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Prom the viewpoint of agricultural education, the exercises at the 
Massachusetts Agricultural College in Commemoration of the fiftieth 
anniversary of the graduation of its first class of students were 
among the outstanding events of the recent Commencement season. 
This college, though not the earliest in the field of higher education 
in agriculture in this country, has always been regarded as among 
the pioneers. Likewise, its unique position in the land-grant college 
group as the only institution established under the Morrill Act not 
charged with instruction in the mechanic arts has made its history 
and development of special interest. In a general way its problems, 
difficulties, and achievements may be regarded as typical of the 
American agricultural college as a distinctive institution. The com- 
pletion of its first half century was therefore less a local than a 
national occasion, and the appropriate and impressive observance 
of it a matter of deep gratification and pride to every friend of 
agricultural education. 

The success of the celebration must be attributed in no small de- 
gree to the well -conceived and thorough preparations which had pre- 
ceded. The mutter had been under advisement for some time, for 
the original intention had been to observe the fiftieth anniversary of 
the opening of the college to students by an elaborate celebration 
in the fall of 1917, and considerable had been accomplished when 
the entry of this country into the war caused the postponement of 
the enterprise. Upon the cessation of hostilities the project was 
revived and with some modifications carried out most successfully. 

Under the plans adopted, a celebration was projected continuing 
over an entire academic year and culminating in special exercises 
at the 1921 Commencement. One distinctive feature of this “year 
of jubilee” was the cooperation of the college in a series of con- 
ferences on various phases of the development of agriculture and 
country life. This part of the program included meetings at or 
near the college of several national bodies, such as the American 
Country Life Association, the American Civic Association, the 
American Association of Agricultural College Editors, and the As- 
jociation of Land Grant Colleges; a conference at the time of the 
dedication 6f th& Women’s Building on the relation of women to 
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country life; the first student conference of the International Asso- 
ciation for Agricultural Missions ; and gatherings of a considerable 
number of State organizations. These meetings brought the work 
of the college prominently before a large number of people of varied 
interests from all over the country as perhaps no other agency could 
have done, and illustrated some of the broader opportunities for 
leadership open to this type of institution. 

Another phase of the celebration was the preparation and issue 
under college auspices of a series of semicentennial publications, 
“dedicated to the men of the college who by wise and generous 
service have helped the institution to the position which it holds 
to-day.” The first of these publications, completed some time ago, 
was a brief history of the institution during its first half century, 
and another a graphic account, of the college during the late war. 
A third volume, still in preparation, is to comprise a bibliography 
of all publications of the faculty, alumni, and others connected with 
the institution. These volumes will serve to collect and preserve 
data of great value which without the stimulus of a specific occasion 
might have become hopelessly scattered. Their compilation was an 
inspiration for which the college is to be congratulated. 

The climax of the celebration, however, was the five-day program 
at Commencement. Fostered by systematic advance e Forts to bring 
back to the campus every available alumnus and friend of the col- 
lege, and favored by nearly ideal weather conditions, Commence- 
ment week was above all a veritable home-coming. Over forty 
per cent of the living alumni were registered, many from far dis- 
tant points and of classes long out of college, and the total attend- 
ance exceeded three thousand persons. This response was in itself 
most stimulating and encouraging. 

The exercises opened on June 10, which had been designated Citi- 
zens’ Day, and was devoted primarily to the relations of the college 
to the State and Nation. The Federal Government was represented 
on this program by the Secretary of Agriculture, the only partici- 
pant in the entire celebration who had not been previously con- 
nected with the college in some capacity. The spokesmen for the 
State of Massachusetts were its Governor, who is also ex-officio presi- 
dent of the board of trustees, and the State Commissioner of Agri- 
culture. 

The address of Secretary Wallace took up, first of all, the signifi- 
cance of the initial fifty years in the life of an institution, as the, 
period when “ the ground is cleared, the foundations are laid, the 
superstructures are built, traditions are formed, experience is accu- 
mulated, and the guiding spirit, the soul, of the institution, is ere- 
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at«d.” This anniversary, he went on to say, could well be regarded 
by friends of the Massachusetts Agricultural College with feelings 
of deep satisfaction, for the college “has had a most worthy part 
in one of the greatest periods of history. It has had its full share 
in the development of a system of agricultural education which is the 
admiration of the world. On its staff have been many of the most 
eminent educators of their time. An astonishingly large percentage 
of its men have had a prominent part in the agricultural develop- 
ment of the Nation, and have thus multiplied many times the work 
which has been done here.” 

Secretary Wallace went on to discuss the revolutionary changes 
in the agricultural situation during the past half century, notably 
the remarkable increase in food production. This increase he attrib- 
uted in part to the addition of vast areas to our cultivated land, but 
“much of it was due to the scientific research and inventive genius 
of the thousands of young men who got their inspiration and train- 
ing in this and like colleges. For it is during this period that we 
have seen the development of agricultural science. The National 
Department of Agriculture was created ; the State experiment sta- 
tions were established; the extension system of carrying the teach- 
ings of the colleges and the discoveries of the scientists to the men 
on the farms was developed.” , 

Some of the new and complex agricultural problems of the present 
reconstruction period were then recounted, and as a means of helping 
to solve them increased attention by the agricultural colleges to eco- 
nomic questions was strongly advocated. “ Looking back, we can see 
now that if our agricultural colleges have failed to measure up to 
their greatest opportunities of service that failure is due to confin- 
ing practically all of their effort to the promotion of greater pro- 
duction and giving so little attention to the no less important matter 
of agricultural economics. The farmer needs all of the training 
in production that the colleges cun give him, but the most urgent 
need now is the development of an entirely new realm of organized 
knowledge of the economic factors which will enable him to cheapen 
his production and improve his distribution. 

“As we plan for the future it seems clear to me that, without 
abating in any way our efforts in the field of scientific research, 
without slacking in our search for better and cheaper methods of 
production, it is the clear duty of the agricultural colleges of the 
country to give more and more attention to study and instruction 
in the field of agricultural economics. The mission of our agri- 
cultural colleges is not to promote agriculture at the expense of 
industry of commerce, nor to give the farmer the sort of an edu- 
cation that will place him in a position of unfair advantage over 
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other classes, but rather, through more scientific methods of pro- 
duction and less wasteful methods of distribution, enable him to 
better serve the Nation.” 

The responsibilities of the agricultural colleges toward the food 
supply were also brought out by Governor Cox, who as the repre- 
sentative of a State primarily industrial in its interests, declared that 
“at a late date we are coming to see that our industrial and com- 
mercial progress depends in large measure upon the development of 
our agricultural resources. ... It is encouraging in the highest 
degree that in Massachusetts we have at last recognized the absolute 
necessity of promoting our agricultural welfare, and that men of 
vision are joining hands with practical farmers in finding the solu- 
tion of the vital needs of the Commonwealth.” In this connection, 
he warmly commended the work of the college and advocated its 
further development, saying that “we must look more and more to 
an institution of this sort for leadership in the solution of all the 
problems which have a bearing on the life in rural communities.” 

The address of Commissioner Gilbert, a graduate of the class of 
1904, was entitled What Massachusetts and its Agricultural College 
have done for the Agriculture of the Country. Among the specific 
contributions lie cited the pioneer work of the early settlers, the in- 
vention of the cotton gin and the development of such valuable fruits 
as the Baldwin apple and Concord grape by citizens of the State, 
the educational influence of the Massachusetts Society for Promoting 
Agriculture, organized in 1792, and the State Board of Agriculture, 
established in 1851, and in particular the work of the college and its 
alumni. Dr. Gilbert presented statistics showing that more than 
two-thirds of the 1,700 graduates arc in agricultural pursuits, 28 
per cent being farm operators. Especially noteworthy was the find- 
ing that 21 per cent of this large number are in “ positions of recog- 
nized leadership such as agricultural college administrators and 
teachers, experiment station and extension leaders, officials of the 
United States Department of Agriculture, and the like,” thus cor- 
roborating the remarks of Secretary Wallace quoted above. 

Following Citizens’ Day came in turn Alumni Day, largely occu- 
pied with various alumni gatherings and related activities; Dedica- 
tion Day, at which time Memorial Hall was formally transferred 
by the building committee of the alumni to the college; Anniversary 
Day, the distinctive feature of which was a mass meeting for remi- 
niscence into the past and forecast into the future; and finally the 
closing exercises of Commencement Day. Throughout these meet- 
ings the historical aspect of the occasion was emphasized in many 
ways. 
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Various circumstances necessitated the postponement of the elab- 
orate pageant depicting important chapters in the college history 
which had been originally contemplated, but an anniversary play 
composed by a member of the faculty was creditably presented by 
the Roister Doisters, the undergraduate dramatic society. This play, 
based on college happenings in 1871, introduced personifications of 
the famous 64 Faculty of Four ” (Clark, Stockbridge, Goessmann, and 
Goodell), and served to bring out quite picturesquely the background 
of the early days. 

Further opportunity for retrospect and reminiscence was afforded 
in the enthusiastic mass meeting on Anniversary Day. Here the 
developments of fifty years in educational lines, various forms of 
student activities, and other directions were recounted, with a 
closing address by President Butterfield on The College of the 
Future. Significant of the progress during the half century were 
statistics showing an increase in number of buildings from 13 to 
50, of land from 383 to 1,480 acres, of property valuation from 
$225,000 to $1,800,000, of annual income from $75,000 to $1,000,000, 
of professional staff from 10 to 140, and of students in residence from 
139 to 950. 

The exercises of Commencement Day were likewise of historical 
flavor, with the pioneer class of 1871 as guests of honor. Eight of 
the thirteen living graduates were present, and upon each of these 
an anniversary parchment setting forth the felicitations of the 
college was bestowed. Sharing their laurels were the 95 members 
of the class of 1921, as well as three recipients of the degree of 
Master of Science and one of that of Doctor of Philosophy. 

The most impressive and in many ways the most significant service 
of the semicentennial was the dedication of Memorial Hall. This is 
a beautiful structure, built by the alumni as a student and alumni 
activities building in memory of the fifty-one men connected with 
the college who gave their lives to their country in military service 
during the war. Constructed at a cost of over $150,000, raised en- 
tirely by small contributions from about one thousand five hundred 
alumni, students, and faculty, and a few friends, this building sym- 
bolizes the patriotism and self-sacrifice embodied in the enrollment 
of over one thousand three hundred M. A. C. men in military or 
naval service during the war. Conceived soon after the cessation of 
hostilities, it is believed to be the first college memorial building 
to be completed, and constitutes a concrete fulfillment of the pledge 
carved upon its walls: “We will keep faith with you who lie 
asleep .’ 5 

Very naturally, the various meetings of the celebration afforded 
many opportunities to discuss anew the function of an agricultural 
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college and the lines of development which it should pursue in the 
future. The unique status of the Massachusetts College in the past 
was referred to by the Governor, the State Commissioner of Educa- 
tion, and various alumni, and in several addresses by President 
Butterfield. As defined by Commissioner of Education Payson 
Smith, the institution is established and maintained by the State 
for “ the second of the great general purposes of education, which is 
that of releasing for the service of the people of the State the stores of 
knowledge that relate to the field of agriculture, and of course in 
the field of experimentation for making new discoveries in the field 
of science and their practical application to the needs of an impor- 
tant basic industry.” Likewise, President Butterfield pointed out 
that historically “ from the very outset its work was limited to the 
field of agriculture broadly defined. Science applied to the art of 
agriculture became the basis for the work of the college. A thor- 
ough-going education was contemplated, but agriculture was re- 
garded as the one real object from the beginning, and the idea has 
always been adhered to, although many graduates have gone into 
other work.” 

Looking toward possible developments of the future, he expressed 
the hope that this status would be adhered to. “ However, we have 
rightfully and widely broadened the definition of agriculture to in- 
clude not merely the production of plants and animals, but their 
distribution, conservation, and ultimate use. We are a food supply 
college.” This conception of a “ food supply college,” an “ instru- 
ment of education intended to help solve the whole problem of food 
supply” he maintained would mean a vast enlargement of investiga- 
tional and extensional activities and the training of men for many 
new occupations. 

Speaking from the broader standpoint of the land-grant colleges 
of the United States, President W. E. Stone of Purdue University, 
a graduate of the class of 1882, defined the function of these institu- 
tions as “continuously to interpret and correlate the progress of 
science with the basic industries by training the men who shall serve 
the industrial world as its leaders, operators, investigators, and 
teachers. ... In their student bodies composed of young men and 
women largely from the middle classes and imbued with the Ameri- 
can traits of energy and industry ; in their curriculum touching the 
scientific foundations of industry, transportation, and communica- 
tion; in their research departments occupied with the solution of 
concrete, practical problems of the farm and agriculture; in their 
extension service carrying helpful knowledge and advice to the farm, 
the factory, and the home; in their provision for elementary mili- 
tai7 training for national defense; in their latest developments 
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touching social and economic conditions in rural life; in their close 
cooperation with all forward looking movements and agencies to im- 
prove the Nation’s fundamental industries, these colleges are in the 
highest degree service institutions, educational at the foundation, 
but extending their services and reaching the life and welfare of the 
people in a thousand concrete ways.” 

An occasion such as this with its review of history, its retrospect 
of difficulties encountered and overcome, its survey of what has been 
accomplished, and especially its forecast of a future of higher ideals 
and greater usefulness, has large significance and helpfulness to an 
institution, and scarcely less so to the group of institutions of which 
it is a part. In carrying out so sucessfully its worthy and dignified 
semicentennial celebration, the Massachusetts Agricultural College 
has rendered a real service to the land-grant colleges of the Nation, 
for as President Stone pointed out, “the half century of vicissitude, 
of effort, and of achievement which Massachusetts Agricultural Col- 
lege celebrates has in some degree been experienced by all of her 
sister institutions/’ The recognition, the appreciation, and the in- 
spiration which it received through its anniversary observance can 
not fail to be stimulating and helpful to the cause of agricultural 
education as a whole. 

Another 1021 Commencement program warranting special mention 
was that of the University of Tennessee from June 5 to 8. The 
exercises held at this institution centered around the dedication of 
two imposing buildings, just completed as the beginning of a com- 
prehensive building project. The distinctive feature of the program 
was a scries of State conferences of various groups on the promotion 
of efficient citizenship. 

The two new buildings constitute notable additions to the uni- 
versity equipment. Ayres Hall, the larger structure, is to be used 
primarily as a liberal arts building, and architecturally is the domi- 
nant structure on the campus. Named in honor of former President 
Brown Ayres, well known among American educators through his 
long service to the institution, il will provide class rooms and other 
accommodations for nearly two thousand students, including facili- 
ties for the College of Agriculture in the basic sciences and humani- 
ties. Eventually, the hope is to supplement it with an administra- 
tion building and a large auditorium, the latter to be given by the 
alumni association as a war memorial. 

The second building, to be known for the present simply as the 
agricultural building, is likewise a large and modern structure, 
occupying a commanding location on the university farm. Tt will 
house the administrative officers of the College of Agriculture, the 
52473°- 21 -2 
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station, and the extension division, together with laboratories, lecture 
rooms, and offices for the departments of horticulture, agronomy, 
animal husbandry, veterinary science, dairying, botany, and agri- 
cultural economics. This building will serve as the nucleus of a 
projected agricultural group. 

The dedicatory exercises for these two handsome structures were 
well attended and impressive. The principal speakers were for 
Ayres Hall, Hon. P. P. Claxton, formerly United States Commis- 
sioner of Education, and for the agricultural building, President 
W. O. Thompson, of Ohio State University. The speech of Dr. 
Claxton dealt with the relations of the university and the State, 
while that of President Thompson discussed the achievements and 
functions of the land-grant colleges of the country. 

The conferences on citizenship were held in the new agricultural 
building and attracted an attendance of several hundred persons. 
The plan of organization was in ten groups, including agriculture, 
commerce and industry, finance, civil administration, law, inedieino 
and dentistry, the press, the home and social welfare, church edu- 
cational work, and education. These groups discussed in detail the 
need and scope of a citizenship program for the State and ways in 
which the university could assist in such a program. Marked in- 
terest's reported to have been taken by the remaining groups in the 
results already accomplished along research and extension lines in 
agriculture, and endorsement was given to similar undertakings in 
other directions. Strong support to the university program was 
pledged and a permanent organization effected to aid its cause. 

The representative and influential attendance at these conferences 
showed in a very gratifying way how fully the State as a whole is 
interested in this institution. It was clearly brought out that the 
establishment of experiment stations in Middle and West Tennessee 
and the extension work in agriculture and home economics had been 
very important factors in bringing about this State-wide support 
of the university, which makes its future so promising. 

As in the Massachusetts celebration, the Tennessee Commencement 
attracted wide attention. The Governor and other high officials of 
the State were represented and wide publicity was given the exer- 
cises, demonstrating anew how completely in North and South alike 
the land-grant colleges have become accepted and honored members 
in our educational system. 
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Th© globulin of the cohune nut, Attalea cohune, 0. O. Johns and C. E, F. 
Obrsdorff (» four. Biol. Chcm 4 $ {1920), No. 1 , pp. 57-07, pi 1 ). — The authors 
at the Bureau of Chemistry, U. S. Department of Agriculture, have analyzed 
the globulin of the cohune palm nut, which is now being utilized in British 
Honduras for its oil. The press cuke obtained by cold expression of the oil 
was found to contain 20.0ft per cent of protein. By dialysis of a saline extract 
of the press cake or by precipitation with ammonium sulphate, a globulin was 
obtained quite similar to that obtained from the coconut as shown by its elemen- 
tary analysis and by its amino nitrogen distribution, which was as follows: 
Amid N 7. ft per cent, huntin N adsorbed by lime 0.84, hum in N in amyl alcohol 
extract 0.11, cyst In N 0.5ft, arginin N 30. ST, histidin N 2(51, lysln N 7.01, 
amino N of filtrate 47.87, and nonnnuno X of nitrate 2.28 per cent. The dis- 
tribution of the basic ammo acids was c,\stin 0.81 per cent, arginin 17.17, his- 
tidin 1.72, and lysin 7.42 per cent. A trace of albumin was obtained, the 
albumin coagulating between 00 and 08° C. and the globulin coagulating near 
the boiling point of water. 

Tlie authors conclude that the cohune nut press cake will be suitable' •for use 
in feeds. 

Iteview.of the literature on ethereal oils and perfumes published during 

1914-1918, (5. Bkujni ((/tor. ('him. Indus., 1 ((919), Non. 3, pp. 119-120; 4, 
pp. 178-188).- -This is a compilation from the literature of data on the analytical 
Constanta of various ethereal oils and perfumes, together with statistics on the 
importation mid exportation of these oils in Italy during the years covered. 

The fermentation of xylose by bacteria of the aerogenes, paratyphoid B, 
and typhoid groups, E. B. Fkfd and W. IT. Vfterson (Jour. Infect . Diseases, 
27 (1920), No. (>, pp. 539-549). - Following the methods used in previous studies 
of the fermentation of xylose and other carbohydrates by pentose-fermenting 
bacteria ( E. S. It., 44, p. 0101, a study was made of the produets of the fermenta- 
tion of xylose by bacteria of the nerogenes-typhoid group including culture 26, 
Bacillus lactis aerogenes , B. typhosus , and B. para typhosus B. 

Xylose was readily fermented by the organisms of the aerogenes and the 
paratyphoid groups with the rapid evolution of gas. The products of fermenta- 
tion with B. lactis aerogenes were carbon dioxid, hydrogen, and alcohol, with 
small amounts of volatile acids; with B. paratyphosus R, formic, acetic, butyric, 
lactic, and succinic acids, ethyl alcohol, carbon dioxid, and hydrogen. About 
75 per cent of the sugar was consumed in the former and about 92 per cent 
in the latter case. The fermentation of xylose by the typhoid bacteria was very 
Incomplete, not more than one-fourth of the xylose being decomposed. No 
gaseous products were formed except small amounts of carbon dioxid. The chief 
products of the fermentation were formic, acetic, butyric, and succinic adds, 
the latter in the largest amounts. 

Contribution to the study of the enzym indices of the blood. — Determi- 
nation of catalase* peroxidase, and esterase in a drop of blood, A. Bach 

9 
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and 8. Zoubkoff (Compt. liend, Acad &ci, \Paris], 111 (1920), No . 20 , pp. *967- 
,96,9 ) . — Methods ure described for determining catalase, peroxidase, and esterase 
in minute quantities of blood, one drop of blood dissolved in 20 cc. of water being 
sufficient for the throe determinations, 

The average, maximum, and minimum values for catalase in 40 observations 
on blood obtained from a single subject in a period of three months were, respec- 
tively, 17.8, 18.78, and 17.17 mg. of HjO a decomposed by 0.001 cc. of blood. Cor- 
responding results for oxidase were 0.121, 0.153, and 0 006 mg. of guaiacol 
oxidized, and for esterase 0.131, 0.147, and 0.108 mg. of guaiacol set free and 
oxidized. 

The distribution of inorganic iron in plant and animal tissues, H, W. 

Jones (Biochem. Jour., 1J) (1920), No. 5, pp. 65.^659). — Various plant and animal 
tissues were examined for inorganic iron by staining with a solution of hema- 
toxylin in distilled water, under which conditions a deep bluish-black color Is 
obtained with ordinary inorganic iron and a brown color with colloidal iron. 

Inorganic iron was found to be quite widely distributed throughout vegetable 
and animal tissues. The lower plants and animals gave the reaction more 
strongly than the higher ones, and plant tissues as a whol<* more strongly than 
animal. In the tissues of guinea pigs the staining was more, marked in the colls 
which immediately surround the Mood vessels. Fetal tissues showed a more 
marked reaction than adult tissues, and placental tissues definite staining in 
patches m the chorionic villi and in most of the nuclei. In human blood smears 
sufficient evidence was not obtained to indicate the presence of inorganic iron. 

The thermal death point in relation to time of typical thermophilic or- 
ganisms, W. I"). Bigfxow and J. It. Esty (Jour. Infect. Diseases, 21 (1920), No. 
6, pp. §02-6/1, figs. Jj ). — Attention is called to the importance, especially in the 
sterilization of canned foods, of knowing the conditions affecting and the time 
necessary for complete destruction of resistant spores at h'gh temperatures. 
A method is described which is said to give accurate results for the detenu illa- 
tion of the thermal death point of heat resistant spores, and data are retorted 
showing not only the effect of different temperatures on the time necessary to 
destroy a definite suspension of spores of certain typical thermophilic bacteria, 
but also the influence of different concentrations of the same spores in media 
of the same and varying H-ion concentration. 

The method involves the use of the Pe Khotinsky electric bath with thermo- 
regulator attachment for maintaining uniform temi»eratures and of special 
soft glass culture tubes 7 mm. (inside diameter) by 250 mm. long and with 
1 min. thickness of wall. These tubes which, after inoculation with 1 cc. of 
the suspension of spores prepared according to a standardized technique, are 
sealed off to within 2 in. of the surface of the liquid, can stand a sudden change 
of temperature over a wide range and reach the temperature of the surrounding 
medium in a few seconds. The technique of their use in the experiments re- 
ported is described in detail. From the results obtained, which are presented 
in tables and charts, the following general conclusions are drawn; 

“The time necessary to destroy a knowm suspension of spores in a medium 
of known II-ion concentration decreases as the temperature increases. 

“ The H-ion concentration influences the time necessary to destroy a known 
suspension of spores at a given temperature. As the pH value is increased, 
the time required for complete destruction is decreased. 

“The initial concentration of spores per cubic centimeter affects the time 
necessary to sterilize a medium of known H-ion concentration at a given tem- 
perature. The larger the number of spores present in a medium, the longer the 
time necessary to destroy them/* 
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Preparation of collodion sacs for use in bacteriology, F. L. Gatbb (Jour. 
$$pt. Med 83 (1921), No. 1, pp. 25-48, ffptt. 7). — A standardized method is de- 
scribed in detail for the preparation of collodion sacs suitable for intrapeori* 
toneal incubation and for other bacteriological experiments. These sacs are 
said to be “ permeable to gases in solution, to inorganic salts, to dextrose, to 
certain protein-split products which are nutritive to bacteria, and to certain 
toxic products of bacterial metabolism, but they hold hack antibodies, unsplit 
proteins, and formed elements such as bacteria and body cells.” 

A mechanical measuring instrument for sterile liquids, F. L. Gates 
( Jour, llrpt. Med. y S3 (1921). No. 1, pp. 45-49, fw* 4).—ln the instrument de- 
scribed. which was first devised as a substitute for the graduated pipette in 
immunological tests, the principle involved is the displacement of the required 
amount of liquid by an equal volume of air at atmospheric pressure. The air 
is measured by a graduated syringe set to deliver any amount within its ca- 
pacity. itofnre coming in contact with the liquid the air is twice filtered 
through cotton plugs, thus eliminating contamination. 

The determination of hydrogen ions, W. M. Olahk (Baltimore : William* <& 
Wilhinx Co., 1930. pp d/7, plx. 2, flax. d7) — This volume consists of a detailed 
exposition of the two methods in common use for the determination of R-ion 
concentration, viz, the electrometric method involving the use of the hydrogen 
electrode, and the color? metric method utilizing the color standards of Clark 
and Cubs, Sorensen, and others. Each of these methods is discussed from the 
standpoint of theory and practice, concise directions being given for the applica- 
tion of the method in all its details. Tri the section on the eolori metric procedure 
a color chart by M. Rroedel, reproducing the colors of Clark and Labs' indicators 
in solutions of known pH, is given. The chapters on the hydrogen electrode 
method, to which of necessity considerable more space is given than to the 
colorimetric method, are abundantly illustrated with diagrams ot various types 
of hydrogen electrode apparatus and potentiometers. 

Chapters are also included on the standardization of pH measurements and 
on supplementary methods of determining 11 ion concent ration, and, for the 
benefit of those to whom the subject is new, a final chapter is devoted to n run- 
ning summary of some of the principal applications of 11-ion concentration 
determinations. This is written in the form of an index to the extensive bibli- 
ography which follows. Necessary tables for use In H-ion concentration deter- 
minations are assembled in an appendix. 

A volumetric determination of potassium and its application to the 
analysis of fertilizers, (J Ajon (<*ior. Vkm . Indm. ed Appl 2 (1920), No. 8, 
pp A volumetric method of determining potassium in commercial 

chlorals and sulphates is described which depends upon the precipitation of the 
potassium as sodium potassium tartrate by tartaric acid and sodium hydroxid iu 
the presence of alcohol, the excess of the reagents being titrated with n/ 10 
Na<>II in 1HJ per cent alcohol, using phenolphthalelri as an indicator. 

Gasometric determination of nitrogen and its application to the estima- 
tion of the nonprotein nitrogen of blood, R, L. Stehle (Jour. Biol. Chern^ 
45 (1920), No, /, pp. j 228-228). — The author suggests the use of the Van Sl.vke 
apparatus for the determination of 00» of blood plasma (E. S R., 37. p. 804) 
for gasometric nitrogen determinations of urea, etc., with the use of hypobro- 
mite. The procedure is as follows : 

The sample is digested with as small an amount of concentrated rLSCh as 
possible and a small crystal of On 80*, and after cooling is diluted and made up 
to 100 cc. or some definite volume. A definite quantity, preferably 10 ct\, is 
placed in the Van Slyke apparatus, and the dissolved air is expelled by reducing 
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the pressure. Sufficient alkali is then added to neutralize the HiSO* followed 
by 2 ec. of the standard hypobromite solution. The pressure is reduced and the 
apparatus shaken for about a minute to completely liberate the nitrogen. To 
prevent liberation of oxygen from a possible excess of hypobromite, a small 
amount of sodium pyrogallate solution is run into the reaction chamber as soon 
as the decomposition of the ammonium salt is over. The volume of nitrogen is 
best read by making the volume of the gas exactly 1 ce. and measuring the 
pressure necessary to accomplhsh this. Corrections should be made for live 
nitrogen content of the hypobromite solution and, if great accuracy Is required, 
for the quantity of nitrogen dissolved in the final solution. 

Comparative results obtained by the above method and the Kjeldahl procedure 
in nitrogen determinations with sodium gulfanilate, casein, uric acid, dried milk, 
and urea are reported. While not having the accuracy of the Kjeldahl method* 
the new procedure is considered to give results of ample accuracy for many 
purposes and to have the advantage of being much more rapid. 

Directions are also given for the application of the method to the determina- 
tion of the nonprotein nitrogen of blood, using the tungstic acid precipitation 
method of Folin and Wn for obtaining a protein-free blood filtrate. 

Determination of glucose and starch by the alkaline potassium perman- 
ganate method, F. A. Quisumiung (Philippine Jo at, Sirt ., 16 ( 1020 ), No. 6 , pp . 
581-599, figs, 6‘). — The author reports a study of the conditions essential to the 
accurate estimation of glucose and starch by the alkaline potassium perman- 
ganate method, and describes a technique by means of which results have been 
obtained which are said to be of an accuracy equal to that of volumetric 
Folding determinations. The standardized procedure for the determination of 
glucose # is as follows: 

Fifty ec. of n/10 potassium permanganate solution, 25 cc. of a solution of 
sodium carbonate containing 8.48 gm. of anhydrous sodium carbonate per liter, 
and 25 cc. of the glucose solution ( which should not contain more than 40 gm. 
of glucose) are placed in an Erlenmoycr flask, which is then placed on a special 
heating device so regulated that the temperature is raised from 29 to 95° O. 
in 2 minutes. The flask is heated for exactly 2 minutes after the temperature 
has reached 95°, after which it is removed, 25 ec. of 28 per cent H»HO« and 
25 cc. of n/10 oxalic acid solution are added, and the excess oxalic acid m 
titrated against n/10 potassium permanganate until the liquid assumes a pink 
color which remains for a few seconds. The calculations are made from a table 
of standards of glucose and starch. 

In applying the method to starch analysis the washed sample is first hydro- 
lyzed with sulphuric acid. When flour is to be analyzed it should be hydro- 
lyzed by the saliva or diastase method, as the results by the permanganate 
method are about 10 per cent higher after acid hydrolysis of the fiour, 

A volumetric method for the determination of lactose by alkaline potas- 
sium permanganate, F. T. Awuano ( Philippine Jour . 8<d., 17 (1920), No. 2, pp. 
213-220). — The method noted above has been applied to the determination of 
lactose in milk with the use of lactose permanganate tables similar to those for 
glucose and starch. Comparative results are reported of lactose determinations 
with the permanganate method and the optical and Soxhlet methods ou samples 
of diluted evaporated milk, fresh and sterilized cow's milk, and a synthetic 
milk prepared in the laboratory by mixing the necessary proportions of water, 
butter, casein, pure lactose, ash, and water. 

The percentages of lactose given by the optical method were consistently 
lower than by either of the other methods, and the Quisumblng method gave 
slightly lower results than the Soxhlet The differences between the polari- 
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scope, and the two oxidation methods were greater in the case of the sterilized 
evirated milk than in that of fresh or sterilized cow’s milk. This is thought 
to he due in part at least to chemical changes a fleeting polarization occurring 
in the milk during the process of evaporation. 

The author concludes that the results obtained by the polari scope method 
are unreliable, particularly in the analysis of canned milk. Where a high 
degree of accuracy is required either the Quisumbing or tin* Soxldet method 
should be given preference, the former being the more rapid of the two. 

Lactose — Determination of in milk by colorimetric method, It. G. Owen 
and It. Gregg (Jour. Lab. and VUn. Mod. 6 ( 1921 ), No. 4 , pp. 220. 221 ).— The 
method described is an adaptation to lactose of Folio's latest method of de- 
termining blood sugar (E. 8. R., 42, p. 712). The technique is as follows: 

To 1 ec. of milk in a 100 ce. llask is added 2 cc\ ol 10 per cent sodium tung- 
state and, drop by drop, 2 cc. of 2 n/ 3 IL80<. After standing for 5 minutes the 
mixture is diluted to 100 cc. and filtered. One cc. of the Ultra te and 1 cc. of 
water are placed in a Folin special sugar tube, and to this tube and two others 
containing as standards 2 cc. of a solution containing, respectively, 0.5 gin. and 
0.7 gin. of pure lactose are added 2 c<\ each of alkaline copper solution. After 
standing in boiling water for (> minutes the tubes are placed in cold water until 
cooled. Two cc. of the Folin molybdate phosphate solution is then added to each 
tube, and after standing n few minutes the three solutions are diluted to 25 cc. 
and compared in the colorimeter. It is said that the figures obtained with the 
above method agree closely with those of the Folin titration method. 

Rapid method for the determination of fat in Hour, bread, etc., E. 
Vastier (Mitt. Lebvosmtl. Lntersueh. u. Him.. Schivciz. CsndhisamL, 10 (1919), 
No. /, pp. JfO~W).--K or the rapid determination of fat in cereal products, the 
author suggests heating for 5 minutes at boiling temperature i gni. of the 
thoroughly dried and powdered sample with I1C1, 1:1, iu special centrifuge 
tubes, adding it mixture of equal parts of petroleum ether and ether, shaking for 
5 minutes, centrifuging for 10 minutes, and finally decanting an aliquot of the 
clear liquid, evaporating the solvent and weighing the residue. 

Studies on the determination of the egg content of food materials by 
moans of the precipitin reaction, J. Thom (Mitt. Lebvnsmtl. Untersuvh. u . 
Hyp,, tfehweis. (imdhtsawt , 10 ( 1010), No. 1 , pp 1-2(1 figs. 4) — A study of the 
accuracy of the precipitin reaction with egg white and egg yolk in the fresh 
and dried state is reported, which shows that the method can he used for the 
quantitative determination of both in the fresh state, but that in dry and old 
products it is suitable only for egg white preparations. The technique of the 
method as applied to the determination of the latter is described in detail. 

Examination of meat and meat products, l\ A. van Driest (Tijdavhr. Dier- 
genoenk., 47 (1920), Nos. /, pp. H-19; 2, pp. $1-41 ). — Following a brief review 
of the literature on methods of detecting spoilage in meat and meat products, 
tables are given of the results obtained In the examination of sausages, cured 
meats, etc., by the determinations of acidity, ammonia, and undue acids, the 
latter by the formol titration method of 80reusen. While sound products gave 
varying results for these determinations, the formol and ammonia numliers were 
much higher in the spoiled than in the sound products. 

The detection of conmarin in vanillin, L. (Duet (Mitt. Lvhensmtl Unter - 
umh. u. Ifyg. t tick w viz. Qmdhtmmt 11 (1920), No. 2-3, pp. 69-71 ).— The author 
suggests the use of a solution of iodin in potassium iodid (1 i>er cent iodin and 
2 per cent potassium iodid) to detect the presence of conmarin in vanillin. 
With a saturated water solution of vanillin this reagent gives only the natural 
yellow color, but with a saturated solution of coumarin dark blue iridescent 



14 


EXPERIMENT STATION RECCED. 


[V4L45 


crystals resembling free iodin are formed. Modifications of the test to be used 
with solids or saturated solutions are described. 

The salt or sodium chlorid content of feeds, <*. S. F&aps and S. Lomanitz 
(Texas Sta . Bui. 27 1 (J920), pp . £-14). -—This publication includes u description 
of a rapid method for determining chlorids in feeds and the results of a study of 
the chlorid content of materials used in mixed feeds. The technique of the 
method is as follows : 

Weigh 5.85 gm. of the feed into a 1100 cc. volumetric Husk, make up to volume 
with water, and let stand for an hour, shaking the flask 3 or 4 times during this 
interval. Pour off 70 to 80 cc. into a dry Erlenme.ver flask and add 1 gm. of 
carbon black or of dry lead acetate, giving the flask a rotary motion to mix the 
contents. After letting the flask stand for an hour with occasional stirring, 
filter the contents through a dry 11-em. filter into a dry 6-oz. bottle, rejecting 
the first few cubic centimeters of the filtrate. Pipette 5 cc. of the filtrate into 
a beaker, make slightly acid with dilute nitric acid, and add from a burette 
with thorough stirring an excess (usually 5 cc.) of n/10 silver nitrate solution 
followed by 5 cc. of a saturated solution of ferric alum, and 10 cc, of nitric ackl 
prepared by boiling a mixture of 1 part water to 3 parts concentrated HNO* 
until colorless. Finally titrate the excess silver nitrate with n/J0 thiocyanate 
solution, the end point being marked by the appearance of a light brown to 
reddish color through the beaker. Tests of the method by checking the recovery 
of known amounts of NaOI added to feeds, by comparing filtering off the silver 
chlorid as recommended in the Volhard piocedure with nonfiltering, and by 
comparing the method with the Official method of ignition with Nn»CO» on the 
same feeds, are reported, the results of which show that the short method is 
satisfactory from an analytical standpoint. 

For flic purpose of detecting added salt in feeds determinations by the Official 
method were made and are reported of the chlorids calculated as Nad in a 
large number of simple and mixed feeds. The salt content of individual feeds 
was low in all except molasses, alfalfa, and imekiug house products, the molasses 
and alfalfa feeds containing about 1 per cent salt. It is thought that the 
added salt of a mixed feed may be approximately estimated by subtracting 1 per 
cent of the alfalfa and molasses present from the chlorids calculated as NaOl 
or by comparing the chlorid content with the average salt content of the 
ingredients. 

Determination of coagulable protein in serum, W. N. Hebg (Jour. Lab . 
and Clin. Med., 6 { 1921 ), Ay. 4, pp. 223-220 ). — The author, in the Bureau of 
Animal Industry, TJ. 8. Department of Agriculture, has devised a technique 
for the determination of coagulable protein in small amounts of dilute serum 
by direct precipitation with n/50 acetic acid. 

The method calls for the use of specially made 1 cc. pipettes 250 mra, long 
and graduated into 0.01 cc., heavy glass centrifuge tubes of a maximum capacity 
of 13.15 cc. and a medium sized motor-driven centrifuge which is run at 2,400 
revolutions per minute for 20 to 25 minutes during a determination. Into 
each of three clean weighed tubes is pipetted 0.5 cc. of serum, which is then 
diluted with 9 cc. of distilled water measured from a burette. The tubes are 
heated until hot to the hand, and the n/50 acid is gradually added to neutralise 
the alkalinity of the serum. When the precipitate formed as the acid is added 
no longer dissolves on rotating the tube, the tube is heated almost to a boiling 
temperature and allowed to stand a few minutes, after which it is centrifuged, 
the supernatant liquid Is poured off, and the tubes are drained well, cleaned 
on the outside, and dried to constant weight in a vacuum desiccator. 

In the series of 9 determinations of total solids and ash in the precipitates 
obtained from tetanus antitoxin, plasma, and serum, the coagulable protein 
thus precipitated amounted to an average of 91.4 per cent of the solids-not-oalh. 
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Determination of chlorlds in blood, A. S. Wetmore (Jour. Biol Chem., J t 5 
(1920), No. 1, pp. 118-118).— The method proposed, which can bo used with 
either whole blood or blood plasma, is based on the precipitation of protein 
by copper hydroxid and of the oxalate and part, If not all, of the phosphate by 
au excess of calcium hydroxid, and on the titration of the chlorals by the 
procedure of Rappleye (111. S. R,, 39, p. 897). The techni<]ue of the pro- 
cedure is described, and the results are reported of a comparison of this method 
with the Van Slyke-Donloavy (K. S. U. t 40, p. 714) and other methods. 

A method for the estimation of lactic acid in blood, U. A. Hakkof. »tr. 
(Boc. Krpt. Biol, and Med. Proa 1 7 (JO 20), No. 7, pp. 162, 103).—' The method 
described is based upon the conversion of lactic acid into acetaldehyde in the 
presence of concentrated 1LSO*, and the development of a color reaction with 
guaicol which can be estimated by comparison with standards in Newsier tubes 
or in a Duboscq colorimeter. 

The adsorbent power of NoHt compared with that of blood charcoal, 
H. it. Krvyt and C. F. van Dtjjn (Rev. Trav. Chun . Puyx-Bas, \ \. at r., SO (1920)* 
No. 9, pp. 679-084, fig. t). — To determine the comparative adsorptive powers of 
Norir and blood charcoal, the isotherms of adsorption for the two substances 
were determined with combinations of ions of very different character, includ- 
ing the Olldon of NaOll, the 11-ion of 1 101, phenol, and the sodium salt of 
p Hulfoclumtmic acid, as representatives, respectively, of easily adsorbed or- 
ganic and moigunn* ions. Blood charcoal purified with acid was found to have 
a stronger adsorbent power for all these ions than either commercial Norit 
or Norit purified by boiling with dilute JH’l and with water. 

Commercial utilization of waste seed from the tomato pulping industry, 
,T. 11. Sint a i»eu and F. Rabak (V. S . Dept. Apr. Bui. 927 (1921), pp. 29, figs* 11).— 
This supplements Bulletin ($32 (K. 8. K. f 88, p. 807) by describing m detail the 
commercial methods involved in the handling of the material from the time the 
wet waste leaves the pulping machine until the finished product is ready for the 
market. The two important steps m preparing tomato seed lor oil production, 
namely, the separation of the seed from the wet waste material and the drying 
of the seed, and the pressure and solvent methods for extracting the od from 
the seeds are described in detail with illustrations and diagrams of the 
machinery employed. 

Estimates on the cost of separating, assembling, drying, and crushing the 
seed, together with the cost of the necessary equipment, are reported. These 
indicate considerable proiit provided the seed is separated and dried at the 
various pulping stations and shipped to central points where the oil, cake, and 
meal can be manufactured. 

“The utilization of an agricultural waste of this character for the production 
of commodities of much commercial value is suggested as a conservation meas- 
ure worthy of careful consideration.” 

Manufacture of ethyl alcohol from wood waste, E. O. Sheer ard ( Chem. 
Ape L New York], 29 (1921), No. 2, pp. 76-70). — This contribution from the U. S, 
Forest Products Laboratory, Madison, Wis., consists of a brief description of 
the process, plant requirements, and cost of the manufacture of ethyl alcohol 
from wood waste by hydrolysis with dilute acid under pressure. 

METEOROLOGY. 

Temperature variations in the United States and elsewhere, A. .1. ITenby 
(V. B. Mo. Weather Rev „ 49 (1921), No. 2, pp. 62-70, fig*. 8).— This article is 
based on a study of the 12-month consecutive or overlapping monthly means of 
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temperature for the New England States, Minnesota, Colorado, Washington, 
and Louisiana. In order to get beyond the influence of the secondary circula- 
tion due to cyclones and anticyclones the study was extended to include certain 
tropical stations, namely, Batavia, Habana, Honolulu, and Areqiiipa. 

It was found that there is practically a continuous oscilltkm of temperature 
up and down of varying magnitude and duration, and that these oscillations 
are often concurrent over large areas of the earth’s surface, although they may 
or may not be in the same sense. The oscillations generally appear to occur 
and recur without order or in any systematic way. The preponderance of evi- 
dence points to a period of about 40 months, or one-third of a sunspot cycle, as 
being the one most commonly experienced. 

There appears to be “ a lack of synchronism in the variations in sunspots and 
terrestrial temperatures, which suggests that the two events may not stand in 
the relation of cause and effect, but that both events may be due to a common, 
at present unknown, cause. The temperature variations in the United States 
east of the Rocky Mountains and above north latitude 40* are so directly con- 
trolled by the secondary circulation as to render futile any attempt to forecast 
the character of the season in advance. On the Pacific coast and in the zone 
south of north latitude 10° the outlook is more hopeful The amplitude of the 
variations in terrestrial temperature that may be due to sunspots is small, less 
than 1° 0. on the average in the Tropics and diminishing thence toward the 
poles. In the United States the range from the year of highest temperature at 
sunspot minimum, 1900, to the year of lowest temperature in a year of spot 
maximum, 1917, amounted to 2.5° P. (1.4° C.).” 

Sequence of winters in the northeastern United States, C. F. B kooks 
(U. N. jfo. Weather Rev, 49 (1921), No 2, pp 71-74, ftp. 1 l — “ A study of the 
sequence of mean winter temperatures since 1812 in the northeastern United 
States shows apparently no other than a chance relationship four-lift bs of the 
time. The other fifth includes two remarkable series of alternating cold and 
warm winters, with almost identical preliminaries of a few moderately mild 
winters, an ordinary or moderately cold winter, and then a severe winter, 
which opens the alternating series — severe, warm, severe warm, etc. The 
opening severe winters in these two series were those of IS 72 73 and 1917-18. 
Thus we examine with interest the records of the winters of 1870-77, 1877-78 
. . . , 1882-83, and wonder whether the winters of 1921-22, 1922-23 . , , , 1927- 
28 will alternate cold, warm, cold, etc., as those of 45 years ago did for such a 
long period. A study of the weather maps of these winters of the seventies 
and eighties in conjunction vdth those of the past few years and of the present 
might show not only the immediate cause of these alternating winters, but also 
might give us a hint as to when to expect our present series of alternations 
to muse.” 

The article is briefly discussed by H. W. Clough. 

Are the seasons changing? 0. J. Root (U. 8. Mo. Weather Rev., 49 (1921) , 
No. 1 , p. 24)* — A review by decades of records of temperature at New Haven, 
Conn., from 1780 to 1920, inclusive, seems “to indicate very clearly that since 
the Revolutionary War at least, there has been no permanent change of tem- 
perature.” 

Weather and crop yields in the United States, C. F. Bkooks (Geogr. Re t\, 
11 (1921), No. 2, p. 295). —This is a brief review of a number of recent contri- 
butions to this subject Including those of Wallace, Blair, Smith, and others 
(E, S. R., 44, pp. 118, 414, 507.) 

Investigations on soil air, P. B. Huber (Arch. Sci t Phyn. et Nat , [Omem], 
5, ser., 2 (1920), pp. 508-510; aba. in 8cl. Abs., tied. A-Phya., 24 (1921), No. 279, 
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pp, 165, 166 ) . — Observations over a gravelly soil are recorded which showed 
that ionisation of the surface air was greater over dry soil than o\ev wet, 
and greater over loose soil than over compact. It was practically nil over snow. 
This agrees in general with results reported by Alujlc in observations over 
clay soils, although the absolute values appear to be higher over gravel than 
over clay soil. The emanations eon tent appears to depend upon the character 
of the soil. 

It was found that the high ionization of the air occurring during the foehn 
“is not due solely to the descent of strongly ionized air from higher levels, 
but that at the same time the emanations from the surface are above normal. 
Other eases of strong ionization are mentioned, which on investigation proved 
to be cou lined to a layer 20 to 30 meters above the surface, the ionization at 
00 meters being normal. This condition is observed to precede a change of 
weather. 1 ’ 

The observations upon winch this article is based were made with a cylin- 
drical slnvt-jrou receiver 30 cm. wide and high, open at the base, and with a 
hole about 8 cm. in diameter at the top, through which an electrometer was 
connected with a plate 15 cm. in diameter and 15 cm. from the ground. 

Monthly Weather Review ( P. S. Ain. Weather Rev,, 49 (1921), Non. 1, pp, 
52, pis. JH , fins 8; 2, pp 55-11 If, pin. 1H , fit?*. 25) — In addition to detailed sum- 
maries of meteorological, climatological, and sel sinolog! cal data and weather 
conditions for January and February, 1921, and bibliographical Information, 
reprints, reviews, abstracts, and minor notes, these numbers contain the fol- 
lowing cont ribul urns : 

No. L~ The Meteorology of the Temperate Zone and the General Atmospheric 
Circulation (Ulus.), by V. Bjerknes; The Rapid Fall in Temperature <jf Cold 
Waves; Balloon Racing — A Game of Practical Meteorology, by R. II. Upson; 
Meteorological Aspects of tin* International Balloon Race ot 3020 (illus.), by 
C. G. Andrus; The Application of Bjerknes Lines to the Development of 
Secondary Ivows (dlus ), by O. G. Andrus; Origin of Some Secondary Cyclones 
on the Middle Atlantic Coast (illus. 1, by O. F. Brooks; Note on Deep Easterly 
Winds Over the Middle West on January 24, 25, and 20, 3021 (illus.), by 
L. T. Samuels; Ice Storm and Gate of January 25-27 at Wilmington, N. C., by 
R. M. Dole; Dust Cloud Oxer Dre.vel, Nebr., January 15, 1921, by H. L. 
Choate; Further Evidence as to the Western Origin of Dust which Fell in 
Central States, February 12-15, 1919; Note in Regard to the Clinging Qualities 
of Snow, by J. R. Weeks; Our Involuntary Climatic Travels (illus.), by J. B. 
Rimer ; Severe Hailstorm in Nebraska (Illus.), by H. G. Carter; The U-34 
Destroyed in a Gale; ami Are the Seasons Changing? by C. J. Hoot (see p. 16). 

No. 2 , — Climate of Binghamton, N. V., Shown by the Histogram Method 
(Ulus.), by J, K. Weeks; Temperature Variations in the United States and 
Elsewhere (illus.), by A. ,T. Henry (see p. 15) ; Sequence of Winters in the 
Northeastern United States (illus.). by C. F. Brooks (see p. 36); A Possible 
Rainfall Period Equal to One-ninth the Sunspot Period (illus.), by D. Alter; 
Meteorological Course Given in the Signal Corps School at Camp Alfred Vali, 
N. J., during 1020, by H. W. Bali; Surface-air and Water Temperatures at 
Western Bank of Gulf Stream (Ulus. ), by F. G. Tingley ; Ocean Rainfall, 
by H. G. Oornthwaite; Waterspout at San Juan, P. R., by VV. C. Haines; The 
Weather In Finland in 1920 - A Warm Year, by L. A. Davis; and Mild Winter 
of 1020-21 in Northern Europe. 

Meteorological observations, 1010, P. Nelson (Guam Sta , Rpt. 1919, pp. 
50 - -Observations at the station on temperature, precipitation, humidity, 
and wind for each month of the year ended June 30, 1919, are summarized in 
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tables, the data for rainfall being compared with the averages for 14 years. 
Tlie general meteorological conditions are briefly reviewed. Attention is called 
especially to the severe typhoon which occurred July 6, 3918, and did great 
damage in the island. 

The atmospheric pressure fell to 28.19 in. on the date of the typhoon, as 
compared with mi average monthly mean of 29.8 in. for July. The highest 
temperature recorded during the year was 99° F. May 4 and the lowest 09° 
March 8, A temperature of 90° or over was recorded on 143 days during the 
year. The annual precipitation was 95.77 in. as compared with a 14-year 
aterage of 91.80 in. July was the wettest month with a total of 30.53 in., and 
April the driest with 0 Cl in. The maximum daily precipitation of 10.5 in. 
occurred July C, the date of the typhoon. 

The weather of Scotland in 1019, A. Watt (Highland and Agr. tfoo. ticot 
Trans,, 5. act, 32 ( 1320) , pp. 247-258). — 44 This report consists of (1) a general 
description of th * weather over the Scottish urea from month to month; (2) a 
selection of rami all returns, in which each county in Scotland is represented hy 
one or more stations. . . . The outstanding features of 1919 were the great 
cold experienced In February, March, and November ; the late snowstorm at 
the ^ cry end of April; the almost complete absence of summer thunderstorms 
in the east; and the prolonged spells of dry weather/* 

Rainfall distribution in France, A. Anuot (Awn <LU>gr., 26 (1917), No. 142, 
pp. 255-272; 28 (1919), No. 151 , pp. 12 7; 29 (1920), No. 15 7, pp, 12-35; SO 
(1921), Nos. 163, pp. 32-1/9; 16/,. pp. 111-12', , pi* 18, figs. 7).- The available 
rainfall data are summarized in tables, charts, and diagrams and discussed 
with reference to monthly and regional distribution. Isohyehd lines are also 
shown for France as a whole. The average annual rainfall for the country 
is 832 mm. (32.75 in.), varying from 909 mm. m parts of the north to 1,275 
in parts of the southwest. The rainfall is fairly evenly distributed throughout 
the different months of the year, but averages highest in October, 94 nrm., 
and lowest for February, 53 mm. October is the wettest in almost all regions 
except certain purls of the southwest arid the center where the highest rain- 
fall is in May and June. February is the mouth of least rainfall in all regions 
except the Midi, from the Gulf of Gascony to the Alps, where July is the driest 
month. 

Agricultural climatology of Australia, G. Taylok (Quart. Jour. Hog. Met, 
Sac, [London], 46 (1920), No. 196, pp. 331-356, figs. 9).— This article deals with 
the climate, and especially the rainfall, of different regions of Australia, as 
well as of Tasmania, with particular reference to the controlling influence of 
rainfall on agricultural production and consequently on settlement. It covers 
in large measure the same ground as previous articles by the author (E. 8. ft., 
36, p. 209; 40, p. 716), The article also deals briefly with the relation between 
rainfall and natural vegetation, and especially with the dependence upon the 
amount and distribution of the rainlall of wheat, oats, sugar production, corn, 
barley, vineyards and orchards, hay, potatoes, sheep and cattle raising, and 
dairy farming. Dry farming and the limits of wheat production, the supply 
of water for irrigation, the occurrence of disastrous droughts, and the sources 
of artesian water are also discussed. A short bibliography of the subject is 
added* 

SOILS-— FEETIIIZEES. 

The soils and agriculture of the Southern States, H. H. Birnwnrar (Neic 
York: Macmillan Vo., 1921, pp. XVIII+399, ph. 29, fig 9. 4 ),—' The author states 
that this is volume 1 of a series of books which it is hoped will be written to 
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cover the soils of all sections of the United States and their relation to agri- 
culture. This volume covers those States in the cotton belt south of the north- 
ern line of Delaware, Maryland, West Virginia, Kentucky, Missouri, and Kan- 
sas. It discusses the principal agricultural districts of the Southern States, 
tbeir geography and topography, and describes their soils with reference to 
physical and chemical composition, crop adaptations, and farm management. 

Soil survey of Lake County, Ind., T. M. Bushnkll and W. Barrett ( V . 
Dept. Apr., Adv. Sheet* Field Oper . Bur. Soils, 1917, pp. 1/8, fly. 1 , map 1) — This 
survey, made in cooperation with the Indiana Department of Geology, deals 
with the soils of an area of 314,880 acres in the extreme northwestern corner 
of Indiana. The area includes three main physiographic divisions, namely, 
the plain of glacial Lake Chicago, the Valparaiso morainic system and asso- 
ciated till plains, and the outwash plain and lake plain of the Kankakee Basin. 
It is stated that while the drainage conditions in the county have been revolu- 
tionized fluring the past 15 years, a number of places are still too wet for 
agricultural or other uses. 

The soil material of the county consists of glacial deposits, and Hie present 
topography of the central part is almost the direct result of glaciation, little 
modified by erosion. There are also areas of water-laid soils and recent 
alluvial soils. Including muck, swamp, dunesand, peat, and pits, 30 soil types 
of 13 series are mapped, of which the Miami, Carrington, and Hrookston silt 
loams cover 15,3, 12.4, and 11 per cent of the area, respectively. 

Minnesota glacial soil studies. - 1, A comparison of soils on the late Wis- 
consin and Iowan drifts, C O. Rost and F. J. Aiavay {Soil Sri, 11 {1921), No. 
3, pp 161-205, figs. IS). — Studies conducted by the Minnesota Experiment Sta- 
tion, in which a comparison was made of the conspoafHfm and properties of 
the soils on neighboring areas of two drift sheets in southeastern Minnesota, 
are reported. 

These sheets were the Des Moines Lobe of the late Wisconsin and the older 
glaciation exposed to the east of this, called the Iowan. The original till of 
these sheets appeared to have been \ery similar chemically and physically, and 
the areas compared are so near each other that it is thought they must have 
been subjected to the same climatic influences since the recession of the last ice 
sheet. On each drift 15 virgin soils were sampled, 5 samples being taken from 
each of 3 soil tyi>es t namely, Farrington loam, naturally covered with deciduous 
forest, and Carrington silt loam and Fargo silt loam, both naturally in prairie. 
The samples were taken to a depth of 3 ft. in four sections -1-0, 7-12, 13 -24, 
and 25-30 in., respectively. 

The Carrington loam soil was found to be the coarsest in texture, slightly the 
highest in silica, and the lowest in alumina. The Fargo silt loam was the 
finest in texture and the highest in nitrogen, organic carbon, phosphoric acid, 
magnesia, and lime, while the Carrington silt loam occupied an intermediate 
position in texture and content of nitrogen and organic carbon. There was no 
distinct d. Iterance as regards potash and soda. An increase in depth was 
found to be accompanied generally by an increase in coarseness of texture, 
regularly by a decrease in nitrogen and organic carbon, and less regularly by a 
decrease in phosphoric acid. In fields where carbonates were encountered they 
increased with depth, but where they were absent throughout the 3-ft. section 
the degree of acidity was not distinctly related to the deph. “When compari- 
sons are made on the basis of the carbonate-free, nonvolatile portion of the soil, 
with increase in depth iron and magnesia are found to increase slightly, non- 
carbonate lime to decrease slightly, and silica, alumina, and potash to remain 
practically constant The leaching effect upon the mineral constituents origi- 
nally present in the drift has been practically confined to the carbonates,” 
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Comparing the soils from the two drifts, type hy type and level by level, no 
distinct differences were found in texture or content of silica, alumina, potash, 
soda, magnesia, noncarboimte lime, nitrogen, and organic carbon. The soils on 
the older drift are considerably richer in phosphoric acid, especially in the upper 
levels, and contain appreciably more Iron and titanium. The carbonates have 
been so thoroughly leached from the whole 3-ft. section in the forest fields on 
both drifts that a distinctly acid reaction is found at all levels. The same holds 
true of the upland prairie on the older drift, but on part of the fields on the 
younger drift carbonates are found in the third and even in the second foot, A 
later exploration of the levels below the Ihird fcK>t showed that on both the 
upland soil types the depth of leaching out of carbonates is In general somewhat 
greater on the older drift. 

“It would appear that the only distinct influence that the greater age of the 
Iowan drift has been able to exert upon the soils developed upon it is confined 
to the leaching out of carbonates to n greater depth, and possibly an enrichment 
of {he surface layers in phosphoric acid through the agency of plants. It ap- 
pears that in a comparison of the chemical composition of the soils on drift 
sheets neither of which is older than the Iowan the only distinct difference that 
may justly be attributed to the difference in age is confined to the relative depth 
of leaching of carbonates. The greater concentration of phosphate near the 
surface on the older drift, observed in the areas compared in this study, may not 
be found elsewhere. It appears probable that the marked differences in content 
of nitrogen and organic carbon reported from comparisons of soils on Wisconsin 
and Iowan drifts are due to differences in the vegetation and climate that have 
been associated with the particular portions of the two sheets employed In the 
comparison. Both the Iowan and Wisconsin glaciations appear to have been 
too recent to allow sufficient time for any appreciable leaching out of the original 
content of potash, of noncarbonate lime and magnesia, or of silica, at least in the 
case of the till or of the finer textured assorted material from tins " 

A new classification of the soil moisture, G. Rouvoucos (Noil Sci., 11 
{1921), No. 1, pp. 33-47 ). — The object of this contribution, from the Michigan 
Experiment Station, is to prevent a new classification of the soil moisture 
founded on experimental and scientific principles, and which appears to show 
the actual condition of the moisture in the soil. This classification is based 
upon the principle of the freezing of water. 

Soil moisture is classified as gravitational, free, and unfree. The unfree 
soil moisture is subdivided Into capillary-adsorbed and combined, and the com- 
bined unfree soil moisture is divided into water of solid solution and water of 
hydration. The tree water is that which freezes for the first time at the super- 
cooling of —1.5° C. The capillary-adsorbed water is that which freezes finally 
at the supercooling of — 4° and at the cooling of *—78°, minus the free water. 
The combined water is that which does not freeze at an even at the tempera- 
ture of —78°. 

On the basis of this classification it was found that in some soils only one or 
two forms of water exist, while in others all three forms exist but in different 
proportions. The dibit ometer method is considered to be capable of measuring 
the relative amounts of these various forms of water in the soil, the principle of 
which is based on the fact that water expands upon freezing. The procedure 
in this method is described. It was found that repeated freezing and thawing 
causes some of the unfret* water to become free, this belonging entirely to the 
capillary-adsorbed water. 

In the light of dilatometer results, together with those of physiological 
studies, soli moisture is again classified on a physiological basis into gravity* 
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tloaat, free, and tmfree moistura The gravitational water is classified as 
superavailuble and the free water Is very available. Of the unfree water the 
capillary-adsorbed water Is classified as only slightly available and the com- 
bined water as unavailable. It is also thought that the dilatometer method is 
capable of determining the wilting coefficient of soils more accurately and defi- 
nitely than by the means of the plant 

The movement of soli moisture, W. Gardner and ,T. A. Widtroe (Soil Sei., 
11 (1921), No. $, pp. 215-232, ftp*. 11),— In a contribution from the Utah Experi- 
ment Station, a general equation for the movement of moisture through an ideal 
soil is developed. Two assumptions were made in the development and integra- 
tion of this equation, namely, (1) the inherent moisture conductivity in an 
ideal soil is independent of the moisture content, and (2) the capillary poten- 
tial is a linear function of the reciprocal of the moisture content. The general 
equation was solved for various special cases, and experimental results obtained 
from ordinary soils are said to support the general theory. The results are not 
considered wholly conclusive, however, “Departures from the general equation 
and its Integrated forms that may arise in future investigations may be traced 
to one or the other of the tw’o assumptions named,” 

The prevention of soil erosion. — V, The use of concrete, M. II. Hof* man 
and A \V Turner t/oica Apr. CoL Ext. Bui. SO (1921). pp. 8, tip*. 10). — In this 
number of this series ( K. S. R., 44, p. 316), the use of solid dams of concrete 
or masonry lor chinking erosion is described and diagrnmmatioally illustrated. 
It is pointed out that a dam should be built with a footing several feet below 
the bottom of the ditch on a firm foundation with its ends well out into the 
hank, the middle considerably lower than the ends, and with a downstream 
curvature of about 120°. The importance of concrete boxes for road culverts 
where permissible is also recommended. 

A pities# [ysimeter equipment, W. H. MacIntuuc and 0. A. Mooerr ( Soil 
Bn. 11 (1921), A o. 8, pp. 207-218, fips. 5). — A lysimeter equipment at the Ten- 
nessee Experiment Station is described and illustrated, which is considered 
distinctive in that no surface or subsurface concrete enclosure is required. 

Chemical effect of salts on soils, W. 1\ Kfxt.ky and A. R Cummins (Boil 
Sci., 11 (1921), No. 2, pp 139-159, fig*. 7). — Experiments conducted at the Citrus 
Experiment Station of the University of California on the iniiuence of salts on 
light sandy loam and clay loam soils showed that chemically equivalent solutions 
of the chlorlds, sulphates, and nitrates in a given base produced substantially 
equivalent chemical reactions in the soils. 

The solubility of the anion of the neutral salt solutions was not materially 
affected by the soils studied, but an exchange of hasea took place with the result 
that a portion of the base of the added salt passed out of solution and a 
chemically equivalent amount of other bases was set free from the soil silicates. 
With reference to the extent to w r hlch the simple salts produce these reactions, 
the bases stood in the following ascending order ; Calcium, sodium, ammonium, 
potassium, and magnesium. Calcium was the most readily replaced from these 
soils, but the solubility of magnesium and potassium also was increased to some 
extent. It was not certain that significant amounts of sodium were set free by 
any of the salts used. 

Considerable amounts of phosphoric acid were precipitated by each of these 
soils. Chemical reactions took place between soils and alkaline solutions which 
resulted in the conversion of normal carbonate into bicarbonate, a material 
lowering of the OH-lon concentration of the solution, and the precipitation of 
greater amounts of the cation of the solution than takes place with neutral 
solutions. The reactions between neutral salts and soils are considered to be 
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dependent on the concentration and apparently obey the principle of mass 
action. Evidence was obtained that the reactions are reversible. 

It Is suggested that the continued addition of soluble salts In tine open field, 
where the products of the reactions are removed by either the growth of crops 
or intermittent leaching, must ultimately result in building up a chemical 
system different from that originally present 

Rome studies on the rate of formation of soluble substances in several 
organic soils, M. M. McOool and L. C. W meeting (Soil Sci. f 11 (1921), No. 8, 
pp. 288-247, figs, 4). —The results of a preliminary study conducted at the Michi- 
gan Experiment Station on the relative powers of seven organic soils to form 
soluble substances at different temperatures under different moisture conditions 
and at different depths under optimum moisture conditions are reported. 

The freezing-point method for the determination of soluble material in the 
soil solution was used as the means of studying the changes in concentration. 
It was found that at any given moisture content the effect of a higher tempera- 
ture is to increase the rate of formation of soluble material, and conversely that 
lower temperatures decrease the rate of formation. For the higher tempera- 
tures, optimum moisture conditions tend to bring greater amounts of material 
into solution than are found under saturated water conditions. Exactly the 
opposite effect was observed with lower temperatures. 

In general, moist soils upon standing were found to increase in concentration 
to a certain point, after which a decline occurred. This is considered to be 
probably due to reabsorption, chemical change to less soluble compounds, or 
biological activity. Organic soils varied at different depths in the amount of 
soluble substances present. Different depths also varied in the rate and 
amount of material made soluble upon standing. Below a depth of 2 ft. the 
muck soils studied were very inactive. The surface layers were found to 
usually produce the bulk of the soluble plant foods. As a rule, the ability to 
yield soluble materials decreased regularly from the surface to the water table. 
The zone of weathering and the region of greatest activity wore found to 
coincide closely. 

The relation of the phosphoric acid of the soil to pot experiments, G. R. 
Frapr (Texas Sta. Bui. 267 (1920), pp. 6-58, figs. 2).— This bulletin deals With 
the relation between the chemical composition of 95 samples of soils and the 
results of pot experiments. 

The average total weights of four crops grown during two years on soils which 
received potash and nitrogen but no phosphoric add increased with the active 
phosphoric acid of the soil, with the exception of one series. The same con- 
clusion was reached when considering the first crop alone, the first and second 
crops combined, the first three crops combined, the fourth crop alone, all four 
crops combined, or the phosphoric acid removed by the various crops. Variation 
was noted in the amount of phosphoric acid removed or the size of crop grown 
on different soils containing the same amounts of active phosphoric acid. The 
total and ignition-soluble phosphoric acid, phosphoric acid soluble in cold 10 
per cent hydrochloric acid, active phosphoric acid dissolved by five successive 
extractions, active potash, lime, acidity, surface or subsoil, and add consumed 
were taken into consideration in an attempt to ascertain the causes of these 
variations. 

It was found that there is a tendency for soils containing total phosphoric 
acid or total nitrogen higher than the average to give higher yields of phosphoric 
acid to crops than soils with the same quantities of active phosphoric acid but 
containing the average amounts of total phosphoric add and nitrogen. Surface 
soils containing the same amounts of active phosphoric acid on an average gave 
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Up more phosphoric acid to crops than subsoils containing corresponding 
amounts of active phosphoric acid. Exceptions to this relation are noted. There 
was some tendency for soils containing the same amounts of active phosphoric 
acid to give up more phosphoric acid to crops as the total phosphoric acid 
increased, but this difference was not clearly marked. There seemed to be a 
slight tendency for soils containing equal amounts of active phosphoric acid 
to give up more phosphoric acid to crops If they contained more nitrogen, which 
usually meant that they contained more organic matter. Soils with the same 
content of active phosphoric acid and which were not acid on an average gave 
up more phosphoric add and produced larger crops than acid soils. Exceptions 
to this relation are also noted. 

No relations could be observed when soils containing the same amounts of 
active phosphoric add were arranged in groups according to the add consumed, 
which indicated the amounts of bases present. When the soils were arranged 
in groups according to the phosphoric acid withdrawn by crops in the pot ex* 
peri meats, there was a better relation between the active phosphoric add and 
the crop production than any other character. 

Statistical methods showed that then; was a better relation between the active 
phosphoric acid and the phosphoric acid removed by four crops than between 
the total phosphoric acid in the soil and the phosphoric acid removed by four 
Crops. Tin* correlation coefficient for the active phosphoric acid was 0f>7 and 
for the total phosphoric add 0 . 45 . There did not seem to be any relation be- 
tween the active phosphoric acid extracted by live extractions and the relative 
production m groups arranged according to the active phosphoric add taken 
from the soil by groups. 

The presence of lime rendered the interpretation of the analyses more difficult, 
since sometimes it was accompanied by a higher and sometimes by a lower 
utilization of phosphoric add in sods of corresponding active phosphoric add 
content. 

Soils, (J. llKir.GR (Guam Sta. Rpt 1919, pp 55-1t7 ). — Pot and held experiments 
to compare the productiveness of old and newly broken soils and to study their 
fertilizer requirements showed that while there was seaiceh any difference in 
the chemical analyses of these soils the old soil gave the largest yields of corn, 
kafir, cotton, cowpens, radishes, peppers, and rice. The second crop showed 
smaller differences than the first, indicating that I he new soils increased in 
productivity. 

Commercial fertilizers and fertilizers of local origin, including barnyard 
manure, lime, green manure, coconut husk ash, sea slugs, seaweeds, and bat 
guano were tested in pot experiments, indicating that certain of the local 
products gave equally as good results us some of the commercial fertilizers. 
Manure was very beneficial to both old and new soils. Lime on the old soil 
and bat guano on the new soil produced a good growth of corn, while seaweeds, 
coconut husk ash, and certain combinations of commercial fertilizers containing 
acid phosphate were noticeable in their beneficial effects. 

Vegetation experiments with different potash fertilizer salts and on phos- 
phoric acid and lime fertilization, E. A. Mitsciiekltch, »S. von Saucken, and 
F. Ifsxani) (Landw, Jahrb 55 (1919 ) , pp. 501-514, pi*. 4). -- Pot experiments 
with potassium chlorid on sand with oats are reported, which showed that the 
best results were obtained when the ratio of potash to nitrogen used was t : 4. 
No injurious influence of potassium chlorid was evident either with an excess 
or a minimum application of nitrogen. 

In experiments with the sulphate, nitrate, and carbonate of potassium and 
primary and secondary potassium phosphates, the highest yields of oats were 
52473° — 21 3 
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obtained with the maximum applications of all the fertilizers, but this was hot 
true with potassium chlorid. The relative values of the different salts varied 
widely. The potassium carbonate gave the best results, followed in order by 
the potassium sulphate and potassium nitrate. 

Experiments with oats on the influence of lime on the activity of the phos- 
phoric acid in triealeium phosphate, Thomas meal, and Anguar phosphate 
showed that gypsum apparently had no effect, while calcium nitrate strikingly 
decreased the activity of the phosphoric acid. Thomas meal was affected less 
than the other phosphates. With carrots, oats, and peas, the three phosphates 
produced results with all throe crops in the ratio of 1:0.47:0.1. 

When dicalcium and triealeium phosphates were applied to oats to deter- 
mine the influence of watering with tap and distilled waters, the total yield 
was always greater with tap water, but the difference was small. However, 
with tap water the grain yield was about 50 per cent of the total yield and 
with distilled water only about 33 per cent. 

Keeping soils productive, It. R. Hudflson (Missouri Stn. Circ . 102 (1921), 
pp. fiO 8 - 8) “ Popular information for the use of fanners on maintaining the 
fertility and prod net ieity of Missouri soils, based on the summarized results 
of work at the station. Is given. 

Data on the composition and loss of plant nutrients from these soils are sum- 
marized, indicating that many of them are distinctly deficient iu nitrogen and 
phosphorus. Potassium is abundant in most soils although frequently insoluble, 
and it is eonsideied advisable to increase the availability of sod potash by 
proper treatment rather than by actual additions. 

Information is given on the use of green and stable manures and erop resi- 
dues, gnd on the growing of legumes, and it is stated that both acid phosphate 
and bone meal have ghen excellent results on nearly all these soils. Raw 
rock phosphate has not ghen as satisfactory returns on these soils as steamed 
bone meal or acid phosphate, and when used it should be purchased under a 
guaranty that at least 1)0 per cent will pass through a 100-mesh sieve. One of 
the most urgent soil problems of Missouri is said to be that of maintaining 
a supply of lime. 

Information is also ghen on the selection and use of commercial fertilizers. 

Fertilizers and manures, A 1). Hail (New York: E . P. Dutton d Co., 1920 , 
pp. XVI-hSH/t, pis ?), This book is intended to supplement a previous one on 
The Soil (E, S. R., 43, p. 021), and is written in nontechnical language for 
farmers and students. Its purpose Is to give practical Information on the use 
of fertilizers and manures. A great deal of the information presented Is based 
on the results of work at the Rotham&ted Experimental Station. Chapters are 
included on fertilizers containing nitrogen, the function and comparative value 
of nitrogenous manures, phosphatlc manures, the function and use of phosphatie 
fertilizers, the potassic fertilizers, farmyard manure, Peruvian guano and other 
mixed fertilizers, materials of indirect fertilizing value, theories of fertilizer 
action, systems of manuring crops, the valuation and purchase of fertilizers, and 
the conduct of experiments with fertilizers. 

Phosphate rock in 1919, R. W, Stonf (I/. S. Oeol. Survey, Min . Resources 
XL S., 1919 , pt. 2, pp . [8] -±21 1-225 ). — This bulletin reports data on the produc- 
tion and export of phosphate rock in 1919 and on foreign phosphate deposits. 

It is stated that the phosphate rock sold in the United States in 1949 amounted 
to 2,271,983 long tons, valued at $11,591,208. As compared with the production 
in 1918, this was a decrease in quantity of 9 per cent and an Increase in value 
of approximately 41 per cent. The total quantity of phosphate rock mined iu 
1919 was 1,851,549 long tons, a decrease of nearly 19 per cent from the output tx» 
1918. 
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Stocks reported on hand at the end of 1919 were about 555,000 long tons, or 
a decrease of about 50 per cent from 1918. In 1919 there was an Increase in 
quantity of phosphate rock sold in South Carolina, Tennessee, Idaho, and Utah, 
and an increase in value in all the producing States except Keniucky. The 
quantity of phosphate rock exported from the United States in 1919 was 
378,731 long tons. 

The storage and handling of potash, G. F. Zimmer ( Chem . Age [London], 
4 (1921), No. 82, pp. Si-87, figs . 7). — Methods and machinery for the storage and 
handling of potash salts in large amounts are described and illustrated. 

Lime: Definitions and specifications (f7. S. Dept . Com., Bur . Standards 
Viw. 106 (1920), pp. IS ). — Definitions of the generally used terms relating to 
compounds of calcium are given, with particular reference to agricultural limes. 

The transformation of canstic lime in soil and the solubility of the lime 
compounds formed in their relation to the theory of lime action, G. Hager 
(Jour. Landw 65 (1917), pp. 245-811, fig. 1 ). — Extensive studies conducted at 
the University of Gfittlngen are reported which failed to confirm the assump- 
tion that burnt lime changes completely into calcium carbonate in a short time 
iu soil. Only a part of the lime combined with carbon clloxid, the remainder 
being adsorbed by the soil particles and leaving no free calcium hydroxid in 
the soil after a short time The alkaline reaction of limed soil is attributed, iu 
addition to calcium carbonate, to the calcium hydroxid sepal ated again from 
(he soil particles in small quantities by the action of water. It was not de- 
termined whether the lime adsorption was due to surface action or chemical 
causes or both. 

Liming increased the adsorptive power of soils for other bases, such as potash 
and ammonia. The higher the content of fine particles in soil and ih $ less 
ndsorptively saturated it was, the greater were the amouuts of lime fixed by 
the soil constituents. That part of the lime combining with carbon dioxid in- 
creased as the amounts of lime added increased. Generally, an equilibrium be- 
tween the combining power of carbon dioxid in soil and the adsorbing power of 
soil was reached in a short time. 

Calcium carbonate was transformed more slowly in soil than burnt lime. 
Caustic lime Is therefore considered to be adapted for use on adsorptivcly un- 
saturated soils. Lime combined with carbon dioxid ami with soil constituents 
was dissolved out by soil water containing carbon dioxid. It was also leached 
out in both combinations. The compounds formed by caustic lime in soil were 
not dissolved as rapidly by water containing carbon dioxid as artifiouUy pre- 
pared aragonite. 

It is the author’s opinion that the greater activity of burnt lime in soil can 
not he attributed wholly to greater solubility of its combinations with soil. 
More probably the lime adsorbed by soil constituents stands in some relation to 
the soil crumb structure. This i>oint needs further study. 

In dry soil rich in fine particles, such ns loam and clay sods, enough water 
remains to slake caustic lime, resulting in a lime solution which can not he 
duplicated by the action of calcium carbonate and water containing carbon 
dioxid. Adsorption results in an energetic crumb formation, which eventually 
causes a change In the physical structure of the soil. 

Sulphur and sulphur composts iu relation to plant nutrition, W. E. Tot- 
tingham and E. B. Hart (Soil ScL, 11 (1921), No. 1, pp. 49-73, figs. 6). — In a 
contribution from the University of Wisconsin, experiments are reported or* 
the application of the procedure of composting floats with manure or soil. A 
silt loam soil and a garden soil, prepared by composting silt loam with manure, 
leaf mold, and sod, were used. 
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It was found that soil composts with sulphur added developed much acidity 
in 32 weeks, which was greater where sulphur was used alone than where 
rock phosphate also was added. Dissociated acid formed but a small portion 
of the total acid. Composts of sulphur with horse manure showed appreciable 
increases in acidity but no increase in citrate-soluble phosphoric acid after 15 
weeks. 

Sulphur decreased the loss of organic matter in manure by fermentation. 
Increased bacterial counts in these composts were maintained to the conclusion 
of 12.5 weeks. Acidity doubled in the rock phosphate and sulphur compost over 
this period, but was unchanged after 4.5 weeks. The variations of water- 
soluble sulphate were in the same direction as those of acidity, increasing 
where sulphur was added and decreasing in the other cases, (titrate- soluble 
phosphoric acid approximately doubled where sulphur was added, the per- 
centage being based upon the common basis of original dry matter of the 
composts. In the other cases the percentage of this constituent decreased ap- 
proximately one-half. 

Yields of oats from soil cultures to which these composts were applied 
agreed generally with the results of analysis of the latter, producing the 
greatest yields where sulphur had been applied. On sandy loam the yield of 
seed where sulphur compost was applied was as great as where the corresitond- 
ing treatment included rock phosphate. Increased yields of oats were ob- 
tained also from the application of rock phosphate and sulphur with fermented 
manure. 

Similar composts which fermented 18.5 weeks showed ($0 per rent greater 
availability of phosphoric acid (solubility in ammonium-citrate solution) by 
the addition of sulphur to rock phosphate. When aerated by weekly mixing 
tbe corresponding increase of available phosphoric acid was fK> per cent, 
although the total acidity was decreased thereby. The total acidity developed 
in the complete compost was nearly as great as that resulting from an (equivalent 
addition of add phosphate to the fermented manure, in this experiment the 
use of sulphur alone did not increase the proportion of citrate-soluble phosphoric 
acid in the manure. Application of these fermented manures and composts 
to sand cultures of barley led to equal yields from the rock phosphate and 
sulphur compost and a corresponding portion of fermented manure supple- 
mented by acid phosphate. These yields were not superior to those from 
sulphur compost and manure reinforced by rock phosphate and sulphur. 

The process of sulfoftcalion was inactive after 12 weeks, but became very 
active after 18 weeks. 

In greenhouse trials on silt loam and sandy loam with clover and Oruciferae, 
sulphur increased growth on tbe former soil, 100 lbs. per acre being as effective 
as more. Barley on field plats of sandy silt loam apparently In need of lime 
produced increased yields of seed by the application of sulphur. Sulphur alone 
was as effective as its combinations with marl and rock phosphate, and 100 lbs. 
of sulphur per acre was as effective as 50 or 800 ibs. Calcium sulphate pro- 
duced better yields of oats upon silt loam than equivalent amounts of sodium 
sulphate or sulphur when these supplemented the usual complete fertilizer In 
greenhouse cultures. Liming depressed the efficiency of calcium sulphate under 
those conditions, and 100 lbs. of elemental sulphur was more effective than 
either one-third or three times as much. Benefits from elemental sulphur were 
not apparent when it was superimposed upon the sulphates for application. 

** It appears probable that sulphur functions as a fertilizer both by oxidation 
to the nutrient SOs and by producing, through oxidation, an acid condition 
favorable to the production of available P*0*. Theste processes occur in com- 
posts of sulphur and rock phosphate. They also, doubtless, continue when the 
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compost materials are tilled into the soil It remains to be proved whether the 
efficiency of sulphur is any greater when it is composted with rock phosphates 
and manure than when these materials are added simultaneously to the soil. 
Adequate consideration of the use of sulphur as a fertilizer must recognize its 
tendency to deplete the stock of OaO, IMV and other soil constituents.” 

Inoculated sulphur as a plant-food solvent, J. G. Lipman, A. W. Blair, 
W. H. Martin, and 0. 8 Beckwith (Soil Bd., 11 (1921), No. 2, pp. 87-92).— Ex- 
periments conducted by the New Jersey Experiment Stations are reported, 
showing that inoculated sulphur is apparently more effective than uninoculated 
sulphur for rendering inert mineral plant food available to growing crops. 
Mixtures of inoculated sulphur and ground phosphate rock gave better results 
than phosphate rock alone. 

Commercial fertilizers, 1919-20, W. II. Dore (California Sta. Bui. 221 
(1920), pp. 93-127) --This bulletin contains the results of actual and guarantied 
analyses and valuations of 365 samples of fertilizers and fertilizer materials 
collected for inspection in California during the fiscal year ended June 30, 
1020, together with a list of registered manufacturers and dealers. Of the total 
number of valuations reported, 64 per cent were above the amount guarantied 
and 36 per cent below There were 26 deficiencies in available phosphoric acid, 
56 in total nitrogen, *1 in potash, and 43 in valuation 

Analyses of commercial fertilizers, fertilizer supplies, and home mix- 
tures, 1920, <\ S Cathcaut t’T a i (Men Jersey titan. Bui 3\k (1920), pp. 5- 
This bulletin contains actual and guarantied analyses of 566 samples of 
fertilizers and fertilizer materials collected for inspection in New Jersey dur- 
ing the spring of 1020 These included 8(5 brands of fertilizer materials, 7 
home mixtures, 530 brands of commensal fertilizers containing nitrogen, (phos- 
phoric acid, and potash, 122 brands containing nitrogen and phosphoric acid, 
and 12 duplicates 

Commercial fertilizers in 1919-20, G. R. Frapm and S E. Asm uy (Texas 
SUi Bui. 20/i i/920), pp 3-25) -This bulletin contains the results of actual and 
guarantied htuiI.vscs and valuations of 420 fertilizers and fertilizer materials 
collected for inspection in Texas during the year cudcd September 1, 1020, 
together with a list of brands registered for sale in the State during the year. 
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Normal and abnormal germination of grass fruits, J. Zinn (Mitt. Lanrlw . 
Lehrkanz . l\ K . Uovhsvh. Botlnikul. Wien, 2 (19Uf), A o. ! h pp 073-112, pis. 8; 
abs. in Maine tita. Bui 29) ( 1920), pp 195-210, pis. //).— A description is given of 
the processes t hat take place at the time of emergence of the radicle of hulled 
grass fruits from the surround Inc tissues. 

The penetration of the germinating embryo through the tissues of the ad- 
hering pericarp is said to be a purely mechanical process. In normal germ I na- 
tion the coleorhizti breaks through the base of the fertile glume within a zone 
whose mechanical resistance is greatly lessened by the reduction and differen- 
tiation of the epidermal and hypodermal cells. The prosenchymutous tissue 
yields along lines of contact of the long schlerenchymatous cells. Likewise, 
the epidermis is ruptured in a region where cells marked by different morpho- 
logical forms and physical structure meet. In both cases the cells are pushed 
apart 

The abnorrha! germination of hulled grass fruits is said to be caused by ex- 
ternal mechanical factors which so operate as to thwart and eliminate the 
growth tendency of the radicle in the normal direction. 



28 EXPERIMENT STATION RECORD. 1^48 

The chief function of the coleorhiza is said to be Its mechanical performance 
lu breaking through the tissues of the glume, and its further function as a pro- 
tective organ for the tender radicle. The radicle emerges from the coleorhisa 
through a longitudinal opening formed by the cells being detached and pushed 
apart without being injured in any way. 

Abnormal conditions in {planting! seed, M. Hollrijng (Kiihn Arch., 8 
{1919). pp . 852). — This is a systematic account of conditions related to ger- 
minability in seeds, including after- ripening, rest period, germination, and 
different forms of seed treatments us applied to cereals, beets, potatoes, legumes, 
and other plants. 

Antagonistic reactions and role of the callus in grafted plants, L. Danifx 
(Compt. Rend. Acad . Sci. [Pam], 170 (1920), Mo. 25, pp. 1512-1515). — The 
author concludes from his studies that the callus contributes in a considerable 
part to modify the biological stale of both stock and graft and to determine a 
clearly marked antagonism, giving rise to the formation of reparatory organs. 
These are discussed as to their function and probable significance. 

Immunity of annual plants to symbiotic fungi, J. Magrou (Compt. Rend. 
Acad. 8ci. [Paris], 170 (1920), No. 10, pp. 616-618).— A study of several plants 
along lines suggested in work previously noted (K. S. It., 30 p. 730) is con- 
sidered to justify the view that symbiosis depends ui>on the conditions of 
resistance by the mycelial body to something similar to phagocytosis in the 
higher plants. Immunity is correlated with the destruction of that mycelium. 

The necessity of vitamins to the development of plants, A. Lumi£re 
(Compt. Rend. Acad. tici. [Paris], 171 (1920), No. 4, pp. 271-278).- -Studies cited 
with discussion are considered to show r that vitamins are substances indis- 
pensable to life, being incapable of replacement by any chemical substance. 

Influence of the carbon source upon the utilization of nitrogen by Bacil- 
lus subtiiis, E. Aubfj, (Compt. Rend. Acad. Sci. [Pans], 171 (1920), No. 9, pp. 
J t 78~l/80). — It is claimed, on the basis of the data here presented, that under 
these conditions the nature of the carbon source exercises a distinct influence 
on the utilization of nitrogen by II. subtiiis. An increased yield was asso- 
ciated with glycerin over that with lev u lose, which was in turn greater than that 
with glucose. 

Influence of small amounts of potassium on physiological characters of 
Sterigmatocystis nigra, M. Moluard (Compt. Rend. Acad. t8ci. [Pori#], 170 
(1920), No. 16, pp. 91/9-951 ). — A study of 8. nipra growing in a nutritive medium 
containing a small amount of KH»1'0« shows a marked specific action on the 
development of the fungus in ways which are detailed. 

The action of chlorin and other vapors on plants, P. Gtt^rin and O, Lon- 
hand (Compt. Rend. Acad. 8ci. [Paris], 170 (1920), No. 7, pp. 1/01-403).— Ex- 
perimentation testing the effects of several military gases on different plants 
showed that exposure for one to two hours to an atmosphere containing small 
quantities of chlorin, pallte, bromacelone, chloroplcrin, and mustard gas caused 
temporary loss of leaves without any apparent permanent injury to the plant 
itself. The effect on the leaves appears to be due to marked plasmolysis or pro- 
toplasmic contraction produced. In cherry laurel subjected to chlorin the change 
Is followed by disengagement of hydrocyanic acid, and in Aucuba japonica by 
very intense blackening of the leaves. 

Action of chloroplcrin on higher plants, G. Bjgrtrand (Compt. Rend . Acad. 
8 d. [Paris], 170 (1920), No. 14, pp . 858-860).— The author adds to the above 
report an account of studies by himself on the effects of chloropicrin as noted 
in connection with such plants as pear, elm, poplar, lilac, grape, cherry laurel* 
and spindle tree. These plants or portions thereof were subjected to chioro- 
picrin under varying conditions. The results are detailed with discussion* 
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Plasm olytlc effect of vapors, P. Guerin and 0. Lormand (Compt. Bend . 
Acad. Sei. [Paris], 110 ( mo ), No. 26, pp . 1598-1601 ).-- The authors have been 
able In the course of the study here reported (as a continuation of those above 
noted) to confirm most of the conclusions previously announced by Mlrande 
(E. S. It., 24, p. 139). Details are added regarding the effects of different 
poisons on plants. 

Anthracene as a tar constituent injurious to plants, It. Ewert (Jahresber. 
Ver . Angew. Hot 15 (1911), No. 2, pp. 11 0-1 72 ).- —The author concludes as a 
result of studies indicated that anthracene itself is the most injurious of its 
group to plants, causing a characteristic form of injury. 

Action of hydrocyanic acid [on seeds and on parasitic organisms], J. 
Htokeara (Compt. Bend. Acad. Sri. [Paris], 110 (1920), No. 28, pp. f}0}-/.$07). — 
Tests applied to seeds of economic plants indicate that hydrocyanic acid as here 
uesd is an excellent disinfectant for seeds, increasing development and yield. 

Comparative study of microflora and nitrogen content of soils partially 
sterilized with calcium sulphid, G. Truffaut and N. IIkzsnonoff (Compt. 
Rend. Acad. Sri. [Paris 1, 111 (1920), No t h pp. 208-211 ).— In throe series of 
experiments employing considerable quantities of sulphid and earbid in connec- 
tion wdh cultures of wheat, endive, and turnip in porous pots giving constant 
aeration, the porous medium was found to favor (though, deercasingly with 
the lapse of time) the loss of onunoniacal nitrogen by diffusion, hut to hinder 
the continued development of anaerobic bacteria, such as Bacillus bntyricus. 

Under conditions of culture in the open Held, using lot) kg calcium sulphid 
per hectare (133 5 lbs per acre), the soil did not become poor in nitrogen 
despite a considerable removal of that element. 

Absorption of calcium by plant roots and its antitoxic properties toward 
copper, L Maquhnmc and E Dfmouksv (Compt. Rend. Acad <SV/. [Paris], 170 
(1920), Ao 8 , pp. J t 20~/f25 ). — Having noted in a previous communication (E. S. 
It,, 39, p 52B) a preponderant and specific action of calcium on the development 
of growing plants, the* author set out to investigate the relation between this 
effect and the neutralizing effects of calcium on copper compounds, which are 
ordinarily injurious when used alone. 

It is found by repeated tests that calcium, even in excess, does not oppose 
either the absorption of copper by the roots or its diffusion in the aerial portions. 
The presence of copper does not hinder the assimilation of calcium The action 
of calcium in connection with copper appears to be physiological. It favors the 
diffusion of the latter, probably preventing, within limits, its undue accumulation 
at any point. 

A case of favorable action of copper on vegetation, L Mvquknnb and 
E. Demoussy (Compt. Rend. Acad. *Nci [Paris], 110 (1920), No. 26, pp. I5$2- 
1 51(5 ).--' Having found in work previously noted tE. S. K , 44, p. 825) that copper 
Is widely distributed In the tissues of plants, the authors have carried out 
studies in sterile media with peas, lettuce, and wheat. While the experimenta- 
tion noted is not regarded as establishing an alimentary value for copper, it is 
regarded as proving that in certain media and under certain conditions copper 
exerts an antitoxic function, as does calcium in connection with certain other 
metals throughout a wide range of conditions. 

Iron as toxic (to plants] and copper as antitoxic, L. Maquevne and E, 
Dkmoussx (Compt. Rend, Acad. 8ci. [Paris |, 111 (1920), No. J t , pp. 218-222 ). — 
Data presented, showing the antagonistic effects of copper and the injurious 
effects of Iron on plant roots, suggest several practical applications. 

[Osmosis in plant physiology], F. Lies age (Compt. Rend. Acad. Sri. [Paris], 
111 (1920), No. 6, pp. 358-860). — Having employed acctocelhilose as an osmotic 
membrane in the repetition of experimentation by others on osmosis and as- 
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piration due to evaporation, the author discusses the data and offers sugges- 
tions regarding their scientific and practical bearings. 

Studies on the evolution of protoplasm in plants, V. Galtppe (Compt. 
Bend. Acad. Sci. [ Parte], 170 (1920), No. 6 , pp. $42-345). — Culture studies briefly 
noted as applying to cells from the floral epidermis of Iris, tulip, and other 
plants are said to show that the living part of the protoplasm is constituted by 
mlcrozyines* 

Cytoplasmic elements, A. Guiij.tekmond ( Compt . Rend. Acad. ScL [Paris], 
170 (1920), No. 10, pp. 612-615 , figs. 5). — The author describes the chondriomes 
In contrast with other and somewhat similar bodies observable in the cell, in 
particular as regards their reactions to stains. Vegetable cells are said to 
show, in addition to globules presumably lipoid in character (having nothing 
in common with chondriosomes), a vacuolar apparatus called the vacuome by 
Dangeard (E. S. R., 44, p. 822), showing mitochondrial forms, and chondriomes 
similar to those of animals, and represented by two varieties of mitochondria. 

Structure and metabolism of vegetable cells, P. A. Dangkako (Compt. 
Rend. Acad. Set. [Paris], 170 (1920), No. 12. pp. 709-714)- — The author discusses 
his own views regarding three cell constituents as previously noted (E 8 R , 44, 
p. 822), with critical notes on the conclusions of Guilllermond, noted above. 

The structure of plant cells, A Gutlijehmond (Compt. Rend. Acad , Sci. 
[Paris], 170 (1920), No. 25, pp. 1515-1518), — A reply to the article noted above. 

Vacuome, plastklome, and spherome in Asparagus, I*. A. Dangiako 
(Compt. Rend. Acad. Sci. f Paiis], 171 (1920), No. 2, pp. 69-74, ft 9* 16). — The 
author utilizes the terms previously introduced by himself (K. S. R., 44, 
p. 822), in describing cellular constitution in A. vaticilUitus, which was studied 
in this connection. The characters of throe constituents named are separately 
detailed, and the changes undergone are briefly noted. 

Cytological study of the sexual organs of ferns, L. EMRKliGER (Compt. 
Rend. Acad. Set. [Paris], 171 (1920), No. 16, pp. 735-727) . — The author retorts 
that the sexual organs of ferns show clearly in certain stages the existence in 
cells of the chrondriome composed of two varieties of mitochondria, which 
preserve their individuality throughout their development. One form repre- 
sents the mitochondria destined to develop as plastids, the other mitochondria 
unknown as to function. 

The evolution of ehondrionie and of plastids in the Fucaceae, G. Mange- 
not (Compt. Rend. Acad. S<i {Paris], 170 (1920), No. 3, pp. 200, 201, fig. 1). — 
From the same point of view as that held in the previous communication 
(E. S. It., 44, p. 822), the author now deals with the reproduct is e organs of 
Fucus. 

It is stated that the evolution of the chondriome and of plastids in the 
Fucaceae Is associated with the persistence of phaeoplasts throughout the whole 
developmental period of the plant. However, the phaeoplasts of young tissues 
and of reproductive organs are minute in size and very sensitive to chemical 
agents, differing clearly from the larger phaeoplasts occurring in the peripheral 
cells. 

It Is stated that there exists along with these plastids, in all of the cells, a 
chondriome made up exclusively of granular mitochondria, the functions of 
v/hieh remain unknown. 

Evolution of the chondriome in vascular cryptogams, L. Emwkrgeh 
(Compt. Rend. Acad, Sci. [Paris], 170 (1920), No. 5, pp. 282-284, figs. 5 
Observations cited are said to show the existence of two distinct varieties of 
mitochondria in the root meristem of Athyrium plixfemina. These varieties 
show practically the same forms, but differ somewhat in size and in intensify 
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of coloration. Of these varieties, the more numerous comprises young plastids ; 
the other, mitochondria of unknown significance as regards their functions. 

Evolution of the chondriome in the formation of the sporangium of 
ferns, L. Embkrger ( Compt . Rend. Acad. Sci. [Paris], 170 (1920), No. 8, pp. 469- 
471, figs. 7). — Study of ScoJopendrium vulgar e and Asplenium rnta-muraria 
from the evolutionary point of view, as indicated in the study noted above, 
shows in all stages of development of the cell the two varieties of mitochondria 
previously mentioned. Evidence of mitochondrial reversibility is apparent in 
the cell changes Involved in the development of the sporangium. 

Evolution of the chondriome during the formation of pollen grains, 
A. GmnniEBMOND (Compt. Rend. Acad. Sci. [Paris], 170 (1920), No. 17, pp. 1003- 
1006 , figs. 11). — A study of the appearance of the ehondriomes during the 
formation of pollen grains of IAlium canditfum is briefly detailed. 

Observations on ehondriomes in living ceils, A. Guiij.tkrmond (Compt. 
Rend . Acad. Set [Paris], 170 (1920), No. 22, pp. 1329-1331, figs. 5).— A study 
of cellular elements in 8 aprolcgnia sp. is discussed, Including the technique and 
results of employment of different colorants. 

The chondriome in Vaucheria, G. Mangenot (Compt. Rend . Acad . Sci. 
f Paris], 170 (1920), No. 24, pp . 1458, 1439). — Three sorts of granulations are 
briefly indicated as distinguishable in Vaucheria. The evolution of the chon- 
driome in plants Is held to prove that chloroplasts should be considered as 
mitochondria adapted to chlorophyll assimilation. 

Period required for the development of chlorophyll in maximum light 
intensity, II. Coup in (Compt. Rend. Acad. Sci. [Paris], 170 (1920), No. 12, pp. 
733, 734). — Studies continuing those previously noted (E. S. It., 44, p. 824) on 
several garden and other plants show that the time required to obtain nu^ximum 
green coloration in leaves or cotyledons varies from 1 to 5 days, that required 
for other portions being 3 to 15 days In no ease was maximum coloration 
obtained in less than one full day of sunshine. 

Action of radiations of different wave lengths on chlorophyll, II. Wttrm* 
her (Compt. Raid. Acad. Sci. [Pari#], 170 (1920), No. 26, pp. 1610-1612).— 
Details are given in tabular form with discussion for the red, green, and violet 
portion of the spectrum regarding absorbed energy, velocity of reaction, ratios 
between these two, constant of absorption, and photochemical sensitivity ob- 
served in the study of chlorophyll prepared according to the method of Will- 
statter and Stoll. 

Action of light waves of different lengths on chlorophyll assimilation, 

R. WtmMSRB (Compt. Rend, Acad. Sci. [Paris], 171 (1920), No. 17, pp. 820- 
822). — Having followed the changes in alkalinity of sea water containing algae 
(Rhodymenia palmata and Viva lactuca) exposed to light waves of different 
lengths, the author reports having demonstrated the existence of two maxima. 
The red pigment of algae is associated with assimilation occurring at low in- 
tensities ns regards luminosity. 

Resistance of plants to starvation, II. Ooupin (Compt. Rend . Acad. Sci 
rP«Hs], 171 (1920), No. 12, pp. 350, 551).- Higher plants deprived of light 
showed exhaustion after periods ranging from 15 days for Provence alfalfa to 
fiO days for pignon pine ( Pinna pinea ) . 

Phenomena of torsion comparable to the twisting of tendrils produced 
experimentally, H. Hicomk (Compt. Rend E, Acad. Sci. [Paris], 170 (1920), No. 
23, pp. 1399-1401). — It is stated that torsions comparable to twisting of ten- 
drils may be produced by geotropism In a plant, and that, heliotropism may be 
employed to give a similar effect 

Orientation of branches in space, H. Rico me (Compt. Rend. Acad. Sci. 
[Paris], l?i (1920), No, 16, pp. 734, 7$5).— The author holds that the orientation 
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of branches, under the influence of gravity, depends upon the content of water 
at disposal to allow for the effects of Its unequal distribution as determining 
weight. 

The traus mission of fasciation and of dichotomy, ,T. D. D’Ouveiba 
( Com.pt. Rmd . Acad, Sot. [Pom], 170 (1920), No. 10, pp. 615, 616).— The alleged 
transmission, by grape stock to graft, of the two specific characters fasciation 
and dichotomy is recorded with discussion. 

Production by traumatism of a new form of maize having multiple 
caryopses, L. Blabinuhkm (Compt. Rend. Acad . Sci. [l*aru\, 170 (1920), No. 
11, pp. 677-679 ). — Out of one of the groups derived from a culture of Zea ways 
separated about 1903, after wounding the principal stem (E. S. R., 18, p. 732; 
39, p. 13118), the author isolated a strain having crinkled leaves, also the line 
designated as Z. mays polysperma, having two or three caryopses intimately 
fused together. He gives a brief account of how he obtained, among the strains 
arising from seed developing in a terminal inflorescence (fascia ted) a new 
^form of maize showing heredity of that character. This is considered a typical 
example of inheritance of acquired characters. 

[Pelorlaj, L. Riabinc.hem (Compt. Rmd. Acad. Set. [ Paris ], 171 (1920), 
No. J ft pp. 252 -25',). -A study of the nature and heredity of peloria in Diyitnlis 
purpurea concludes with a claim that this is a case of hereditary fasciation. 
Partial sterility also appears as a feature of the ease in question. 


FIELD CROPS. 

Forage crops in western Kansas, It. K. Getty (Kansas St a. Bui 225 
(1921), pp. 3-5 4, ftps. 10). —Cultural and field practices applicable to the pro- 
duction of forage crops in the western half of Kansas are described. The in- 
formation presented in this publication was derived from variety and cultural 
experiments conducted at the Fort Hays Substation in coopetation with the 
Office of Forage Crop Investigations of the U. S. Department of Agriculture 
from 1918 to 1919, inclusive. Data on environmental renditions and experi- 
mental results are tabulated and discussed, together with notes on insects and 
rodent pests. 

Sorghums have proved most productive, particularly in dry seasons, with the 
heaviest forage yields given by the sweet sorghums (sorgos). Red Amber sorgo 
in a 0.\ear test gave an average acre > iekl of 8 45 tons of cured fodder, while 
corn produced only 1.52 tons. Red Arnber made 3.57 tons of hay per acre, 
while German millet yielded 01 per cent and Sudan grass 70 per cent as much. 
Sumac, Orange, Western Orange, and improved Illack Amber are also valuable 
sorgos, but seldom equal to Red Amber. 

For both grain and forage, Pink, Sunrise, and Dawn kafirs are recommended 
as the best varieties; for grain alone, feterita, milo, and Freed are better 
adapted, especially under adverse conditions. 

Between May 15 and .June 15 is usually the best time to plant sorghums for 
grain and forage, hut early varieties may be planted for forage up to July 1. 
Varying the rates of seeding affected forage yields but little when the land 
was well occupied. For hay, close drilling sorgo at the rate of 30 to 40 lbs, 
per acre has been found to be a good practice in favorable seasons. Spacing 
sorghum plants 4 to 8 in. apart in the row for forage, and 8 to 12 in. apart 
for grain in rows 3 to 3.5 ft. apart, are recommended for best results. Analyses 
of Red Amber sorghum hay, cut at four stages of maturity, are reported. 

The culture of Sudan grass for hay and pasture is advised in the place of 
much of the millet now grown. Seeding between May 15 and June 15 is held 
best, but good yields have been obtained at Fort Hays when planted as early 
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as May 1 and as late as July 15. For hay, Sudan grass should be seeded at 
the rate of 15 to 20 lbs. per acre in close drills, or 3 to 4 lbs. per acre in rows 

3.5 ft. apart, and cut between the first bead and the full-bloom stage. Although 
an uncertain seed crop, profitable yields are sometimes obtained. For seed, 
the crop should be planted in rows. Analyses of Sudan grass bay, cut at dif- 
ferent stages, are reported. 

German or Golden millet yields the most hay, but earlier varieties such as 
Kursk, Siberian, common, Hungarian, and Goldmine are more drought resistant. 
Grasses failed to give good results when seeded for permanent bay or pasture. 
Although once considered promising, brome grass is unsuited for land too dry 
for alfalfa. 

Alfalfa is the most desirable forage crop to grow on irrigated land or on 
imlrrigated bottom laud, but is rarely profitable on dry uplands with an annual 
rainfall of 25 in. or less Common alfalfa is preferred to other varieties. 
Biennial white sure! clover is suggested tor pasture on bottom lands too sandy 
or too dose to ground water for allaita, but is not recommended for upland 
conditions. Drilling from 10 to 15 lbs per acre from April 35 to May 15 is con- 
sidered the best practice in obtaining stands of alfalfa and sweet clover. 
Analyses of sweet dour and alfalfa leaves and stems are reported. 

Results with the annua! legume mops, including field peas, cowpeas, soy beans, 
tepary, and pinto beans, vetch, chick-peas, and Spanish peanuts, do not warrant 
their general planting. 

Sunflowers, sugar beets, mangel- wurzels, tut nips, rape, Tunis grass, Johnson 
grass, and sainfoin have been found l(*^s profitable than other plants that meet 
the same needs Russian thistles may be used as an emergency hay crop, but 
their seeding is not ad\ised. 

f Report of field crops work in St. Vincent, 1018-19}, \\ Watts ( West 
Indies Imp. Dipt, i<n. St I mm nt ipr. Dipt. Rpt . 1918-19, pp. 0-8, 8-1$, $ 0 - 
SO ). — Fcitilizer experiments with Sea Island cotton and arrowroot, breeding 
work with cot (on, coupons, bonaust bean (Doluftos lublab), and castor bean 
are reported, in continuation of previous work (E. S. U, 41, p. 528). Tabu- 
lated statistics arc presented and discussed regarding the production of cotton, 
arrowroot and cassava starch, cacao, sugar, corn, coconuts, peanuts, and peas 
on the island. 

Mulching arrowroot with Ghrjcidia primings gave an average acre yield of 

61.005 lbs. of rhizomes, compared with 17,845 lbs from untreated plats. In 
comparisons of various organic and artificial fertilizers, a mulch of Glirieidia 
pruning** led, producing 00,798 lbs. per acre, and was followed by sulphate of 
potash, 27,188 lbs., with 10,194 lbs. from the untreated clunk, 

| Report of field crops work in British Guiana 1, J. B. IIvkujson ( Itrit . 
Guiana Dept Sri and Apr. Rpt., 1918, pp. -20).- -Experiments with sugar cane 
and rice described lor the year ended December 31, 1918, in continuation of 
previous work (E. S. K., 41 p. 528), have been already noted (hi S. 11., 43, 
p. 532; 44, p. 186) from other sources, 

[Report of agronomy work at the Guam Station, 1919], G Bkiggb 
(Guam Sta. Rpt., 1919, pp. $.1 SO, SI, S>, 38, Hi, 38, pis. 2). — The continuation 
of work with field crop* along the same general lines as heretofore (E. S. R., 
42, p. 31) Is described. The typhoon of July t>, 1018, which destroyed nearly 
all of the growing crops on the island ; excessive rains following for three 
months; and an extended drought occurring during the last half of the year, 
combined to render the agronomic work very disappointing. 

In fertiliser tests with Burn grass, barnyard manure alone gave the most 
lasting results, and was followed in effectiveness by applications of large amounts 
of commercial fertilizer. Para grass planted with velvet beans produced 1,298 
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lbs. of green forage for the first crop and 3,220 lbs. for the second crop, as 
compared with 760 and 805 lbs., respectively, from plats of grass alone. 

Paspnlum grass withstood the typhoon, heavy rains, and extreme drought, 
and remained in better shape than any other grass or forage crop on the 
island. Cuttings of seed stems planted in boxes produced good growth, demon- 
strating that Paspalum can be propagated from seed sterns as well as from 
seed and by root division. Work with Guinea grass, Sudan grass, Bermuda 
grass, and Guatemala grass (Tripsacum laxum) Is also noted. 

The sixth cutting of ratoon kafir yielded 2,292 lbs. of forage per acre, while 
that of ratoon sorghum produced 4,224 lbs. Feterita and yellow milo were 
the earliest of the grain sorghums, while Dawn and Blackhull were the most 
promising of the kafirs. Dawn kafir was outstanding in yields of seed and 
forage. Orange gave the best results in a limited test of sweet sorghums. 

In legume tests, soy beans and Canada field peas were failures, while nnmgoa 
produced a fair crop of beans and matured in less time than any other variety. 
Jack beans and velvet beans made slow growth in the dry season, hut responded 
vigorously in the wet season. Jack beans were the only legumes withstanding 
the typhoon. Cowpeas gave good results in all cases and on all soil types, 
with New Fra and Whippoorwill appearing well adapted for all purposes. In 
a forage test in which these varieties were planted broadcast and in drills 3 ft. 
apart, the drilled plats gave larger yields of peas, but the broadcasted areas 
gave slightly more forage This also held true with inungo beans. Cowpeas 
proved tlie best cover crop for the long dry season, while velvet beans produced 
the best growth during the rainy season. Alfalfa was considered unsuited to 
the cl mate and environment 

Variety tests of root crops included arrowroot, cassava, sweet potatoes, taro, 
edible canna, ami chufas. In a trial of edible cannas, a yield of 5,525 lbs. of 
tubers was secured between March and October. 

All cotton varieties were killed by the typhoon. 

Tn 10 generations of ear-to-row breeding work with corn, the characters of 
dvvarfness of stalk, one ear, and early maturity have become fairly well fixed, 
but the yield has apparently decreased. 

The maximum yield in fertilizer tests with rice, 2,070 lbs. of first-grade 
rice and 4.95 tons of straw, was produced by an application of 200 lbs. of 
ammonium sulphate and 166 5 lbs. of aeid phosphate, as compared with 625.5 
lbs. of first-grade rice and 4.02 tons of straw, the average of the unfertilized 
plats. Only the plantings made before October 1 made appreciable crops. 

Orinoco tobacco produced 154.3 lbs. of leaves, as compared with 120 lbs 
from the native tobacco, and also a larger number of first-grade leaves. 

[Report of field crops work in Bengal, 1 918-19 j, R. S. Finlow et ai„ 
(Bengal Dept . Agr, Hpt 1918-19, pp. 2-6. 7 -, 9 , 15-21, 22-25, 26, 27-50, 55 -56, 40, 
42-4 7 , 50, 52 5/,, 58 , 59, 0' h 06, 6 * 7 , 70 - 77 /, 77 , 7 8, 81, 83-85, 80-89, 91, 92, 9’,- 
102). — In continuation of similar work previously noted (E. S. R., 42, p. 132), 
this report describes variety, cultural, and fertilizer tests with Jute, rice, corn, 
potatoes, sugar cane, tobacco, and miscellaneous field crops conducted at the 
several experimental centers in Bengal. 

[Reports of field crops work in Fiji, 1917 and 19181 , O. H. Knowles 
(Fiji Dept. Aar . Ann . Rpts., 1917, pp. 3, 4 , 5; 1918 , pp. 4, 7, 8).— Results of 
variety tests with yams, cnltural experiments with rice, and field trials of corn, 
sisal, Mauritius and manila hemp, kapok, kawai < Dioscorea acuteata), kava 
(Piper methysiieum) , cassava, and miscellaneous field crops conducted at the 
N&sinu Experimental Station during 1917 and 1918 are reported, in continua- 
tion of similar work previously noted (E. S. It., 40, p. 231). 
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[Report of field crops work at the JPartabgarh and Benares Agricultural 
Stations]* L. C. Sharma ( United Pro vs. Agra and Oudh Agr. Stas. Bust. Circle , 
Rpt. 191!), pp. 2-10. 2-5). — Variety, cultural, rotation, and fertilizer tests with 
rice, sugar cano, wheat, barley, gram, peanuts, and miscellaneous crops are de- 
scribed in continuation of previous work (E. S. It., 40, p. 825) for the year ended 
June 80, 1910. 

Cultural directions for field crops and vegetables* P. J. Wester ( Philip- 
pine Agr . Rev., 13 (1920), Vo. 2, pp. 80-88, pU. 7). — Cultural methods considered 
best in growing field crops and vegetables in the Philippines are described. 
Besides the crops commonly cultivated in the temperate regions, directions are 
presented for the culture of the nmrutong, patanl, seguidilla, and sitao beans, 
and the adlay, anipay, aroro, apalia, batao, borona, cadios, camole, cassava* 
chayote, condol, curuba, gabi, guur, libato, nami, patola, pochay, upland ragi, 
sapang, sembu, sesame, sincama, talmum, tongo, ub), upo, and yautia. 

Handbook of breeding of agricultural plants, C. Fkitwirth kt al. (Hand- 
bach dvr La ndwirtschafl lichen P/lanzcnztichtung. Berlin: Paul Parey, voL 1 , 
5. cd rev., 1920, pp. XVIU+M2. pis. 8. figs. 91; vol. 2, S. cd. t rev., 1918, pp. 
XV 1+262, figs. 50; voL S, 3. cd., rev., 1919, pp. XV1-\~2J,0 , figs. 45; vol. 4, 5. cd., 
rev., 1919 , pp. XV1-V504, figs. 42; vol. 5, 1912, pp. XlX+184, figs. 32).— This 
comprises five volumes, of which the fifth has been previously noted ( E. S. It., 28, 
p. 780), as well as eat her editions of the first four volumes, as follows: 

I, General Principles for the Breeding of Agricultural Plants* (10. S. It., 82, p. 
480) ; II, The Breeding of Corn, Fodder Beets, and Other Boot Crops, Oil Seed 
Plants, and Grasses (E. S. It., 21, p. 543) ; 111, Breeding of Potatoes, Jerusalem 
Artichokes, Flax, Ilemp, Tobacco, Hops, and Leguminous Forage Plants 
including Clovers (K. S. It., 17, p. 1055) ; IV, The Breeding of the Four Principal 
Cereals and Sugar Beets (E. S. It., 21, p 034). 

Trials of exotic cereals in Algeria, L. Duceixucr (Bui. Agr. Algeria, 
Tunisia, Alaroc, 2. scr., 28 (1920), No. 10, pp. 218-229).— Results of tests of 
varieties of wheat, barley, and oats from European and other sources are 
reported. The European varieties exhibited a lesser drought and rust resist- 
ance, u longer period of winter dormancy, slower plant growth, and later 
maturity of grain than native African varieties. 

Oil plants [in Uruguay], it. S. Silvkika ( f Uruguay] Min. Indus. Jnsp. Nao . 
Ganaderia y Agr. Boi. 37 (1920), pp. 21).— The culture aud utilization of pea- 
nuts, sunflowers, sesame, colza, and castor and soy beans ui Uruguay are dis- 
cussed. 

A study of the influence of the root system in promoting hardiness In 

alfalfa, W. South worth (iSct. Agr., 1 (1921), No. 1, pp. 5-9, figs. 6 ). — A r6sum6 
of earlier work on the relation of root development to hardiness in alfalfa is pre- 
sented, together with results of investigations conducted at the Ontario Agri- 
cultural College from 1909 to 1912. The author arranges the different root 
systems of alfalfa plants into three main types : True root system without under- 
ground stems, with single or branched taproot; branched taproot with well- 
defined underground stems; and branched taproot with buds and aerial roots as 
distinguished from underground stems. 

From the observations and investigations it is considered that the capacity 
of alfalfa to withstand severe winter conditions depends very largely on its 
root system, plants possessing a branched root system withstanding winter 
heaving much belter than those having only single taproots of whatever length. 
Those plants with the power to produce rooting underground steins have the 
ability to renovate themselves, and after the death of the main rootstock, can 
maintain a separate existence. Alfalfa plants spreading by means at root 



36 


EXPERIMENT STATION RECORD- 


tYoi. in 


proliferation possess a form of vegetative multiplication which promises to give 
the plant greater powers of cold residence and of recuperation from injury than 
is possessed by even true rhizomes. This faculty may render possible the 
growth of good crops under adverse climatic conditions where the culture of 
common alfalfa would he quite impracticable. 

First generation crosses between two alfalfa species, L. Tt. W a lotion 
(Jour, Amer. $oc. Apron., 12 (1920), No. 4, pp. 183-1%$, figs 4)~ This contribu- 
tion from the North Dakota Experiment Station compares the amounts of 
growth made and winter injury sustained by F, hybrids between common alfalfa 
(Mcdicago sativa) and yellowdlowored alfalfa ( M . falcata) with the growth 
made and injury sustained by the parent forms. Studies of cross-fertilization 
occurring between these species have been noted heretofore (E S. It., 42, p. 32). 

The hybrids showed a much greater weight per plant than either M. saliva 
or M. falcata plants grown under like conditions. The increase in weight was 
47,5 per cent. The absolute variability of the hybrids was much greater than 
that of the parents Data on length of stems of the hybrid and the nonhybrid 
plants did not show significant differences, and the increased weight per plant 
was considered probably due to the increased number of stems per plant. 
Although winter injury was comparatively slight, plants of If. falcata showed 
significantly less killing than the other groups. 

On the evolution of the corn ear, N T». Mknwoi.a (Philippine Apr, Rev., 
IS (1920), No. 2, pp. 112-1V/, pis. D* — The author presents and divides illus- 
trations showing several stages in the transition between the ear and tassel of 
Corn in support of the theory of Montgomery (E S It , 17, p 7 f»7 ) that the ear 
of com originated directly from the central spike of some tassel like stnuture 
similar to the corn tassel 

The inequality of reciprocal corn crosses, F D Tircnry (Joitr Amer. Soc, 
A grow . 12 (1920), No. 6-7. pp. 185-196, fa/. />.* In this contribution from the 
U. H. Department of Agriculture, the yields of tlnee pans of reciprocal crosses 
between Boone County While, Fraley Yellow Dent, and TT. S Selection No. 120 
are compared, ims-pialdy being shown in each pair of crosses The author 
observes that a difference in Ihe food materials furnished the young plants by 
the several maternal parents and a difference in germinal reactions with diverse 
cytoplasms have been suggested as possible causes of such inequalities, and 
states that the unequal transmission from Fraley Yellow Dent as a stamlnate 
and as a pistillate parent show’s that some t>po of sex-linked inheritance must 
at least be considered as a possible cause of inequality between reciprocal com 
crosses. 

Reproducing power of well-filled v. poorly-fUIcri ears of maize, O. P. 
Hartuky and II. S Bahrison (Amer. Nat., 55 (1921), No. 68 7, pp. 184-187, fig. 
1) — Tests to determine the effects on the progeny, particularly on productivity, 
when a stalk of corn is caused to produce comparatively few kernels instead of 
a normal-sized, well-tilled ear are described Pollination in three different 
varieties was so controlled as to produce some ears with a few large rounded 
kernels scattered over the cob, and other ears the butt ends of which were fairly 
well filled about one-fourth the cob length. Seeds from these lots were com- 
pared with those from typical well-filled seed ears matured unmolested In the 
same rows from similar stalks grown under like conditions 

No differences in growth, height of stalk, or time of silking, tasseling, and 
maturing were noted among the three lots. With all three varieties the well- 
filled seed ears produced the highest yields, the increase ranging from 2.2 to 
3.9 bn. per acre over the next highest lot In 25 comparisons between ihe two 
lots, the normal seed outylelded the seed from the ears with scattered kernels, 
its nearest competitor, 1U times, with one tie; and it outylelded the seed from 
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the ears fairly well filled at the butt ends 20 times, with two ties. The ears 
harvested from each of the three lots of seed were equally well filled and of the 
same general appearance. These results are held to warrant the conclusions 
that ears poorly filled by reason of withheld pollination will not transmit this 
character to their progeny, and can be expected to supply seed almost as produc- 
tive, if not equally so, as that supplied by ears completely pollinated. 

Corn at Holly Springs Branch Experiment Station, O. T. Auks (i/fwis- 
sippi Bta. Bui. 189 (1920), pp. 8 ). — Results of variety trials and fertilizer tests 
with corn on the brown loam soils are reported, together with information on 
methods of preparation and cultural practices considered best for grain and 
silage production on these soils. 

Maximum acre yields in 1920 were made by Tennessee Red Cob with Oil bn. 
and Paymaster (ITarpeth) 01.6 bu., while in 1919, two prolilic varieties, Co ekes 
with 80.4 bu. and Mosby (Woodruff) with 71.2 bu., were leaders Yields for 
40 varieties of corn, grown during different periods from 1912 to 1920, are 
tabulated. 

In fertilizer tests in 1917, the highest yield, 25.8 bu., was secured from an 
application of 200 lbs. of acid phosphate and 2(K) lbs. of cottonseed meal, as 
compared with 15.4 bu. from the adjacent unfertilized check. In 1919 tests, 
100 lbs of sodium nitrate per acre after the first working gave a maximum of 
48.2 bu , as compared with .58.1 bu. from the adjacent chi ck. The plat re- 
ceiving 250 lbs of cottonseed meal at planting returned 47.3 bu , while corn 
sown in 6 ft. rows with -velvet beans between made 86.7 bu 

Microscopic diagnosis of the cotton species. It. IIat.ter (Mikmsknpteche 
IHnpnmUk dvr IUnunii ollarien. VV ittenbery; A . %wm*< n t 1919, pp. 52, pin. 8 ). — 
Efforts to identity the Individual species of cotton in raw fiber and unfinished 
yarn and textiles are described. The author presents a classification of the 
species and varieties pertaining to the genus Hoagy plum, and differentiates the 
individual spoHos by peculiarities of the leaves, brads, and seed. The method 
of procedure and preparation of material are outlined, and observations on each 
species are set forth in detail. Microphot ographs of the upper and lowin' leaf 
surfaces and palisade colls of the seed coats of the principal sptsues and 
varieties studied are included. 

Cotton fertilization experiments, 1920, F. H. Smith and T. S. Buie 
(Oeoigw St a. liul 1S7 {1920), pp. 27-38, fig /). — Continuing previous work 
(E. S. R.. 43, p. 186), this describes comparisons of four types of raw phos- 
phates as phosphorus sources for cotton crops on a very fertile soil, second 
year In cotton; n similar soil sown in peas the previous year; a fairly good 
soil in alfalfa a number of years previously; and a medium fertile soil, second 
year in cotton. 

No one form of phosphate showed superiority over the others, and no ad- 
vantage accrued from grinding mineral phosphates to extreme fineness. Ground 
natural phosphate gave indications that it may furnish phosphorus to the cot- 
ton plant during the first season of application aud apparently continue to 
supply phosphorus to the crop the following year. When applied two successive 
years, natural phosphates produced yields comparing favorably with those from 
acid phosphate. Natural phosphate treated In a compost heap made better 
cotton yields than when used untreated. Plats top-dressed with various forms 
of phosphates gave 26 per cent Increase over plats not top dressed, with acid 
phosphate producing the greatest gains of the forms used. 

Except when mineral phosphates were used with a 0:8:3 fertilizer, cotton 
yields on a neutral soil were not increa sed by the addition of 2,000 lbs. of 
ground limestone. With other fertilizing practices limestone treatment de- 
pressed the production of cotton. 
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Potash additions arc not considered essential to cotton production on heavy 
clay soils of the Piedmont type, as the highest yields of cotton were obtained 
from 600-lb. applications of 8:3:0 and 8:3:2 fertilizers. Medium clay soil 
required potash, but the use of higher potash content than that supplied in the 
8:3:3 formula was not shown to be advantageous. In the case of the sandy 
soil, the heaviest application of potash, 8:3:9, gave the best returns, the yields 
increasing with the amount of potash supplied. 

Average yields on a fertile soil for a 5-year period show that the rate of in- 
crease in cotton production was greatest for the first 200-lb. application. With 
the application of complete fertilizers the rate of increase in yield remained 
constant for addition** heavier than 400 lbs. per acre. 

[Cotton foliage resists sprays and dust mixtures], H, P. Stuckey 
(Georgia Sta. Hpt . 1920, p. 7 ). — The use of a large number of spray compounds 
against the boll weevil on cotton in the active stage of growth showed that 
cotton fob age possesses a remarkable resistance to sprays and dust mixtures. 
It is said that almost any standard summer strength spray can be used on cotton 
with safety. 

Cotton varieties, T. S. Buie ( Georgia Sta. Bui. ISC (1920), pp. 16-22 ). — In 
further tests ( E. S. It., 41, p. 32; 43, p. 136), College No. 1 and Texas Burr gave 
the highest amount of seed cotton picked to October 1, and these varieties, 
together with Piedmont Cleveland, Scott Cleveland, Ezy Muny, and Cook 1214, 
produced the highest total yields of 25 varieties. Considerable variation was 
noted in Cle\ eland, the several strains occupying positions from the second to 
twenty-fourth m the list The yields of long staple varieties were near or 
below the average. 

In Uie period 1917-1920 four strains of Cleveland, Ceorgia Station, Stein- 
hcimer, Piedmont, and Scoff, led with average acre yields of 2.018, 1.942, 1,931, 
and 1,900 lbs. of seed cotton, respectively. In a comparison of the average 
yields of 1919 and 1920 two jears after boll weevil Infestation, with those of 
1917 and 1918, two years before boll weevil infestation. Piedmont Cleveland 
remained outstanding with 93 9 per cent of the prt*- weevil yield The average 
yield of three Cleveland strains under boll weevil conditions was greater than 
any other variety except King, where the percentage was slightly higher, but 
the yield considerably less. 

Brief notes on wilt-resistant and long staple varieties are included, together 
with suggestions for cotton culture under boll weevil conditions. 

[Breeding of wilt-resistant varieties of cotton in Alabama], IT. B, Tis- 
dale (Alabama Col . sta. Citv. 44 (1921), pp. 16, 17 ). — 'Leading wilt-resistant 
varieties of cotton, as determined by tests on wilt-infected land in Alabama, 
include Cook No. 3<»7 6, Tri-Cook, Toole. Lewis No. 63, and Hybrid No, 189. 
It appeared that by planting cotton rather thickly on wilt-infected soil and 
thinning later than usual, the weaker plants die before thinning, thus giving 
ultimately better stands of cotton than obtained by the usual methods. 

Comparative spinning tests of Meade and Sea Island cottons, W. R. 
Meadows and W. G. Blatr (U. N. Dept. Agr. Bui . 946 (1921), pp . 5). — Compara- 
tive spinning tests of Meade (K. »S. R., 40, p. 237) and Sea Jslaud cottons grown 
during the seasons of 1916-17. 1918-19. and 1919-20 are reported. Grades for 
1916-17 and 1918 -19 tests were practically equal, while those of 1919-20 were 
represented by a mixture of Meade grading No. 2\ grown on sandy soil, another 
mixture of Meade grading No. 3 from clay soil, and a mixture of Bea Island 
grading No. 1$. The staple was If in. for all three seasons, excepting that of 
the Meade from clay soil which pulled lA in. 

The averages of the results of the three seasons’ tests showed that on the 
pickers, Meade was 0.82 per cent more wasty than Sea Island; on the cards, 
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1.4 per cent; and on the combers, 1,94 per cent; making a total of 8.5 per cent. 

Comparisons of the breaking strength of Meade and Sea Island yarns for the 
three seasons revealed a difference of 17.2 lbs. in favor of Sea Island for the 
23’s yarn and 1.68 lbs. for 100’s yarn, 

Manila hemp, S. G. Williams (Sc 4. Amer. Mo 8 (1921), No, 2, pp. 255- 
257 , figs. 8), — Primitive methods of obtaining fiber from the wild banana plant 
(abaca) in the Philippines are described and illustrated. 

Report of potato investigations, C. F. Clark (Colorado St a. Bui. 261 
( 1921 t pp , 84, figs. 6). — This is a progress report of potato investigations, in- 
cluding variety trials, seed sources, marketability, running-out, storage and 
greening studies, and size of seed and irrigation tests. The work was conducted 
by the V. S. Department of Agriculture at the Colorado Potato Experiment 
Station at Greeley, in cooperation with the commissioners of Weld County and 
the station. 

Pearl and Rural New Yorker gave the most satisfactory results In variety 
tests. While Rural New Yorker gave lower yields than Pearl, It produced much 
smoother tubers and less culls. Green Mountain, Peachhlow, and Russet Bur- 
bank have given good yields, but they possess various faults unsuiting them 
to the conditions in the Greeley district. Of the early varieties tested, Early 
Ohio jlelded considerably less than Irish Cobbler and Charles Downing. Irish 
Cobbler was not apparently suited to the local conditions as the vines showed 
lack of vigor and the tubers were elongated with wry deep eyes. 

In four-year tests with Pearl seed the best yields were made by Colorado 
dry-land seed, followed by Wisconsin and Colorado irrigated seed in the order 
mimed. The best yields of Rural New Yorker were obtained from Wisconsin 
stock, with New York seed following closely. Studies of the relative yields of 
all varieties in the experiment showed the relatively high quality of Colorado 
dry-land and Wisconsin seed. 

The average storage losses during the years 1915, 1916, ami 1918 were 7, 7.8, 
and 7.6 per cent, respectively, but in 1917 damage from frost injury was held to 
be the cause of the greater average loss, 9,1 per cent. It is held that the wide 
variation in losses from different varieties in the given season does not indicate 
that the extent of the loss inay be a varietal characteristic, although losses may 
he associated with certain relations of the variety to conditions. Of 24,480 
lbs. of tubers removed from the field and stored in sacks, 918 ibs., or 3.0 per cent, 
was dirt, the weight of which constituted about one-half the total shrinkage. 
Where Rural New Yorker potatoes were stored clean in barrels in a cellar at 
40° F. from November 30 to April 3, a loss of only J.t per cent was recorded. 

In percentage of marketability, Russet Rural, Rural New Yorker, and Green 
Mountain, with 96.9, 90.7, and 92.2 per cent, respectively, were the leading 
varieties, while Russet Burbank, with 72.2 per cent, was the lowest. 

Rural New Yorker appeared to be very nearly immune to diseases respon- 
sible for one form of degeneracy. Excepting new seed, Pearl and Peachblow 
were badly affected with mosaic disease, which increased in Intensity with the 
length of time that the seed stock was grown at the station, accompanied by a 
gradual diminution of yield. In comparative tests, pear-shaped tubers ‘of the 
Rural New Yorker variety, characteristic of a certain form of degeneracy, 
produced a crop equal in quantity and quality to that produced by the good 
type of seed tubers, indicating that all pear-shaped tubers are not run out. 

Seed spring greened produced somewhat larger returns than ungreened seed in 
three years’ experiments, while fall greened seed gave yields lower than seed not 
greened, 

52473° — 21 1 



40 


EXPERIMENT STATION RECORD. 


{Vo!. 45 


In time of irrigation tests, early irrigation gave the largest yields in ail 
cases ; omission of one application resulted in yields significantly less than the 
standard check, and large decreases followed the withholding of water until 
late in the season. Early irrigation resulted in the largest percentage of mar* 
ketable tubers. 

Results of size-of-seed experiments, 1915-1918, showed whole seed to con- 
sistently produce better stands, larger total yields, and generally more market- 
able tubers than cut seed. It also produced a greater number of tubers per bill, 
which, however, generally averaged smaller In size than those grown from cut 
seed. Where the seed was subjected to unfavorable conditions during the 
period of germination a direct relation between the size of seed piece and yield 
appeared, blit this relation was riot apparent when conditions were favorable; 
in fact, deducting from marketable tubers the amount of seed used, the larger 
sizes were found to be less economical. The results indicate that while the 
best size may vary with conditions, it should equal or exceed 2 oz. in weight. 

First annual report of the Nebraska Potato Improvement Association 
(A 7 ebr . Potato Impr. Assoc, Ann. Rpt., 1 (1919), pp. 160, ftps. M).— This reports 
the first annual meeting of the association, held at Rushville in November, 
1919, and outlines the activities of the association during 1919. Resides the 
text of the Nebraska potato grading law, the following papers presented at the 
meeting are included: Soil Moisture Conservation in Dry Land Soils, by L. L. 
Zook (pp 25 to) ; The Colorado Potato Beetle and Its Control, by M. H. Swenk 
(pp. 49-57) ; The Work of the Colorado Potato Experiment Station, by W. C. 
Kdmnmlson ( pp. 57 do) ; Potato Disease Control in Minnesota, by A. G Tolaas 
(pp. 78-78) ; Control of Dry Rot and Fusarium Wilt of Potatoes, by K. M. Wil- 
cox (pp. 79-83); The Seed Potato Industry as Related to Western Nebraska 
(pp. 85-99), and Potato Experimental and Extension Work of the University of 
Nebraska (pp. 138-143), both by II. <>. Werner; The V. S. Bureau of Market* 
and Its Relation to the Potato Industry, by W. A. Sherman (pp 99-105) ; Trade 
Channels for Nebraska Potatoes, hy C II Hoard (pp. 108-118) ; and Why Does 
the Government Estimate the Potato Crop? by A. E Anderson (pp 118-122) 

Relation of flowering time and the position of flowers on the panicle 
branch to the kernel weight of rice, Y. Y \maouchj (Her. Ohara Inst . La mite. 
Porsche i (1919). A o. J h pp. 1,51-511. ftps $5 ) -Studies of the relation of the 
flowering time and the position of the flowers on the panicle branch to the 
kernel weight of rice arc described The material us**d in the experiment In- 
cluded typical panicles of the Shiuriki, Onmchi, Karasu-Mochl, Ivazusa Kohore, 
and Shima-Nishiki varieties. 

In order to clarify the process of study, the division of the flowering sequence 
of a panicle into the flowering succession of the panicle brandies and the 
flowering succession within the individual branch is suggested. The flowering 
sequence of the panicle branches proceeds regularly from above downward, 
while within the ind wdiial brandies the flowers generally follow the succes- 
sion : 1, 7, 6, 5, 4. 8, 3, 11, 2, 15, etc. 

Concerning the relation between the actual flowering days and the kernel 
weight, the heaviest kernel in the whole panicle, as well as within the single 
branch, did not usually develop in the first blooming flower, but in one of the 
flowers blooming on the second, third, or later days. In general, the earlier 
the flower blooirmd the header the grain within developed. The agreement be- 
tween these qualities was not so large as expected, as the correlation between 
the observed flowering time and the weight of the plumed or naked kernel was 
negative and slight The glume weight, on the contrary, was correlated 
strongly with the flowering time. 
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The heaviest glumed or naked kernel, within the panicle branch as well as 
within the whole panicle, was found usually on the third, fourth, or fifth posi- 
tion on a branch. The heaviest glume, however, was found on the first, fifth, 
or sixth position. The highest average weight of both glumed and naked ker- 
nels on a given position on a branch was situated likewise at the fourth, fifth, 
and sixth positions. However, the highest average weight of glume on a given 
position was situated, like the heaviest glume, at the first or fifth anti sixth 
positions. 

The sequence of the average weight of a panicle on a given position on a 
branch usually ran parallel with the average flowering sequence of a panicle 
branch, and the curves of both agreed better than in the case of the relation 
between the actual flowering time and the corresponding kernel weight Con- 
trary to this, most of the curve's of the sequence of the average kernel weight 
of the whole branches and of the flowering sequence for the whole branches 
did not run parallel. The average kernel weight was usually larger on the 
lower branches. 

The negative correlation between position ami kernel weight was generally 
larger than that between the actual flowering time on a whole panicle and the 
kernel weight corresponding to this flowering time. This was especially the 
case with glume weight. A moderate positive correlation between the glume 
weight and the weight of the naked kernel was observed. 

Temporary roots of the sorghums, ,T. R. Silolinglr (Jour, irnrr. Roc. 
Apron., 12 (1920), So. pp t\3 1 Under conditions in which Kanred wheat 
and Mexican June corn produced averages of A. 77 and 4 42 temporary roots (in- 
cluding the radicle) per plant, sorghums of the milo-durra, kafir, kaoliang, and 
broom-corn groups had but one temporary root, the radicle. In the sorghums, 
the first node develops shortly after germination, and from this node the first 
permanent roots grow. 

The culture of sorghums for forage fin Uruguay], ,T Prio y Nattino 
( l Vrvffiiny) Mm. Indus, Imp . Nac. (Janudetta y Ayr. Boh 39 {1920), pp. 82, 
pi /, figs. 19; also to ( tufmay Her Min . Indus., 8 {1920), A o. 54, pp. 219-255, 
pi. 1 , ftps, 19) — Information is presented dealing with the culture, adaptation, 
feeding, and ensiling of forage sorghums in Uruguay. Considerable agronomic 
data and analyses of tank kafir, milo, amber sorghum, dwarf broom corn, Sudan 
grass, and other sorghums are tabulated. The author treats the hydrocy auic 
acid factor at length, and includes detailed notes regarding the influence of 
growth periods and meteorological conditions on the presence of this poison. A 
practical method of determining the amount of hydrocyanic acid in sorghums 
by the use of Cuignard’s paper is outlined, together with a chromatic scale of 
the distinct reactions of hydrocyanic acid when occurring in different intensities. 

[Experimental work with sugar cane in Queensland], 11. T. Eastkriiy 
([Q ueeiwtotttfJ Bur . Sugar L.vpl Stas. Ann . Rpt., 19 (1919), pp. 37; 20 (1920), 
pp. 40 ). — Continuing work noted heretofore ( K S. R. t 40. p 624). these reports 
review the progress of the cane-sugar industry in Queensland m 11)10 and 1920, 
present tabulated field and analytical data on new and introduced varieties, ami 
report the result of cultural and fertilizer tests conducted at the sugar experi- 
mental stations at Maekay, South Johnstone, and Rundaberg. Tops, middles, and 
middles and bottoms of Bad i la cane planted for seed at Bundal>erg gave total 
acre yields of 78.63, 57.23, and 56.68 tons of cane, respectively, from three crops. 

Java sugar cane culture, past and present, G. E G. Yonstietz (La. Planter, 
66 (1921), No. 10, pp. 158, 159). — A brief historical and economic survey of the 
development of the sugar industry in Java, together with datu on the cost of 
production. 
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Sweet potato culture in Missouri, J. T. Rosa, jr. (Missouri Sta, Circ . 103 
(1921), pp. 12 , /fpa. d).~— A general d^cussion of practices considered essential 
to the successful production of sweet potatoes in Missouri. 

Results obtained from an extensive test of various commercial fertilizers at 
Columbia in 3920 did not suggest a special need for commercial fertilizers by 
sweet potatoes when grown on land of fair fertility in Missouri. In variety tests 
conducted at Columbia, S trass burg, Red Bermuda, and Southern Queen led, 
with respective acre yields of 540 7, 489.9, and 401.2 bu , with No. 1 potatoes 
averaging in weight 16.6, 13 0. and 13.3 oz. f respectively. An outstanding result 
of this test was the relatively low yield of varieties of the Jersey type, and 
the high percentage of No. 2 or “seed-size” roots in these varieties. 

The cost of producing tobacco in Kentucky, VV. I>. Nicholas and F. W. 
Peck (Kentucky Sta. But. 229 (1920), pp. 133-190, figs. 12).— A preliminary 
report of studies of the cost of producing tobacco In Kentucky is presented. 
The work was in cooperation with the XT. S. Department of Agriculture and was 
conducted on 81 farms in the Burley district, covering 625.5 acres of tobacco, 
and on 70 farms in the dark tobacco district growing 679 acres. The agricul- 
tural and environmental conditions prevalent in the districts are described, 
and the results of the studies are tabulated and discussed. 

In the Burley district the tobacco acreage per farm ranged from 1.2 to 86.6 
acres, averaging 7.7 acres. Yields per acre ranged from 278 to 2,221 lbs., with 
an average of 1,141 IDs On the forms studied the total cost per acre, includ- 
ing land rent, ranged from $16366 to $403.18, averaging $289 10. Over one- 
half of the acreage was produced at between $200 and $800 per acre 'The cost 
per i>oumI varied from 35 to 81 cts., averaging about 26 ets., and with 90 per 
cent -grown at 31 cts. or less. Of the total costs in this district, man labor 
constituted 42 per cent, land rent 34.3 per cent, barns and sticks 9 6 [ter cent, 
horse labor 6.7 per cent, insurance 4 per cent, and machinery and miscel- 
laneous costs amounted to 2.9 per cent. 

In the daik tobacco area the tobacco acreage per farm averaged 9,7 acres, 
with the largest 42 and the smallest 2.5 acres. The highest yield per acre was 
1,876 lbs., the lowest 304 lbs, and the average 825 lbs The total cost per acre 
ranged from $100.03 to $308.19, averaging $141,76. Over one-half of the acreage 
was grown at a cost of $125 to $150 acre. In this area the cost per pound 
varied from 9 to 38 cts, with an average of 17.2 cts. Over 90 per cent of the 
tobacco was produced at 23 cts per pound or less. In Ibis area man labor made 
up 49.4 per cent of the total cost, land rent 7.8 per cent, horse labor 12.6 per 
cent, barns and sticks 7.1 per cent, insurance 4.4 per cent, and other Items 8.7 
per cent. 

In both districts when land rent was excluded as a charge, man and horse 
labor amounted to approximately 75 per cent and the other items 25 Tier cent 
of the total cost. In each district the combined operation of stripping and 
marketing was the principal labor item, with cutting and housing second In the 
Burley district, and topping, worming, and suckering second in the dark to- 
bacco district. 

Wheat varieties of the Sahara, L. Ducellieb (Len Bits du Sahara. Algiers: 
Govt., 1920, pp. 56, figs. 14; also in Bui. Agr. Algtne, Tunisic, Maroc, 2. ser., 26 
(1920), Nos. 6, pp. 91-109, figs. 3; 7, pp. 131-1 ',6, figs. 6; 8 , pp. 161-110, figs. 2; 
9, pp. 185-196, figs. 2 ). — The varieties of wheat grown in various regions of the 
Sahara desert are described and classified, and practices employed in their 
culture outlined. The future of wheat production in the Sahara desert region 
is discussed In some detail. 

Varieties of wheat tested in New South Wales, J. T. Ruidham: (Agr. Gant, 
N, S. M ales , 32 (1921 ), No. I, pp. 10-19 ). — Tabulated information regarding 
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249 varieties of wheat from different parts of the world tested by the Depart- 
ment of Agriculture of Now South Walds is presented. The data include the 
season, use, class, origin, districts for which suitable, distinguishing characters, 
good points, and defects of each variety. 

Colorado weed seeds, G. E. Ego into n ( Colorado Sta. Bui. 200 (1021), pp. 
Of, figs. ldlf).-- Descriptions and accurate enlarged illustrations <>t seeds o# ft 
large number of weeds arranged by families are presented, together with a de- 
scriptive key for the 1 dent ideation of seeds of the principal families of weeds. 
The occurrence of weed seeds in commercial seed is discussed, and the structure 
of typical seeds is illustrated and described in detail. 

Pawn pennywort, a new weed, A. A. Hansen (V, 8. l><pt. Agr Dept. Circ . 
105 (1021), pp. 6\ figs. $). — Lawn pennywort (Ifpdrocotpfe rotuniltfulia ), intro- 
duced from southern Asia as an ornamental, is considered to be a weed particu- 
larly undesirable on golf greens and lawns. The plant and its habits of growth 
and distribution are described and eradication methods indicated. lugging and 
burning or otherwise destroying the plants and reseeding the lawn after fallow- 
ing 1 or tit least two weeks is considered the most efficacious method of eradi- 
cating the weed. Experiments to eradicate this weed by spraying with solu- 
tions of common salt, arsenic, iron sulphate, and gasoline were without success. 

HORTICULTURE. 

Black’s gardening dictionary, edited by K. T Er.r.xs (London ‘ A. <1 C. 
Black, Ltd,, 1021 ' pp YVI-\~ 123S, figs. £2). — A compilation of practical horticul- 
tural information prepared for the use of modem English amateur and profes- 
sional gardeners The alphabetically arranged subject matter is treated in 
simple popular st>le and includes numerous contributions from prominent gar- 
deners and specialists. A garden work calendar Is Included. 

(ftepoit of horticultural investigations in Guam}, G. Briggs (Guam 8ta, 
Bpt 1010 ' pp 3S ' t '/, fi g. 1) -The horticultural activities for 1911) were 
hugely of a reconstructive nature, due to tile devastation caused by a typhoon, 
July (>, 1919. Tlte plant and propagating houses were completely destroyed and 
many trees uprooted or otherwise badly damaged. Very little fruit of any kind 
was produced during the season, though papayas, bananas, pineapples, avocados, 
and mangoes yielded small crops. A small citrus orchard, consisting of oranges, 
lemons, limes, and tangerines, was established during the >our. The rose apple 
i Dut/cniu jambosa), introduced in 1910 iroiu the Philippines, produced a good 
crop of trmt. A list of fiuit trees and plaids growing at the station is Included. 

The Cristobal tomato, developed at the station, umtinues to improve with 
selection and is considered very promising. A Hawaiian hybrid tomato, intro- 
duced during the >ear, is also of promise. In a variety test, the above tomatoes 
greatly out) lehied other better known kinds. 

Experiments with coconuts indicated that clean tillage without fertilizers 
resulted in a better growth than no tillage and fertilizer. Different methods of 
copra making wore also tested, green nuts allowing a shrinkage as high as 72.03 
Dr rent after 11 days’ drying, while with ripe nuts it was as low as 26.20 per 
cent. The best copra was made from nuts that had Just sprouted, but fully 
matured, and well-cured nuts which had fallen to the ground were a close 
second in yield and gave the best grade of product. Copra cut out of the shell 
when the nuts w r ere first opened was sniierior to that allowed to renin in in 
the half shell until loosened by shrinkage. Nuts dried on a bamboo frame 
raised from the ground about, 2 ft. gave a slightly better quality of copra than 
those left on a mat on the ground. 
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[Report on horticultural investigations in Illinois] (Illinois Sta. Rpt. 
1920, pp. 20-22), — In a soil treatment experiment in an apple orchard at Neoga, 
the plats receiving leguminous cover crop and complete chemical fertilizer 
ranked highest in production and size of tree. First-year results in a 3-year 
experiment in methods of planting orchard trees, at ITrbana, indicate that 
moderately pruned trees bear more new growth than severely pruned ones. 
Fertilization of the roots killed all tree* receiving this treatment. Studies 
with Lima beans indicate that seed inoculation may be an important factor 
In increasing yield. 

The control of garden insect and fungus pests, V. Vkrmorkl and K. Dan- 
tony (La Defense de No s Jar dirts oo litre Its Jnsertes et lot Parasites, Ville - 
tranche- Montpellier: Prog. Agr. et Vitic. [ 1921], pp . 282, pis. 12, figs, 61). — 
A practical treatise, presenting information relative to Ihe more important 
Injurious insects and fungus diseases of fruit and vegetable plants and means 
for their control. Insecticidal and fungicidal formulas are given, and a spray 
calendar is included. Twelve colored plates. 10 of insects and 2 of fungi, are 
appended. 

Plant inspection in Missouri, K. <- Sullivan (Missouri Sta. Cirr. J01 
(1920), pp. 16, figs. 5). — A review of the activities of the Plant Inspection 
Service of Missouri from its inception in 1013 through 1020 

In 1920 approximately UK) plant nurseries were inspected, a careful but fruit- 
less search was conducted for the European corn borer, and sweet potatoes and 
sweet potato slips leaving Missouri were inspected. A note is made of certain 
menacing insects and diseases not yet present in the State. 

Seed growing on eastern Long Island, L. Allen (Conn. Veg. (powers' 
Assoc. -Rpt., 1919 , pp. 5-12 , figs 2).— A popular discussion of the author's meth- 
ods of growing seed of cabbage, kale, Brussels sprouts, and spinach, 

Poniological progress in New Brunswick, A. (1. Turney (Set. Agr., 1 
(1921), No. Jf, pp. 115-171) — The development of fruit growing in the Province 
of New Brunswick is discussed, and the origin of Sharp’s New Brunswick, Wood- 
stock liloom, Munro Sweet No. 1, Walden, and Crimson Beauty apples is noted. 

Reports of the Fruit Experiment Station, Shillong, for the nine months 
ending March 31, 1919, and the year ending March 31, 1920, C, H. 
Holder (Assam Dept. Agr. Rrpts. Rpts 1919, pp 45- 7.1; 1920 , pp. 46-15 ). — 
Records arc given of the varieties of orchard and small fruits on trial at the 
station, with brief notes on their behavior during the periods. Several well- 
known American varieties are included; the majority, however, are of European 
origin. 

Reports of the director of fruit culture, A. II. Benson (Queensland Dept, 
Agr. and Stock , Ann. Rpts., 1918-19 , pp. 50-51,. pis. 8; 1919-20 , pp. 41-53 , pi 1 ). — 
Notes are given on bananas, plneapp cs, citrus fruits, custard apples, mangoes, 
grapes, deciduous fruits and vegetables. Tables showing the exports and im- 
ports of horticultural products for the respective years are Included, 

How to prune small fruits, J. G. Moore (Wis. Agr. Col. Rxt. Vivo. 134 
(1921), pp. 8, figs. 8), — Popular instructions are given for pruning the grape, 
raspberry, blackberry, currant, and gooseberry. 

Spring spraying program for 1921, A. Frank ( Washington Sta., West Wash, 
Sta. Mo. ttul., S (1921), No. 12, pp. 182-186).-- A spraying program is outlined 
for apples and pears. The more common disease and insect pests of the apple, 
pear, peach, pluiu, and cherry are considered separately and s]*»eifle remedies 
for each given. 

Spraying and dusting, 0. E. Sanders ( Marit . Farmer and Coop , Dairyman , 
26 (1921), No. 11, pp. 291,, 295, S14 f 815 ).— In this address, presented before the 
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Nova Scotia Fruit Growers’ Association, at Windsor, N. S., the present status 
of dusting in apple orchards is discussed. The history and development of the 
more common spray materials for apples are reviewed. 

Experiments with various dust mixtures in an orchard at Berwick, N. S.. 
In 1920, indicate that copper arsenic dust, in the proportion of 4 per cent 
metallic copi>er and 1.25 per cent metallic arsenic, is superior to the sulphur 
lead arsenate mixture, both in disease and insect control. Copper arsenic dusted 
trees yielded 57.5 per cent No. 1 fruit, sulphur lead arsenate H4 per cent, check 
39.2 t>er cent. Time of application experiments showed invariably that early 
morning dusting is preferable, particularly for scab control. The mixture of 
lead arsenate and sulphur proved more effective than straight sulphur in 
disease control. 

A dust calendar is included. 

Arsenical and mixed sprays for fruits, P. Marchai. (Min, Agr. [France], 
ytnw. Heir. Epiphyties, $ ( 1918 ), pp. 242-280). — A compilation of information on 
the spraying of fruit trees with arsenicals, singly or in combination with other 
materials The subject is treated under four general headings, (1) the treat- 
ment of fruit trees in America, (2) the treatment of fruit trees in France, (3) 
the relation of arsenical treatments to health, and (4) experiences of 1917. 
A fairly complete bibliography is included. 

Studies on the Amygdalaoeae and pome fruits of cold portions of Tndo- 
China and South China, A. Chkvaitkk (Compt. Rend Acad Set [Paris], t70 
( 1920 ) , A'o. 19, pp 1121-1129) -This includes an account of the peach, almond, 
pruue, apricot, cherry, apple, and pear as cultivated in high portions of Asia. 

Quince ( \gr. Join. Egypt, 9 (1919), pp 129, ISO, pi. 1 ) — A varietal study of 
quinces at Giza, Cairo, indicated the value of Rea Mammoth. 

Horticulture, .1. F. Droout (Alabama C ol Sta C ire ) > (1921). pp 8, .9). — 
The value of nitrate of soda as a factor In increasing the yield of Satsuma 
orange tr<os and in restoring a freeze injured orange orchard to a productive 
condition is noted 

Growing annual flowering plants, I, C Corhbtt and F. L Mcxford (U. 8. 
Dept Agr . Farmer*' Hal 1111 (1921). pp. 88, juts contribution from the 

Bureau of Plant Industry containing popular information on Hie use, propaga- 
tion and cull nre of annual flowering plants. The plants arc grouped according 
to height at maturity A list of plants suitable for special environmental con- 
ditions, and a table showing the principal characteristics of many annual plants, 
are included. 

Wild flowers of New York, H. TX IIopsk ( V V. Slate Cnii\ , Stale Mus. 
Mem 15 (1918), pts 1, pp, 185, pis, 1$S, figs. 11$; 2, pp. 180-862, pis, 121, figs. 
10).-- A two-part memoir devoted to the wild flowers of Now York State. The 
text is made up of simple botanical descriptions, accompanied by several hun- 
dred remarkable color illustrations of many of the specie;- Indexes to illus- 
trations und subject matter are included in the second volume. 

FORESTRY. 

Conifers and their characteristics, O. Ooitm vs-TRwfrs (London: John Mur - 
rag, 1920, pp. MI1+8S8, pin . 4, figs . 5). — A popular treatise on the coniferous 
family. In which the trees are arranged according to botanical classification 
and the distinguishing characteristics of each species are pointed out. Many 
observations of an historical and literary nature are included. A series of 
identifying tables, containing brief Umbilical desciiptions of the many species, 
is appended. 
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The morphology of wood in relation to brashness, C. C. Forsaith (Jour. 
Forestry, 19 (1921), No. 8, pp. 281-249, pis. 2). — A contribution from the New 
York State College of Forestry, Syracuse University, relating to the causes of 
brashness (brittleness) in the woods of bald cypress, tulip poplar, and white 
ash. Determinations of specific gravity, percentages of ray tissue and summer 
wood, and microscopic measurements of the tracheids of strong and brash 
wood of the three species are presented in tabular form. 

“Brashness is increased by a decrease in the amount of summer wood, by a 
decrease in the thickness of the traclieid or fiber wall, by a decrease in the 
volume of the fibers, by an Increase in the volume of the wood rays and storage 
parenchyma, and by an increase in the number and size of the bordered pits. 
In the conifers the proportion of tliick-walled summer traebeid and thin-walled 
spring tracheids determines strength or weakness except as this may be 
influenced by the rays, resin canals, and storage parenchyma. In the diffuse- 
porous woods the percentage of fibers, the thickness of their walls, and the 
volume of the ra>s and vessels hear a like relation to resistance. In the ring- 
porous woods there is added a new feature, the width of the specialized summer 
area. This area (the spring increment being constant) increases the tendency 
to hrashness as it decreases in amount. 

41 Failure in wood either due to flexure or compression is directed by the 
vessels and rays. The fibers, the last to give way, break horizontally, split in 
the thin-walled cells, or separate along the middle lamella in the thick-walled 
type. Separation at the ends is uncommon 

44 Variations in the specific gravity are quite closely proportional to variations 
in the volume of the fibers and the thickness of the ligmlled walls, and less 
frequently inversely proportional to the volume of the vessels and rays. Fiber 
length varies independent 1> of variations in specific gravity, and cell size is 
more or less constant without regard to weight. The length of the fibers is not 
important m determining brnshness.” 

Further notes on intercellular canals in dicotyledonous woods, S. .T. 
Record (Jour. Fotestiy, 19 (1921), No 8, pp. 258-200).- — A second report (K. S 
It., 39, p. Mb) , In which data on many additional woods are presented. A list 
of families of dicotyledons in which intercellular canals have been found is 
included. Twenty-se\en references to literature are cited. 

A plea for recognition of artificial works in forest erosion control policy, 
A. Leopold (Jour. Forestry, 19 (1921), No. 8, pp. £67-27$). —The author discusses 
the factors which lead to the erosion of forest lands, particularly stream valleys 
and sodded open uplands, and points out the necessity of supplementing a 
proper system of grazing control by artificial control works, such as crude 
dams, tree planting, etc. 


DISEASES OF PLANTS. 

Notes on weeds and plant diseases [Colorado], W. L. Mat and J 0. Leach 
(Colo. Mate Ent. tire 28 (1920), pp. 40-40, pi. /, fig. 1). —Following a report 
by May on phases of the whorled milkweed problem in Colorado, Jveach gives 
a brief, systematic account of tin* barberry eradication campaign as conducted 
in cooperation with the Bureau of Plant Industry, U. 8. Department of Agricul- 
ture, and the Colorado Agricultural College, including the results of the year’s 
work and an outline of plans; also a brief report on the canker of poplar and 
willow, which has proved to he very prevalent and destructive throughout the 
southern half of Colorado. This disease is evidenced by cankers formed on the 
branches and trunks of the trees affected. Infection usually takes place through 
injuries. The disease is caused by the fungus Cytospora chrysospcrma , which 
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is characterized by the bright red exudate which it forms on the surface of the 
diseased bark. 

Recommendations for control of the disease include selection of resistant 
species, protection, abundant water, strict suj>er vision of nursery stock, and 
destruction of ail material known to he infected. 

[Plant disease investigations of the Georgia Station! {Georgia fita. Rpt. 
1920, pp, 5). — It is claimed that field and greenhouse experiments have shown 
that the mosaic disease of peppers is distinct from n similar disease of the wild 
IM)keweed, and that pepper mosaic is not soil transmitted. Other experiments 
are said to indicate that among both fruits and vegetables are strains resistant 
to the root-knot nematode, and this fact is taken as the basis for studies on 
factors underlying such resistance. 

Studies were made of spernmtia of the higher Ascomycetea, and the com- 
plete If lo histories of eight species have been worked out. The results are said 
to indicate that the occurrence of spermatia is quite general in many groups 
of Ascomyeetes, that they occur m conjunction with tin 1 early development of 
asco<*arps, and that they tue not propagative structures but seem t<> he sexual 
elements associated with the development of the aseus. 

A brief report is given of some investigations on the Fusarium wilt of to- 
matoes in which it is stated that infection occurs most commonly through any 
of the softer tissues of the plant, but that the fungus is not able to penetrate 
mature cells if the walls are at all thickened. Tests were made of the wilt 
res 'Stance of wild tomatoes from tropical America, and none of the five va- 
rieties showed any immunity to disease. 

Field te.sts are leportod upon for the control of tobacco root rot through Boil 
disinfection with calcium hypochlorite and formaldehyde, in which it was found 
that calcium hvpocldorite gave no beneficial results and that formalin seemed 
promising, though its use seems prohibited on account of the expense 

Notes are given of pepper diseases due to Alternaria and Gloeosponuin. Both 
of these fungi are able to attack young green timts. and observations made 
in the field are said to indicate that defoliation ot the plants by leui-'pot dis- 
eases is an important factor in causing sun scald and decay of fruits 

Plant diseases {Bermuda), 11 J. Won hey {flamiula TUI. Agt. Rpt , 1916- 
1918, p. 20) Warm, moist southwest winds render local control of plant dis- 
eases difficult in Bermuda, especially os these conditions are often accompanied 
by washing rams which reduce the effectiveness of sprays. 

Potato late blight {Phytophthora inpfttans) was very prevalent in 1!>1N, caus- 
ing much loss from the shipping of diseased potatoes Early blight t Mavto- 
ttporium solam) causes much damage in November and December. 

Onions have suffered no serious outbreak of Pvtonosporti xchtctdeniuna since 
1914. 

Beets often show Cet corpora beticola , but seldom suffer severely from that 
fungus. 

A serious cabbage disease noted in 1918 proved to be due to Pseudomonas 
campestris . 

Celery losses have been serious during recent years from tieptona petroscUni, 
but less so from Vcrvospom apti. Black heart (bacterial?) hs the most serious 
celery disease in the colony. 

Tomato interests are seriously affected by S. lycoperxici, though removal of 
lower leaves and spraying with Bordeaux mixture checks that disease. 1/. 
solani has also been troublesome. Cl-adosporium fulrum is seldom seen. 

Lettuce drop wilt (tivlvrotinia Hbertiana) occasionally causes complete de- 
struction of patches of lettuce. Leaf spot, due to an unknown organism, has 
been troublesome. 
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Animal report for 1019 of the botanist [on crop management an<I dis- 
eases], R. FI Biffen (Jour, Roy , Ayr, Hoc. Rngland, HO (1010), pp Jf07-lfll ). — 
While crop diseases were not particularly prevalent during the period covered 
by this report, wheat black rust caused considerable damage m certain districts, 
and potato wart disease showed in one locality. Immune varieties are dis- 
cussed. Potato blackleg was noted on four occasions Skin-spot was associ- 
ated with cases of failure to sprout satisfactorily. Plight was less severe than 
usual. Alfalfa crown gall has become very common. Fruit fungus posts re- 
ported include peach leaf curl and mildew, apple and gooseberry mildews, apple 
brown rot and scab, and Botrytis on cherry. Silver leaf was noted on the Czar 
variety of plmn Apple glassy disease affected the two varieties Allington 
Pippin and Margii. 

Mycology, b\ J. F. Siiaw (India Bd. Sri. Advice Ann. Rpt , 1017-18, pp. 85- 
40). -This report presents results of a study of ufra of rho (Tylntchus ( vagus - 
tus ), In which it is said that the nematode can be carried o\er 1>> the seed from 
an infected crop. Movement of the organism from the water to the upper por- 
tions of the* plant is favorably influenced by humidity <95 per cent), high 
temperatures, and light. Black band (Diplodm core hurt) of jute (Cor chorus 
capsulans) was discovered in different places. Black thread and leaf fall of 
rubber are decreased, but not economically, by removal of seeds and pruning 
for free admission of light and air. 

Boot rot of apple is mused by a Rosellinia, which is more severe in strongly 
acid soils. (Tacking of apple fruits due to Conwlhcnum chninolosponan is 
very common in places. The advantage of spraying lor peach leal cui l 1ms boon 
demonstrated I debacle of chillies due to Vo mintlana cap'oci is checked by 
spraying, also by late sowing on highly manured land A blossom and twig rot 
Is due to a fungus not previously known in India, Chmnvphoui cucut hilarum. 
Hoot rot of sal causes few deaths as compared with the number of new attacks 
observed. Rangoon bean is severely damaged by a selerotial fungus. Frysipho 
polyt/oni is said to cause a serious disease of poppj Peanut was attacked with 
unusual severity by a (Vrcosporn (not C. persona ta). 

It is shown that ail parts above ground of linen bra si l im* is may in* attacked 
by Vh ntophthora tacadu , which is considered different from /*. lahnt. 

Paddy Blast due to Piricularia oryzae has been found in one district. Smut 
(Ustilago emntcri) on Ketana t taliva has been studied, and found to yield to a 
0.5 per cent solution of copper sulphate. Tea bivwn blight ( ('ofletotnchum 
camel hac) has been studied, and work on root discus* ot arccu palms (Pomes 
lucidus ) and the stamping out of koleroga ( Phylnphthota at rear) has been 
successfully continued. An account is noted of coffee black rot (VorUcnm 
koleroga ) . 

(Studies on plant diseases] (Miit, Bud. Rcich^ant lAtnd n. Forstw. No. 17 
(1919). pp C>-17, figs. £).— Condensed amounts are given of tests and other 
studies regarding seed treatments for wheat stinking smut; breeding tests 
looking to the control of potato canker; Coprtnm sp on beet seed; and potato 
leaf roll. 

Respiration of plants parasitized by fungi, G. Nicolas ( (lompt . Rend. 
Acad . <b Id. f Pans], 170 (1920), No. 12, pp. 750-752) — As a result of work fol- 
lowing up that previously noted (K. 8. R., 30, p. 453) by employing methods like 
those of Maquenne and Demoussy (R. S. R., 31, p. 33), the author reports that 
intensity of respiratory activity in parasitized as compared with that in non- 
para si ti zed plants was increased in case of endophytic and decreased in case 
of ectophytic parasites. The respiratory quotient of parasitized organs may 
he equal to or greater than that of nonparasitized organs. 
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The breeding of disease-resistant varieties of cultivated plants, S3. Mole 
(Ztnchr. Dflanzmzueht.. 5 (/.917), No. 2, pp . 121-244, fly*. 6). — An extended 
account with discussion is given of observation and experimentation on the 
development and loss of resistance, of hybridization in rolat'on to resistance, 
and of adaptation to hosts by parasitic organisms. 

The action of rain on deposits from copper sprays, Mr. and Mrs. G. Vtl- 
lkiueu ((' otnpi . h 'end. Avail. Sri. ill (1920), No 6, pp. 260-363). — Tills 

is the first part of a project regarding the influence of rainfall on the retention 
and properties ( effects) of fungicides employed in connection with plant disease. 

The nontoxicity of copper for fungi, particularly downy mildew, Mb. and 
Mas. G. Vimjcoiku (Cotnpf. Rend. Arad. Sei. [Puri * ], 11 1 (1920), No. 16, pp. 
731-139).- Details of studies following those noted above are presented to allow 
that copper is not more toxic to the IVronosporaceae than to other fungi. It 
appears possible to replace this metal in antieryptogamic sprays by one more 
readily obtainable. 

Cereal smut and stripe disease, F. Ai m i'tj.i.kk (Dent. Landw. Prease, 41 
(1920), No. 3 }, pp 3S3, 33}).— This is a statistical study of susceptibility or re- 
sistance as related to species and variety in cereals to smut and to stripe disease 
( Ifchninthosponnm yramineum), and of effective concentrations in different 
fungicides appropnate to their control. 

Barley stripe as a varietal disease, L. Khissuino (Fuhlinyn Lartdtr. Zty , 65 
(1916), No 33-2}. pp 331 -1}9) -Tills is a study of barley varieties, weather, 
and other factors in relation to stripe (Ildnunthottporlum yramineum) and its 
control. 

Varietal susceptibility of barley to stripe disease, h. Kiessi.ino (Ztsehr. 
FJianzvnzueht , ;> (1911), An. /, pp 31-' f 0) - The results are tabulated with dis- 
cussion of vanetv tests of harlev as reganls susceptibility to stripe disease 
( Helm ini huspmunn yi amineum, Vleospota tnehotUoma) . 

Oat anthracnose, V\ . Kchikokiu (Centbl Baht, [etc.], 2. Abt .. 45 (1916), 
No. 13- 23, pp. 313-3x6).- Discussion is given of data regarding the relation of 
oat div spot to soils, including leactions ami fertilizers. 

Flag smut of wheat, A PiTiKiuir \( num So Africa , Dept. Ayr. Jour., 1 
(1920), No. 3. pp. 2, >2 231, fnjx. 3).~ ~A general account of flag smut ( ( roeysti* 
tritiei) concludes with the statement that unless properly controlled it may 
become a very set ions pc^t in South Africa. 

How Iowa fights the injurious barberry, L. L. Khodfs (Iowa Ayr.. 21 
(1920), No, 2. pp. 63. ,SJ. S6, <x<s, fly /».— This contains a sketch of the history of 
the common barberry pulsing from Asia through Europe to America and spread- 
ing In portions of tins (ountry until knowledge of its connection with wheat rust 
(Puvcmia yiamtnm) led to the eradication campaign now in progress. Only 
three harmful species of barberry are known to exist in Iowa. These are the 
Amur barberry (Bet ben# ntnurensts) , the common green leaf (B. vulgaris ), 
and the purple leaf variety (// atro-put purea ) . 

The results of estimates at six Iowa centers in 1011) give an average wheat 
crop loss of 5 per cent over the State of Iowa. Eradication methods are noted. 

Treat seed grain, It E. Vaughvn and A. G. Johnson (Hi*. Ayr. Col. Ext. 
Cirv. 133 (1931), pp. 9, fly * 4 ). — Directions are given for the treatment of seed 
grain for the prevention of smut, the methods suggested being those found by 
the Wisconsin Experiment Station to he satisfactory. The use of formaldehyde 
Is recommended, and the two-hour soaking method has been found best for 
barley, proving successful for the control of stripe and covered smut of barley 
and greatly reducing loose smut, Five-minute soaking has proved best for 
oats, wheat, and rye. Where barrels or tanks are not available, sprinkling the 
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grain or applying a more concentrated solution of formaldehyde with a sprayer 
may be employed. Smut treating machines are on the market and it is stated 
that many of them are proving quite satisfactory. 

Bean anthr&cnose, W. Fischer (Fuhling's Landw. Ztg 6*<S‘ (1019), No. 1$~ 
H, pp. 2Jf 1-260 ). — The author notes a study of bean anthraeno.se ( Glocosporium 
hndemuthianum) and of control measures attempted, including varietal and 
breeding tests. 

Control of cruciferous dub root, II. M (tlijer-Th mu uj and A, Osterwaldkh 
(Landw. Jahrb. N ‘rhiicii , 33 (1010), No. 1 , pp. 1-22, ftps. ?). — An account of testa 
with different substances suggested tor control of cruciferous dub root (Plus- 
modiophora brass tear) shows very high effectiveness in case of Steiner’s mix- 
ture and calcium hydrate, but lower effectiveness or none for several other 
props rations. 

A study of the black and the yellow molds of car corn, J . J. Tahhknhatjs 
(Tc.ms Sla. Hu!. 210 (1020), pp 8-38, Ups 10). -The author presents the results 
<*/ four years’ study of the black and yellow molds of ear corn due to Aspeigtllm 
taper and A. flavus. The black mold is said to attack corn wherever openings 
have boon made through the husk by the corn earworm, while the yellow 7 mold 
in the hold seldom invades more than one third or less of the tip of the ear, and 
it is nearly always found on vaiieties with erect ears, which catch and hold 
water from rain or dtwv. 

Inoculation experiments with the black mold on a largo number o i different 
host plants are considered to indicate that there are no physiological species or 
strains of t. nip/ a. 

The author recommends t he elimination of insect injury tor the control of 
the black mold, and the planting of varieties of corn having pendant ears for 
the control of the yellow mold. 

Both of these molds are also said to attack broom corn, and select ions made 
at the station lmvo shown that broom corn in which the length ol the peduncle 
had been increased was less subject to t ho disease. These strains have also 
resulted in a bettei quality of broom corn 

Maize smut, E. No i* fray (Join Ajr. Pi at., n. sa A3 {1020), Vo, 20, pp 307- 
300, figs. 2). — A general account is given regarding propagation, transmission, 
development, and control of mai/e smut (l>*filugo viagdis) m the three kinds 
of maize commonly cultivated m France. 

Controlling flax wilt by seed selection, K. 0. Stakmaw II. K. IIavks, <). *S 
Aamodt, and J. G. Leach {Jour. Amcr. Nor . Apion., 2 (1010), No 7, pp. 201*298, 
pi. 1).— Reporting work begun in 1011, the authors state that it is possible by 
careful select on (preferably by the undivided plant method, width gives a more 
uniform pioduet) to produce good crops of tlax on heavily infected flax-sick 
soil. A seed-plat method is discussed as preferable. It is thought possible, by 
extensive adoption of plans dismissed, to restore flax production eventually to 
the normal rate 

Susceptibility of Phaseolus vulgaris and I*. multifloriiH, <L Lakon ( Ztsehr , 
Pflanzenkrank., 26 (1016), No. 2, pp. 83-07, figs. 5).—An account is given of con- 
ditions. features, and effects of infection of P. i ulgaris and P. muUiftorua by 
ZJ row gees append input us and other fungi, with a discussion of varietal differ- 
ences and resistance. 

Potato diseases in New Jersey, M. T. Cook and W. II. Martin (New Jersey 
Stas. Circ. 122 (1021), pp. 30, figs. 22) — Descriptions are given of the various 
diseases of potatoes which have been observed In New Jersey, with suggestions 
for their control so far as definite means are known. A report is given of 
spraying experiments which have been carried on for a number of years, the 
results indicating that spraying is advantageous whether there is a heavy in- 
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festation of disease or not. For the control of the scab and scurf, the author 
recommends seed treatment with corrosive sublimate or formaldehyde solution. 
Tn connection with the scab control, it is recommended that sulphur be applied 
to the soil to increase the acidity. Where a large proportion of the previous 
crop was rendered unsalable due to scab, the application of sulphur should be 
made fit the rate of from 500 to 000 lbs. per acre. Where a less amount of 
scab is present, the application of sulphur should be reduced. 

[Potato diseases!, R Sen \\i>er (Fuhling'x Lamhr. 7Ag.. 61 (1918). No. 11~ 
12, pp . 204-226, fiQ> /). — The author notes a study of the development of potatoes 
and of their diseases during the summer of 1017, in Posen and West Prussia as 
influenced by the unfavorable weather conditions then prevalent 

Report of professor of botany [Nova Scotia Agricultural College], II. W. 
Smith (Nora Hroiia Pee. Aar Ann. ftpt.. 1919 , pt. 1 , pp 63-66). — The author 
states that large potatoes appear to be more frequent 1> afiorted by late blight 
than are small tubers Selection of small tubers for seed in the main crop 
caused no increase in the production of small tuber'®, though another experi- 
ment carried on for three years showed that selection of tubers weighing only 
1 oz. as compared with tubers weighing 2 oz gave a smaller yield each year. 

Apparently potato scab in crops raised on infected areas was lessened by 
planting the «red tubers m soil treat cal with sulphuric acid or hydrochloric acid. 
The same was true in case* of soil treated with swamp muck and acid phos- 
phate. 

Potatoes planted In ground on which srrnw had been burned were delayed 
10 days in appearing above gtound, but the .yield was not decreased 

Degeneracy in potato, K Fo» \ i.fovr Aar Prat, n fir? , $3 U920). Nos. 16, 
pp 275 279: J8, pp 326 :t>9; 19, pp 3 f f f f 3 {6*; 26, pp. 86*1-867). —An account is 
gh <>ti of the various agencies (diseases) associated with forms of degeneracy, 
chiefly m potato in different countries as France, Holland, and the United 
States. 

Potato wart disease in Britain, T Andeukov ( Potato Mop., 2 (1920), No. 8, 
pp 8, 9, fi<p! 2) Tins is intended to be a brief but authoritative statement re- 
garding potutn-wart dhense as appearing at several points m Pennsylvania 
and at Thomas, a mil mining town, and Whmner, a lumber camp, both in West 
Virginia. An account is given of the nature, spread, and control of the disease. 
Immune varieties arc known In Great Britain, some of these being old estab- 
lished favorites. 

Wart disease of potatoes (Potato Mag, 2 (1920), No 8. pp 9-11 , 81f, ftps. 
If) - This is Leaflet No. 11 of the Board of Agriculture for Scotland dealing with 
potato wart disease (tignch atrium endobwftrtim) , which is said to bo practically 
confined for the present to small private gardens and allotment s. Discussion 
is given of the distinguishing features of the disease, its life history, and such 
practical considerations as precautionary and preventive measures and man- 
agement of infected soil. The duration of In feed Ion when once established is 
not known. 

Diseases, insects, and plant pests of the sugar cane in the Philippine 
Islands, 0. \V. Hines ( Philippine Apr Rev., 11 (1918), No. 2 h pp 276-271, pl9 . 
tf).- An account Is given of observations on the Philippine pests and diseases 
of sugar cane, Including insect and plant parasites. 

Preliminary report on the spread of [sugar cane] gumniosis, F. Ledeboeu 
(Arch. Fulkrrindus. Nederland. Indie , 27 (1919), No. 18, pp. 956 -961 ) The most 
important outcome of the comparative studies here outlined Is said to be the 
proofs obtained that sugar cane gummosis is readily transmitted by the knife 
from diseased plants to sound cuttings. 
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The mosaic disease of sugar cane in Mississippi in 1920, L. E. Muss 

(Mississippi Sla. Bui. 191 (1920) , pp. 3-11, flg, 1). — The sugar cane mosaic dis- 
ease is said to have been found at only one |>oint In Mississippi in .1910, but a 
survey of the State made in 1920 showed 34 properties located in 14 different 
counties to be infected with the mosaic disease. The location of the properties 
and percentage of infection are indicated. 

For the control of this trouble the author recommends the roguing of the 
fields where mosaic disease occurs to the extent of 20 per cent or less. When a 
greater amount of infection is present, the grinding of the cane, destroying of 
all the refuse, and plowing up and destroying of the stubble are suggested, the 
ground to be planted during the next season to some crop not susceptible to this 
disease. 

Hour rot in sugar cane cuttings, C\ A H. von Wolzouen KPhr (Arch. 
Suikerindus. Nederland. Indie , 28 (1920), No 19. pp. 108-156, pin, 1 7, tips. 7; also 
Meded . Procfstat. Java-Suikerindus , Landboutvk. Her., No. 3 (1920), pp. 54* p/a. 
17, ftps. 7).- -Sour rot of cane cuttings, as here dealt with, is said to afford a 
Starting point for the bacterial infection of the growing plant The author 
points out the importance of starting with sound cuttings and favorable soil 
conditions to insure rapid growth. 

The yellow-stripe [cane] disease, N. Peerr (Facts About Sugar, 10 (1920), 
Nos. 10, pp. 190 , 191; 11, pp. 210. 211; 12, pp. 232, 233) - These installments 
constitute the author’s report on the prevalence and nature of sugar cane 
yellow-stripe disease In Porto Rico, based on a fast-hand survey which was 
made during December, 1919, and January, 1920, of conditions prevailing over 
a great part of the cane areas in Porto Rico The account deals briefly with 
the history of the disease, the reasons for the difference between its behavior in 
Porto Rico and that in Java and Hawaii, the influence of precipitation, the 
clear differentiation between yellow stripe and the chlorosis due to root disease, 
and preliminary studies by Metz regarding the causation of \ellow stripe. 

The yellow-stripe disease appears to have been introduced from Argentina In 
3914 on Japanese cane seedlings brought by way of Egypt, whote the disease Is 
now known to be prevalent. In parts of Porto Rico It has shown a high 
degree of virulence and has become fully established in nearly every part of 
the island. No significant relation was established between the disease and 
rainfall, rationing, or root disease chlorosis, ami evidence is* referred to as 
recently obtained to the effect that the yellow-stripe disease in Porto Rico is 
clue to an organism. 

Apparently a considerable feature of the difficulty In control is the supposed 
occurrence of secondary infection, or the appearance of the disease In cane 
supposedly free 1 from disease Soil infection appears to have been eliminated 
from the probable causes. The agency of other hosts is suspected from the 
failure of control by rotations. 

C<*ntrol measures briefly discussed Include seed selection, roguing, decrease 
Of ratoonage, intermediate crops, destruction of rubbish, spraying, and the use 
of immune varieties, among which Kavangire ( Uba ) receives favorable mention. 

Sugar cane stripe disease fin Java], P. van ITarukvelp (Arch. Suikerindus, 
Nederland. Indie, 27 (1919), No. 18, pp. 919-922).-- Sugar cane stripe disease is 
said to have shown unusual prevalence early in the season, this being true even 
In case of varieties usually showing low percentages of attack. The causal 
agent is not known. 

Diseases of the sweet potato in Mississippi and their control, D. C. Neal 
(Mississipjd Sta. Bui 190 (1920), pp. 16, figs. 14 )* — Descriptions are given of the 
diseases of sweet potatoes occurring in the field and also the storage rots as 
observed in Mississippi, with suggestions for their control. In connection with 
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the 001111*01 of wtorage rots, the elimination of field diseases by control methods 
is recommended and it is suggested that potatoes be dug before frost, thor- 
oughly dried, cured, and stored at suitable temperatures. 

Tomato wilt, J. A. McCltntock ( Georgia Bta. Bui. 138 (1920), pp . 37-49, 
figs, 5 The author reports tomato wilt, due to Fusarium lycopcrsirt , widply 
spread in the coastal plain soils and becoming more serious in the Piedmont 
section of the State each year. The plants are generally of considerable size 
and arc setting fruit when the first symptoms of the disease are manifest, and 
they usually die within a few Meeks after the lower leaves begin to wilt. At- 
tempts ha\e been made by different investigators to develop strains of tomatoes 
resistant to wilt, but those adapted to one section of the country have not 
always proved adapted to other regions 

The author describes a method of growing tomato plants in containers of 
unlnfested soil which it is thought may prove practicable for the home gar- 
dener who desires tc> raise only a few plants The sterilization of the soil is 
effected by pouring boiling water through the containers at the rate of 7 gal. 
of water per culm* foot of soil. Investigations are said to have shown that 
the tomato wilt is not due to the same fungus which causes wilts of cotton, 
cow pens, okra, and watermelons 

Brown for black 1 rot in apples, II. Wormald (Fruit, Flower, and Veg. 
Traded dour. [London], 38 (1920), No 11, pp 289. 291) —The author instances 
the rapidity of growth of brown rot (Montlia fnietigena) in apples as noted 
at Wye (Allege m the summer of 1917, with a discussion of methods of over- 
wintering ami of control measures. An account is also given of stored apples 
affected with this fungus, which may show a black rot under certain con- 
ditions. The precise conditions producing brown rot in some cases and black 
rot in others have not been determined. 

Brown rot of apricots and its prevention, W. L. Howard (Better Fruit , 15 
[1920), No 1, p 7) —Apricot brown rot is said to have inct cased rapidly m 
California during the pad h\e or six years, especially in the San Francisco 
Bay legion and the coastal valleys This disease does its chief damage in 
tins region by attacking the dower clusters, then quickly killing the fruit 
spurs, and sometimes spi ending to the wood, usually not over two years old. 
The disease' may attack apricots and prunes when fully grown or nearly ripe. 
The elded protection, locully. against this disease is the dry nos*? of June and 
early July. Peaches are piotected in the same way during July and August, 
particularly in the interior \ alloys. Fold, wet wealhei at blooming time favors 
attack, as does also lowness of situation with attendant likelihood of frost 
Injury. 

As the result of trials with 17 or 18 different spray treatments at the 
Deciduous Fruit Station established In January, 1920, by the University of 
California at Mountain View* in the Santa (Mata Valley, it is belnwed that a 
single winter spraying with lime sulphur at winter strength, that is, 1 gul. of 
lime .sulphur to 9 gal. of water, will control the disease, if given just as the 
trees are coming into bloom. Dry lime sulphur 12 lbs. in 50 gal. of water also 
gives good results, Bordeaux mixture at 4:6:50 was also effective. Ollier 
protective measures are briefly discussed. 

Differences in Moniiift einerea on sweet and on sour cherries, K. Killian 
(Jahrcxbcr. Vcr. Angew . But.. 15 U911), No. 2, pp. 158 160 , Jigs. 2). — A study 
of Af, ernerea on sweet and sour (‘berries and on other media is very briefly 
outlined. 

The spraying of stone fruit orchards in the Cape Province, with special 
attention to red spider, F. W\ Petty (<S'o. African Fruit Grower and Small* 
hold,, 7 (1920), No, 10, pp. SOS , 305). — The most common diseases in the Western 
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Province are Raid to be leaf our] and rust of peacb and shot-hole fungus 
disease of plum. These are described, as are also injuries due to insects in 
connection with treatments which are outlined. 

Cranberry diseases and their control, C. L. Shear (V. 8. Dept . Apr., Farm * 
era ’ Bui. 1081 (1920), pp. 22, figs. IS). — Popular descriptions are given of the 
more common diseases of the cranberry, with suggestions for their control. 
Most of the fungus diseases, it is stated, can he presented to a considerable 
extent by spraying with Bordeaux mixture. Among the diseases described fire 
early rot (Gurgnardia vaceinii ), bitter rot (OlomereUa cingulata vaceinii ), end 
rot (Fusicoccum putrefonens ), blotch rot (Acanthorynchus vaceinii ), hard rot 
and tip blight ( Srlcrottma o xy cocci) , red gall ( Synchytrivm vaceinii), rose 
bloom ( F.roba'ndium orycom), red leaf spot (Erobasidium vaceinii), false 
bh >ssom, black rot (Ccutlwspora lunata), and rust ( Puccini a strum myrtilli). 

Suggestions are given for the control of rot and spoilage during storage, 
Shipping, and marketing. Proper methods and conditions of picking, storing, 
ard handling of fruits, it is claimed, will largely control the storage rots. A 
description is given of a form of power sprayer that has been developed for the 
spraying of cranberry bushes. 

Anthraofiosc* or /wart roest of the grape, I. B. P. Evans {So, African Fruit 
Grocer and SmaWtold., 7 {1920), No. 8, p 219, figs. 2). — One of the most com- 
mon and dost met i\e diseases of grape In South Africa is that called anthracnose 
or zwnrt roest (Glovospor mm ampelophagvm ) , said to be identical with bird's- 
eye rot in America Oonlro! measures include removal of diseased material 
and a hand-applied wash, prepared as indicated, of 25 lbs iron sulphate and 
1 pint sulphuric acid iri 50 gal. of water. This is to bo used on the dormant 
vines In winter, preferably at first at intervals of 15 days and later at 10 
days, so long as considered necessary. 

Peronospora parasitica, E Gaumann (Centbl Baht. 2. Abt , lf5 

{1910), No. 18-20, pp 070-077 ). — Tubular data are given regarding the dimen- 
sions of eonidia of 1 * parasitica as grown on different hosts. 

Diseases of date in Morocco, E. Foex and P. Vaysmii re (dour. Agr. Trop., 
19 {1919), No 102. pp. 220-889) - A discussion of two discuses of date, sup 
posed ly related but undetermined as to causation, concludes with suggestions 
as to treatment. 

Disease of lime seedlings fin Montserrat 1, F. Waits (ITc.sf Indies Tmp . 
Dept. Agr. Montserrat Agr. Dept, Rpt , 1918-19, p //0).— In 1010, what appeared 
to be a new lime seed-bed disease resembling damping-off was observed. The 
apical portion oi the plant was the first to show weakness in this case. The 
organism appeared to be one of the Peronospora ceae. Further observation has 
shown that young lime seedlings are invariably attacked by this disease, which 
is more accentuated in shaded situations. Bordeaux mixture checks the 
disease if applied on its first appearance. 

A bacterial disease of ivy, G. Aknaud (Compt. Rend Acad. Sci. [Paris], 111 
(1920), No. 2, pp. 121, 122). — The author describes the effects observed on Eng- 
lish Ivy in Paris in June, 3920, of an attack by an organism which is desig- 
nated as Bartenum hederae n. sp. The symptoms arc said to resemble strongly 
those produced on bean by Pseudomonas pliaseoli in America. Varieties are 
not equally susceptible. The disease appears to be favored by dampness. 

The eel worm disease of the narcissus, J. K. Ramsbottom (Brit. Florists 1 
Fed., Florists 1 Bui., 1 (1919), No. 1 , pp. 11, 12), — It is stated that nematodes can 
not withstand heat, as diseased bulbs soaked in hot water showed much less 
infection than untreated bulbs. This plan is still under investigation. 

Gas poisoning in streetside trees, P. Ehrenbebg and K. Schultzs (Ztschr. 
Pftanzenhrank 26 (1916), No. 2, pp. 65-88 ). — A detailed account is given of 
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studies related to gas poisoning of trees following up those noted (E. R. R., 31, 
p. 730). 

Further studies on deformation of oak leaves, Z \mc (Fuhling'fi handw. 
Ztf 7 ., 05 (1916), ]\n. 25-2/p pp. 5/19-669, ftp, 1).— This is a continuation, with 
tabular data and discussion, of studies previously noted (E 8. It., 33, p. G47). 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

The Influence of man on animal life in Scotland.- ~A study in faunal evo- 
lution, J. Ritchie ( Cambridge : l nn\ Btcss, 1920, pp. .H7~f ~>50, pi. s 9, figs. 
Pt).~~ Following the introduction, the several chapters of this work relate to the 
domestication of animals, del, berate destruction of animal life protection of 
animal life, the deliberate introduction of new animals, the destruction ol the 
forest, influences of cultivation and nv ibzation, earn)) follow ei > of commerce 
( animals introduced unawares), and chains of eircuim lance. 

Report of entomologist, >V E. Ilixns and F. L. Thomas ( Uabtunn C‘d. Sta. 
Cr’rc. Jf/f (192D, pp 19-20) - This report refers briefly to cotton during experi- 
ments for the boil weevil in 1030, the report eo\enng which <s noted nbme. 
The second generation of the tall army worm appeared the iirst part ot JuG 
and did a tremendous amount of damage, especially to young corn, in 30 
counties, chiefly on land that hud been overflowed and under water for sonic 
time during tin* flooded conditions ol December, 1PH), and early sprung of 
1030 Reference is made to the appearance of the Mexiean bean beetle (F.pt- 
luehna vo rntpUi Mills ), specimens of wliuli were first received from the vicimty 
of Rlocton and ltiruiingiinni In 1P2U Kepons on this pest by the senior author 
have been noted { E S R, it. pp 53J, 7. r d.» 

[The rice bug iitid the rice leaf folder}, G. Ramos [<1uq rw Fta. t'pf 1919 , p. 
XX).- The rice bug i I vptm <*n#a m view ins ) is said to have damaged late- 
maturing rice so badly that in several cases it was not harvested The early- 
maturing strains of rice apparently escape a large part of the heavv infesta- 
tion occurring f mm later broods of the rice bug It was observed that rice on 
tiie experimental plats near cultivated Helds was not damaged nearly so much 
as whore grown near mass and biusli land. The leaf folder was a source of 
considerable injury, especially to later plantings in the young stage Its 
injury, caused by the folding of the leaves, results in a slow and very distorted 
growth. 

Monthly notes on grubs and other cane pests, Ilf, .1 F. ImxowourH 
(Queensland Bur. Sugar f\vpt Sta* htv fJnt Bui. 10 (19:0). pp. 59, Ups. 

This deluded report of work in progress tmiu July, lfllfl, to July, 1030, is in 
continuation of reports previously noted tE. S R.. 43. p 040). 

The grape phylloxera in California, W. M IhvvinsoN and U L. Noimuinr 
( U. <S\ Dept. Apr. Bui 90S (1921), pp. 129, pis. 11, Has. W) -This report deals 
with the hintory, injuries, and life history of the grape phylloxera in California, 
remedial measures having been left to he made the subject ot another publication. 
The subject is dealt with under the headings: California history, accidental and 
natural spread, distribution of phylloxera in California, imeyard destruction, 
nomenclature and synonymy of the grape phylloxera, biology of the grape 
phylloxera in California, the radicleole, the nymph and winged form, uymphicais 
or intermediate forms, the sexual forms, the galUcolo and its relation to Cali- 
fornia conditions, effects of water and beat on phylloxera, and diffusion of 
phylloxera, together with a summary and a list of the literature cited. 

This pest must be known ns BhpUojrern vitifoUtr (Fitch), having been first 
described under that name in 1850 from the gall-inhabiting form, 12 years prior 
52473°— 21 5 
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to Planchon’s description of the root-inhabiting form under the name Rhyzaphis 
vagtatrix. The pest was introduced into California about 1858 on vines Imported 
by settlers from the eastern part of the United States, where it is a native, or 
about the time it reached France, where the first evidence of its activity was 
vaguely noted in 1862. It has since spread throughout most of the grape dis- 
tricts of California wherever conditions have been suited for it, but has never 
assumed such disastrous proportions as it did during the first years of its ravages 
In France. It is estimated that since its appearance in California, or during a 
period of 60 years, it has destroyed about 75,000 acres of grapes. It has in many 
cases been distributed through the agency of infested rooted vines imported Into 
un infested districts or vineyards, while in other cases it 1ms been carried oh 
vineyard material. Its modified life cycle in California, that is, sterility of the 
winged form, coupled with topographic barriers, consisting of mountain chains 
and dividing valleys, has prevented the rapid distribution in tin* State which 
took place in the vineyard districts of France. 

Vines attacked when young, before their rooting systems have become estab- 
lished, will succumb more rapidly than those infested at a later age. The first 
indication of its presence in a vineyard occurs in the form of one or more stunted 
vines and in the premature yellowing of the foliage. (Gradually more and more 
of the surrounding vines are affected, and those first infested become very much 
weakened or die outright. Following the initial infestation of a vine under 
favorable conditions for phylloxera, the post multiplies rapidly and within two 
or throe years increases its range to Involve the entire root system. The phyl- 
loxera which settle on the growing rootlets form fleshy lesions or swellings, 
termed nodosities. In a great majority of instances further apical growth of the 
rootlet is stopped, and the rootlet ceases to supply nourishment to the vine. 
Other phylloxerae settle on the older roots, and in most cases cause swellings 
termed tuberosities, which vary in size, the majority being about 0.2 in. in 
diameter. The bark of the root often cracks longitudinally, and a chain of swell- 
ings arises from phylloxera punctures. So long as these swellings remain fresh, 
the health of the vine is not much impaired, but as soon as they decay the vine 
is injured. When they decay in numbers the roots are frequently destroyed, 
causing first the stunting and then the death of the vine 

Its life cycle in California has been found to lie much more simple than that 
which obtains in the eastern United States, and as far as the economy of the 
insect is concerned, is purely parthenogenetic. Winter is passed in the form 
of hibernant larvae, which are newly hatched larvae that settle down imme- 
diately after hatching from the egg in the autumn, although a few hibernate 
in an older stage. With the first flow of sap in spring these hibernants com- 
mence to feed, and mature on the average 5 5 weeks later. The mature hiber- 
nant does not differ from the adult radieieole of any other generation. On the 
average, it takes the hibernant C months to mature, the |>eriod ranging from 4.5 
to 7.5 months The mature hibernant gives rise to a number of generations — 
as many as eight — of root-feeding phylloxerae throughout the summer and 
autumn. Although somewhat arbitrary, April 15 to October 15 best indicates 
the period of the active half year of the insect, the period October 15 to April 
15 being the dormant or hibernating season. 

All forms of phylloxera are oviparous, the average number of eggs per adult 
radieieole being about 110 and the average egg-laying period about 45 days. 
Incubation varies from 5 days in midsummer to over 30 days in December, 
Larvae hatching in the spring mostly settle near the egg shells, but in summer 
and autumn a considerable percentage travel along the roots or forsake the 
vine altogether for other vines. Four molts are passed by the larvae, and on 
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the completion of the final molt they become mature insects. The length of the 
developmental period varies according to food and meteorological conditions. 
On succulent living roots the average period of larval development was found to 
he about 22 days (hibernant generation excluded), and the maximum and mini- 
mum, respectively, 30 and 10 days. 

The winged form is produced from the middle of June until November, it being 
more abundant In the coastal districts than in the interior valleys. Tn the first 
two instars the larvae of the winged form do not differ from the corresponding 
stages of the wingless form, but in the third and fourth stages they differ 
structurally, and in these stages are termed, respectively, prenyinph and nymph. 
The nymphs have two pairs of grayish -black wing pads. The winged insect is 
orange in color with grayish-black head and thorax and two pairs of scantily 
veined wings. 

“ The nvinpbs transform in most instances near the surface of the soil, and 
the winged migrants issue on the surface and fly about in the vineyard and 
neighboring regions. The winged insects dofiosit eggs of two kinds, viz, male 
and female, and the insects which mature irom the v e eggs are the true sexes. 
These forms are unable to take food, and under normal conditions male upon 
reaching maturity, and the female forthwith deposits a single egg under the 
bark of the \ine. This egg batches in the spring and gives rise to a series of 
generations of gall-inhabiting and gall-making wingless aphids A certain per- 
centage of larvae born in the galls, ho\ve\er, migrate to the roots before taking 
food, and In this way the species returns to the sol! 

“ In California, tinder natural conditions, it is doubtful whether any sexes 
mature arid still more doubtful whether any winter eggs batch. Laboratory 
experiments indicate that the sexes mature in about 12 days 

“In the late autumn, along with the nymphs are found curious forms inter- 
mediate in appearance between adult radicicoles and nymphs. These are called 
intermediates or nymphicals They are not abundant, and all those whose 
progeny have been observed were parthenogenctic 

“ The diffusion of the phylloxera is effected in nature by the wandering newly 
hutched larvae of the radicicoles during summer and autumn These pass from 
vine to vine, either on the surface of the soil or through subterranean cracks or 
pathways. They may also be borne by the wind or on vineyard material, such 
ns picking boxes. Trobably \< r uter is responsible for some diffusion in hilly 
or irrigated vineyards, and cultivating instruments, by picking up pieces of 
infested roots, may effect fresh infestations. The phylloxera is easily intro- 
duced into a vineyard or section by the practice of planting infested rooted vines 
to make up for cuttings which did not succeed in previous years M 

A list is given of 23 references to the literature cited 

[Mosquitoes and disease transmission] (1 frded Hurpcrl. (leneesk. Dienst 
Nederland, indie, 1919, Non. 1 , pp. 84, pis. 10; 2, pp. 82, pis 9, tiff*. 2; 8, pp . 88, 
pts. 8; 6 , pp. J f 7, pis 21 ; 7, pp 89-88, pi I ; 9. pp. 58- 71, pis. 2-f- 1 addenda to 6], 
pp 8, pis. 2; 10 f pp. 168 pis. 82). — The following papers relate to mosquitoes 
and to their rfile in the transmission of the causative agents of disease: No. 1, 
Report of a Journey for the Purpose of Studying Hygienic renditions in the 
Hubert States of North America, Panama, and Fuba, made by (be Order of the 
Netherlands Minister for Oolonial Affairs, by (\ W, F. Winckel (pp. 1 —84 ) ; 
No. 2, Malaria In Weltevreden and Batavia, by M. L van Freemen (pp. 1-40), 
and Anophelines of West lava, by K. M. M Mungkocwmotn ipp. 41-82) ; No 3, 
The Susceptibility of Anophelines to Malarial Infections m Netherlands India, 
by N. II. Swellengrebel et al. (pp 1 04), and On the RioUryv of Mitzonmia lufllnivi 
in Sumatra, by W. SchUffner et al. (pp, 05 88) ; No. 0, Description of the 
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Anopheline Larvae of Netherlands India, so far as They are Known Till Now, 
by N. II. Swellengrebel and J. M. H. Swellengrebel de Graaf (pp. 1-47 ; addenda, 
No. 9, pp. 3) ; No. 7, On the Requirements of Different Anophelines in Regard to 
the Abode of their Larvae, by N. H. Swellengrebel and J. M. H. Swellengrebel 
de Graaf (pp. 39-85) ; No. 9, Report on Experiments upon the Development of 
Malaria Parasites in some Anopholinos, by N. II. Swellengrebel (pp. 53-73 ) ; and 
No. 30, Myohium myzomywe, a Parasitic Haplosporidium Found in the Intes- 
tinal Tract of Some Anophelinae, by N. H. Swellengrebel (pp. 08-72), and 
Researches on tlie Anophelmes at Some Stations of Java and Sumatra in Con- 
nection with the Occurrence of Malaria (pp. 1-157), Malaria in Modjowarno 
(pp. 73-112); and Report on the Occurrence of Malaria and Anophelines at 
Samamng (pp. J13 IBS), all by N. EL. Swellengrebel and J. M. H. Swellengrebel 
de Graaf. 

f Com bating tobacco worms}, G. Briggs (Guam fita. Rpt . IP 19, pp. 3%, 35 ). — 
Tests made on four plaL of 0 2 acre each showed the control of tobacco worms 
by spraying to be profitable. While the cost of hand worming was 40 els. less 
per plat, the Increased yield in the sprayed plats more than made up the dif- 
ference. 

The larger cornstalk borer in North Carolina, Diatraea zeacolella T>yar, 

R. W. Lkimy (N. C. Dept Ayr. lful, (1920), No. 13, pp . 85, fly ft. 27) — This 
account is based upon a review of the literature and investigations commenced 
in 1915 and conducted continuously over a period of five years at the substa- 
tions in Edgecombe and Pender Counties, supplemented with observations and 
breeding experiments at Raleigh. The Investigations reported relate to the 
life history of the insect, n determination of the seasonal degree of infestation 
at several localities during each of the years, the causes of natural mortality, 
and the practical effectiveness of certain control measures, which were ex- 
perimentally carried out following life history studies, for the purpose of re- 
ducing prevalent injuries. 

The species is distinctly two brooded, one brood occurring in spring and 
early summer, known as the first brood, the other occurring In late summer, 
fall, and winter and known as the second brood. The winter is passed as a 
larva, about 0 75 in. long, in the taproot ol the corn stubble. It becomes active 
early in the spring, and transformation to the pupal stage begins April 20, con- 
tinuing to May 20, most of the larvae having pupated by May 10 The spring 
pupal stage occupies about 20 days, the moths beginning to emerge in small 
numbers about May 5 and the crest of the emergence period being reached 
from May 22 to 21 Oviposdion commences within 48 hours after (‘mergence 
from the pupae, and the moths live about a week. 

The eggs are found in f lie hold on early planted corn in small numbers about 
May 10. Most of them are deposited by May 25, but a few as late as Juno 5 by 
straggling adults. The incubation of the egg of the first brood requires a 
period of about 9 days. The larvae begin to appear about May 15 and are 
found In increasing numbers up to June 7, remaining at the high level until 
July 7, when some begin to transform to pupae. The length of the larval stage 
varies considerably but airproxlmates 35 days, during which time the larvae 
have fed within the “throat” of the corn and tunneled in the cornstalk. 
Transformation to the pupal stage, which takes place within the tunnel of the 
si; lk, begins about July 7, with most of the larvae pupated by July 25. The 
duration of the pupal stage of this brood is about 12 days. 

The moths of the second brood are present in the field in maximum numbers 
about July 31, and eggs are deposited on corn beginning 2 days after emergence 
and continuing for about 3 days. The incubation juried of the eggs of the 
second brood is about 7 8 days. The larva? again attack the corn by feeding 
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In the “ throat ” of corn planted late, or tunneling in the stalk of early planted 
corn. As the larvae become grown and the cornstalks become dry, the larvae 
work downward and bore in the taproot, this happening in October. Here a 
tunnel is made and a chamber cleaned out where the insect passes the winter 
as a fully grown white robust larva. 

No parasites have been reared from tbe larvae, but two hymenopterous species 
have been reared from the pupae. The egg parasite, T rich opr amnia minutum 
Kiley, Is by far the most common parasite of the borer in North Carolina. A 
very high percentage of the winter mortality of hibernating larvae is caused 
by two fungus parasites. 

Control measures recommended include a delay in corn planting until May 
25 or later, so that the corn will not be attacked by the first brood of larvae. 
Such corn will make a good growth by July 20, when the second brood of larvae 
will begin Its work; but it will not be seriously injured b> the second brood, 
even though a high percentage of the stalks may be Infested Distuibing the 
stubble in tbe fall by plowing it out (laying it on the ground) or by general 
plowing in tbe field causes 85 to 95 per cent of the lanne to die during the 
winter, or 25 to 50 per cent more than would normally die It is stated that a 
combination of these two control measures, if practiced o\or a period of one 
or two years, will re* luce stalk-borer injury to the minimum, if not locally 
eradicate it ''flu* plowing of stubble land as early as possible before May 15, 
followed by harrowing, burning of the stalks and stubble din mg the winter or 
curly spring, and rotation are recommended 

A bibliography of 19 titles is Included. 

Studies in the biology of the Mexican cotton boll weevil on short-staple 
upland, long-staple upland, und Sea Island cottons, H. I> Smith {U. S. 

A<tr. Hul (7,02/), pp. t f Jf, pi. /, JUjs IS) -This is a report of studies 
conducted at Madison, Fla , during the years 1918 apd 1919, in which a 
short-staple upland cotton known as King, a long-staple \nnety known as 
Webber No 49 and a Sea Island cotton known as Hope Straight were used. 
The data, vvliii h are reported in large part in tabular form, have led to the 
following sunmmrv and conclusions: 

“At Madison, Fla., the a\ernge longevity of hibernated weevils without food 
was 12.7 days, and 38.8 days when fed on cotton plantlets. Adult weevils of 
the first and second generations lived 24,8 da\s on cotton squares and 12.3 
days on cotton bolls. On Sea Island cotton plantlets the hibernated weevils 
Jived 11.95 days. The llrst and second generation weevils fed on Sea Island 
cotton squares lived 10.7 days, while the weevils fed on Sen Island cotton bolts 
lived only 15.3 days. There is practically no difference in tbe longevity of 
boll weevils on Sou Island and upland cottons. 

“The average period from the time the weevils become adult to oviposition 
at Madison, for all experiments, was 8 9 days for weevils bred under insectary 
conditions and 7.07 days for weevils bred under field conditions. The average 
period of oviposition under insectary conditions for all weevils under observa- 
tion on upland cotton was 33.1 days The entire series deposited eggs ovei an 
average period of 31.7 days on Sea Island cotton. The largest number of eggs 
deposited by a single female weevil was 432 This record w r as made by a 
hibernated female on upland cotton squares tinder ins^etary conditions. The 
largest number of eggs deposited during any one day under insectary condi- 
tions was 25. This record was also made by a hibernated female weevil. 

“Tbe average period from oviposition to adult of all weevils bred under in- 
sectary conditions on upland cotton squares was 14.91 days On Sea Island 
cotton the average period from egg to adult for all weevils bred under insectary 
conditions was 14.94 days. The field bred weevils showed nioie vitality than 
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weevils bred under artificial conditions. Under field conditions the average 
length of time the Infested squares hung on the upland cotton plants after egg 
puncture was 11.5 days. The time required to complete the development of the 
immature weevil after the infested square dropped to tin 4 ground was 10.8 days 
in upland cotton squares. 

“ There was practically no difference shown In the length of the developmental 
period of the boll weevils bred m short-staple upland, long-staple upland, and 
Sea Island cotton squares. The developmental period of the boll weevil was 
approximately 7.5 days longer under field conditions than under insootary condi- 
tions at Madison, Fla. Soil temperatures of 120° F and higher are usually 
fatal to the immature weevils under field conditions. 

“The boll weevil at Madison, Fla, shows a decided tendency to form a new 
variety. The hibernation of the weevil at Madison is incomplete, and the adults 
are seldom inactive more than 50 days at a time. 

“The emergence from hibernation of the weevil in Florida is very gradual, 
the total daily emergence hearing a direct relation to the total daily rainfall. 
Weevils survived the wilder in larger numbers in cages set on (he ground in the 
woods than in the oj>en field or in cages in trees 10 ft above ground Weevil* 
placed in hibernation cages on November 15 survived in larger numbers than 
on any other date of installation. The percentage of total emergence from 
hibernation begins with more acceleration in Florida than in Texas up to the 
time that 25 per cent emerges. After 25 per cent of the weevils have emerged 
In Florida the emergence is less rapid, and the Florida emergence curve very 
closely approaches the emergence curve foi Louisiana The total percentage of 
hibernating weevils that survived the winter of 1918-19 at Madison was 7.54 ’’ 

Poisoning the boll weevil, W. R llnvns and F. L Thomas (Alabama Col. 
Sta. Bui. 212 <1910). />/>. r>H-8’ h flu /> —The first pa it of this bulletin (pp. 55 
77), relating to dusting experiments conducted during the years 1918 and 1919 
and presented m large part in tabular form, has been summarized in an account 
previously noted (F S R., 45, p. 5(51 ). 

Part 2 (pp 78 -SI) presents a summary of the results of the dusting work 
continued during tin 4 year 1920, the details relating to which wore destroyed 
when the laboratory building was burned in the fall of that year, A traction- 
machine dusted plat of 5 acres, with 1.5 acres chetk, on which applications were 
made July 29 and August 3, 7. and 23, at the average rate of 7 lbs. per acre of 
calcium arsenate, gave an average yield of 1,200 lbs. of seed cotton per acre 
from the dusted and 888 lbs. per acre from (he (heck plat. Figuring the value 
of the increase in yield at 0 5 ctv. per pound of seed cotton, it amounted to an 
increase of $24.18 per acre, and upon deducting the cost of treatment, $810 per 
acre, there was a margin of $10 profit per acre. 

On another plat of 5 acres on the same plantation, with less fertile soil, 
where three dustings were applied, the third being washed off by heavy rains, 
the yield averaged 07S lbs. seed cotton per acre, while the check gave 590 lbs. 
While there was an apparent loss of 32 eta. per acre, the infestation of the 
treated area was higher than that of the chock, being on August 3d 20 per cent 
as against 12.7 per cent. The yield on treated cotton was increased about 14 
per cent, thus actually paying n small profit. 

On a 30-acre tract of line sandy loam at (Jeneva, which was given four appli- 
cations between July 0 and August 10, the results were deemed very satis- 
factory and profitable. 

The 2-wheeled, traction-driven type of machines operated by one man, which 
was manufactured by several companies and placed on the market in 1920, 
almost entirely superseded the gas-engine-driven type of duster, and demon- 
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strated its practicability, reliability, and economy of operation in spite of minor 
weaknesses which developed under field use. 

In conclusion, it i« pointed out that weather conditions will always affect the 
dusting problem. Appearances thus far in Alabama indicate that every effort 
should be made to continue dusting at the usual 4- or 5-day intervals in spite of 
threatening weather during periods of frequent rains. If, however, the weather 
is sufficiently hot and dry for a period of more than a month, and especially 
during the first part of the fruiting season, the weevils may he controlled there- 
by so fully that dusting will not he needed or will not pay. 

Parasitism by Aphioclineta (Pliora) fasciata Fallen, .T.-L, Lichtenstein 
( Compt . Hand. Acad. Xci. f Paris], 170 (1920), No. 9, pp. 531-5$', , fly*. 5). --The 
author finds A. fasnata to be a true parasite of the nymphs of Coecinellidue. 
The female invariably ovijKisits on nymphs, always watting until the last 
stage. The eggs arc* deposited externally on the host, and several may be planed 
on the same nymph. The larva emerges in 1.5 oi 2 du.\ s and j»onef rates the 
host, not more than three or four being able to complete their development in 
a nymph. 

Winter treatment for honeybees, C. E. S\nt:okn {Oklahoma Hta. Che 1,3 
(1920), pp L hys, 3). —TIUs is a brief popular account, summan/ang the proper 
procedure and including the method of wrapping the hive. 

FOODS— HUMAN NUTRITION. 

[Some papers on nutrition and health] (Commonheulth [Manx. Dept Pub. 
Health j, ?' (1330), A o J,, pp 20$ $$1, figs. 10) —This contains a bib! mgruphy on 
school lunches, two short plays suitable for children, and a number of papers, 
including The Development of Nutrition Activities by the Massachusetts De- 
partment of Public Health, by 10 K Kelle\ ; A Nutritional Program for Massa- 
chusetts, by M Champion; NuLition Work in the Schools ot New Turk State, 
hi M. <J McCormick; Malnutrition, by L. H Gillett ; Nutrition of Children, by 
E. B Talbot , Food Accessoiy 1 'actors in Helation to the Teeth and Bones, by 
P. U. Howe; Bodily Mechanics. It.s Itclution to Nutritional Disorders, by L. T. 
Brown; The Training of Women lor Health Work in Nutrition, by A. Blood; 
A Food (\ntei as u Part of the Board of Health, by H. (J. llopknis, E. A. Har- 
vey, and R 1*. Lewis, and Hot Lunches in Our Schools, by L. Comstock, 

Some famine foods in Ahamedabad, <4. P. Pathak (Ayr Jour. India, Jo 
(1920), No /, pp. }() -/,//). — Some information regarding the nature, preparation, 
and food value of a number of articles is given, including the rhizomes of two 
sedges (Seirpus hyson r and Carex bulbo&us ), the inflnresiense of Typha anyus- 
tula, and the tubers of u water lily { Nvmphca stillala ). 

Helation of grade, class, and originating point of wheat to volume of 
bread baked from flour made therefrom, S. J. Lawfjxln {Jour. Amcr. Assoc. 
Cereal Cheat., 0 {1021), No. 1 , pp. 7-70). — Details of bilking tests are reported 
and discussed. In the author's opinion, work of this sort is quite valuable in 
judging wheat. 

Chemical control in the bakery, It. W. Mitchell {Jour. Amer. Assoc. 
Cereal Chcm ., 6 (1021), No. I, pp. 11-1$). — A discussion of commercial bread- 
making problem with special relation to chemistry. 

Oil the preservation of the antiscorbutic properties of cabbage by drying, 
A. Holst and T. Fboucii ( Jour. Trop. Med. and Ilyy. \ London J, 2$ (1920), No. 
2l y pp. 261-26$). — The authors have extended their previous studies on tin* anti- 
scorbutic properties of cabbage (K. S. K., 27. p. 507) by an im estimation of the 
effect of various methods of treatment after preliminary drying. 
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Slices of cabbage dried for one week in an incubator at 37° 0., further de- 
hydraled in the incubator by the action of phosphorus pentoxid, and then placed 
In vacuum bottles and stored at the same temperature showed very pronounced 
antiscorbutic properties after from IK to 20 months. Cabbage dried at 37° but 
not treated with phosphorus pentoxid lost most of its antiscorbutic properties 
when kept for 18 months at 37° in closed vessels with calcium ehlorki, but re- 
tained its properties to a certain extent when kept at from 4 to 12°. Samples 
kept at 4° in dosed vessels without being previously dried showed moderate 
antiscorbutic properties at the* end of 18 months. 

Fat-soluble content of oils, A. 1>. Stammers (lint. Med. dour.. No. 8128 
{1920), pp 919 , 920) —Attention is called to the necessity, m reporting the pres- 
ence or absence of fat-soluble A m oils, of giving the history of the sample used 
with the processes through winch it has passed. 

Digestibility of some hydrogenated oils, A. T> Hot, m ns and H. .1 Dkitel, 
jr. (A out. Join. Physiol , 5 f t (1921), No. 8, pp. $79-488) -The digestibility of 
cottonseed, peanut, and corn oIJs partially hydrogenated to give hardened oils 
of different melting points was determined by tin* methods employed in previous 
studies from the office of Home Economics, U S. Department of Agriculture 
(E. s. it., 42, p. r»r»2). 

None of tin* oils caused any observable digestive disturbances or decreased 
the digestibility of the experimental diet as a whole. Although the coefficient 
of digestibility decreased as the melting point of the fat increased, all of the 
oils with tin* exception of the sample of peanut oil melting at 52.4° C. and of 
corn oil melting at ~>0° were 92 per cent or more digested. The highest co- 
efficient of digestibility obtained was with a hardened peanut oil melting at 
37°, which gave a percentage digestibility of 98 1 The authors conclude that 
those hydrogenated oils are as well utilized as natural fats of corresponding 
melting points 

The control and manufacture of saccharin, O. Bkyhs (Peber die Kontrolle 
mid llerstcUvny ran Sacdiarin. Zuneh. Hum her d Co . 19 is , pp. i$], figs. 12). — 
This is ft collection of inhumation on the manufacture, pioperties, determina- 
tions, uses, and physiological effects of saccharin and its by products An ex- 
tensive iM of leferoneos to the literature on saccharin, including patent litera- 
ture, is appended 

Comparison of the bacterial counts from machine and hand washed 
dishes and their significance, K. S. Deakhtyne (Utter. Jour. Pub. Health. 10 
(1920). No. 11. pp. 871-872, fly J). — Tabulations are given of the bacterial 
counts obtained from the eating utensils at lestaurants where various methods 
of cleaning the dishes were us**d. The data show n very much higher bacterial 
count in hand-washed than in machine- wan e*d dishes. 

Adsorption of cynnid gas by foodstuffs (Pub Health Rpt. s. [II. *8.1, 35 
(1920), No. 27, p. 1591 - r rhe (juestion of the possibility of adsorption of cyanld 
gus by foodstuffs exposed in the process of fumigation of vessels, warehouses, 
etc., was tested by exposing bread and milk to the gas under a bell jar for 
from 2 to 22 hours and then foiling it to white mice (with or without pre- 
liminary exposure to air). 

With excessive amounts of the cyan id, death followed the ingestion of the 
bread and milk if taken immediately after the removal of the bell jar. If 
allowed to stand for some time, no ill results were noted. This Is thought to 
Indicate that the possibility of poisoning occurring from the consumption of food 
materials exposed to cyan id gas is very slight. 

1 ted Cross course in food selection ( Washington, l). C. : Amcr . Red Crow, 
1921, pp. 100).— The material included in this pamphlet, though written primarily 
for Red Cross classes in food selection, can be used by women Interested in 
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the problems of feeding the family. The lessons, 15 in number, deal with 
factors which must be considered in selecting an adequate diet, and the course, 
as a whole, aims to give a knowledge of foods and food groups, and so enable 
the housekeoimr to modify her selection of food to suit the needs of the 
individual members of the family. 

The matter of food selection for rational life is very much simplified for 
teaching purposes by following the convention of dividing the food supply into 
hve groups, and recommending that all groups be well represented in the diet. 
The groups are (1) vegetables and fruits; (2) foods rich in protein; (8) 
cereals and cereal products; (4) sugars and other sweets; and (5) fats and 
fatty foods. A special lesson is devoted to milk. Fruit and beverages are 
also considered, as well ns calculations on the food value and the costf of the 
diet; infant feeding and food for t lie child; and feeding in special cases. 

In the preparation of this publication the Office of Home Economics of the 
TJ. S, Department of Agriculture and a number of individuals cooperated with 
the Hed Cross. 

The question of correct diet, M. Okeig (Nat. Hist., 20 (1920), No. 5, pp. 
587-591, ft*)*. A traveling exhibit designed to illustrate correct principles 
of diet, prepared by the New York Oily Department of Education in cooperation 
with the American Museum of Natural History, is described, and examples are 
given of meals so made up that they provide a healthful diet for a child from 

10 to 13 years of age. The exhibit includes 16 wax models of foods, eight wall 
charts, and a set of colored blocks showing the composition of six common foods. 

The contribution of European experience on low diets to our teaching of 
dietetics, A. F. Morgan (Jour. Homo Venn., IS ( 1921 ), Nos. 2, pp. 49-53; 
157-108). - 'Much information (some of it not readily accessible) is summarized 
and discussed with reference to the effects of low diet during the war and 
after it. 

The food of the immigrant in relation to health, M. M Davis, .tr. and 

11 M. Wnoo (Jour Uon'C Venn., 13 (1921), Nos. 1 , pp. 19-25; 2, pp. 66-7 %). — The 
authors have summarized much useful information regarding the diet of im- 
migrants, and ways are suggested for teaching them how to make wise and 
rational u<e of American foods and in general to adapt themselves to American 
ways of housekeeping. 

Diet for the school child, T,. II Oim.ett (V. S. Bur. Ed , Health Ed. No. 2 
(1919), pp. 1-1 r t , ftps 10) - This discussion of food in relation to health is de- 
signed particularly to interest and instruct children. The text is followed by 
sample menus for children from 7 to 12 years of age in summer and in 
winter. 

The lunch hour at school, K A. Fisher (V. B. Bur. Ed., Health Ed. No. 7 
(1920), pp. 8-62) • -Various school lunch problems are discussed, including 
school lunches and health education, special nutrition work for undernourished 
children, the social aspects of the school lunch, supplying lunches to poorer 
children, school lunches in rural schools, lunches in high and normal schools, 
the elementary school lunch, the hot lunch In consolidated schools, equipment 
for school lunch rooms, business methods, and related topics. Some selected 
recipes are included, as well as a list of references. 

Malnutrition and school lunches in the elementary schools of Chicago, 
L. E. Rlatjch ([/«.] 7 wv/. Quart., 11 (1920), No. 4, pp. 111-118) .—In addition to 
some historical and other general data, information is summarized regarding the 
elementary school lunch work in Chicago. 

Calcium In the blood of children, W. Denis and F. B. Talijot (Am^er. Jour. 
Diseases Children , 21 (1921), No. 1, pp 29-37).—' The results are reported and 
discussed of a series of calcium determinations on the blood of 119 children of 
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unselected hospital cases of different disorders. Calcium was determined by 
the Lyman method (E, S. It., 37, p. 207), modified by the use of titrated plasma 
instead of whole blood and three calcium standards for comparison instead 
of one. 

The extreme range of calcium in these cases was from a minimum of 1 ihg. 
per 100 to. of blood plasma to a maximum of 13.5 mg. Although the calcium 
values of the blood of 28 cases of rickets were in general distinctly below 
normal, the authors are of the opinion that too great significance can not be 
attached to these results, as several of the patients wore also suffering from 
other muladies (pneumonia predominating) which might affect the calcium 
level in the blood. 

In a number of these cases magnesium determinations were also made by 
the method of Denis, previously noted (E. S. It., 42, p. 712). 

Zinc in the human organism, S. Giaya (Conipt. Rend. Acad . SiH. [Paris], 
170 (1020), No. 15, pp. 906-000). — Determinations of zinc in human viscera are 
reported wh.eh confirm the conclusions of Ghigliotto (E. S. U., 41, p. 405) and of 
Rost and Weitzel (E. S. It., 42, p. 758) that zinc is a normal constituent of 
the human body. The study of the distiihution in different organs showed 
its presence in decreasing amounts in the following order; Drains, lungs, 
stomach, liver, kidneys, intestines, heart, and spleen The urine contained \ery 
little (0 00017 gm. per liter), while human milk contained about 0.(X)13 gin. per 
liter. In the \iscera examined the amount of zinc was found to increase with 
the age of the subject. Tins is thought to he due to a gradual accumulation 
in the system of small quantities ingested with the food 

The presence of orentinin and creutin in the blood in normal and patho- 
logical conditions. — IV. Revision of former methods and results. A com- 
parison of methods, ,1. Fkigl ( liiochem. Ztschr , 105 (1020), No. 1/ 6, pp. 255- 
201), — This pa tier, which is in continuation of previous studies ( E. S. K., 40, p. 
705), consists in a discussion and comparison of the results obtained in the use 
of recent modifications of methods of determining creatln and ereatmin. The 
author is of the opinion that the \ulues obtained for crentin under present con- 
ditions are of little significance, while preformed creatm is the variable factor 
in pathological conditions. 

The pigments of the adrenals, G. M. Findlay (dour. Path, and Pact., 2$ 
(1920), No. )/, pp. 1/82-1/89). — Recent studies on the lipochrome pigments of the 
animal body and their derivation from vegetable tissues ure reviewed, and a 
study is reported of the pigments of the human adrenals in normal and patho- 
logical cases and of the adrenals of hens on different diets. Tests used in dis- 
tinguishing xanfhopliyll, carotin, and melanin are described, solubility in 
petroleum ether being used to differentiate carotin from xanthophyll, and the 
blue coloration with Nile-blue sulphate to distinguish lipochrome granules 
from melanin, wdiicli gives a green color with the same reagent. 

A decrease in the lipochrome of the adrenals of hens on a diet of polished 
rice and a marked increase on a diet of yellow corn and oats is thought to 
indicate that the amount of lipochrome may he varied at will by alterations in 
the lipochrome content of the food. That the decrease in lipochrome on a diet 
of polished rice is not due to lack of water-soluble B is considered proved by the 
fact that in man beriberi can develop even when the food contains a normal 
supply of lipochrome pigment. 

The study of normal human adrenals obtained in eases of accidental death 
showed that there are present in the adrenals under normal conditions at least 
two lipoedirome pigments, one of which is soluble (carotin) and the other in- 
soluble (xanthophyll) in petroleum ether. Melanin pigment was also demon- 
strated in the first months of extra-uterine life and in old age. 
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In pathological conditions of an acute character the amount of llpochrome 
pigment in the adrenals was generally increased, while no melanin pigment was 
found. In chronic diseases there was not only a considerable increase In 
llpochrome, but melanin was found to be present in both the cortical and in the 
medullary cells. 

Further studios on intestinal implantation of Bacillus acidophilus, IT. A. 

(/hepi, us and L. l<\ Rkttoer (So c. tixpt. Biol, (uid Med . Proc IS (1920), No. 1 , 
pp 80-82 ). — The conclusions drawn from earlier observations on the intestinal 
Implantation of B. acidophilus (E. S. R., 43, p. 769) aie confirmed, and the 
preparation and properties of B . acidophilus milk are hrietly described. 

Changes in organ weight produced by diets deficient in antiscorbutic 
vitamin, V. K. Lamer and II L. Campiiell (Roc. Uxpt. Biol and Med. Pioc., 
IS ( 1920), No. 1 , p 32).- The authors report that in young guinea pigs fed on a 
diet deficient in water-soluble O the adrenals at autopsy show a definite increase 
in size over the normal and a still more marked increase in weight, at times 
approximating 100 inn* cent when computed on the basis of body weight minus 
aiimentniy canal. The increase in weight of the adrenals was proportional to 
the length of time the animal was on the scorbutic diet, and was particularly 
pronounced in annuals which had been kept alive for a longer period by the 
.'dmiuistration of small but Insufficient amounts of orange juice. 

“This may be intcrpictcd as indicating a compensatory response to the 
decreased adrenalin production known to exist in the scorbutic animal. This 
point is of Intel est in commotion with the extensive intramuscular and intes- 
tinal hemorrhages found in scurvy.” 

No evidence was obtained that the livei is affected by a lack of water-soluble 
C alone, although there was some indication that the heart and kidiuys are 
enlarged on the scorbutic diets. 

Protein and carbohydrate equivalents in the diabetic dietary, E. M. 
Kwinu (do ur. Amcr. Med Assoc., 16 (1921), An. 5, pp. 300 , 901).- A diet list for 
diabetics Is presented in which the foods are divided into torn groups, the first 
three predominating, respectively, in protein, carbohydrate, and fat, and tho 
fourth consisting of miscellaneous articles to be added to the dit utry without 
allowing for lood value, such as cofhv, washed bran, etc 

In the protein group the weight of each article of food is such as to furnish 
6 gm, of protein, this amount being chosen on account of its being the average 
protein content of eggs, certain diabetic muffins, etc. Each of the curboh>dmte 
portions lurnixhes fi gm. of carbohydrate. The portions of fat have not been 
made equivalent, but represent convenient amounts. With each food in every 
list is given the amount in grams of protein, fat, and carbohydrate furnished, 
from which the total calorific value can he readily calculated. 

The prevention of diabetes niellitus, E. I\ Jonj.in (Jour. 1 mcr. Med . Assoc., 
76' (1921), No. 2, pp. 79- Si ). — This is essentially a discussion of the relation of 
obesity to diabetes. 

Recent work on pellagra, <». Vofgtun (Pub. Health Rpts. [V. R.], So (1920), 
No. 25, pp. 1435-1452, fiy* 1 ). — In this paper, Haul before tho Harvey Society of 
New York on January 24, 1920, (lie author summarizes the woik that 1ms been 
done by the U. S. Public Health Service and by other investigators in the 
attempt to explain the origin of pellagra. The conclusion is drawn that diet is 
the essential factor in the production anrl cure of the disease, and that while 
the nature of the dietary defect has not been discovered, observations point to a 
combined deficiency in some of the well recognized dietary factors as the cause 
of the pellagrous syndrome. An extensive list of literature references Is 
appended. 
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A study of the leucocyte changes in pellagra compared with those occur- 
ring in beriberi, G. M. Findlay {Jour. Path, and Bart., 28 {1920), No. 4 , pp. 
^90-^98 ). — Determinations are reported of the leucocyte changes in pellagra, as 
determined by comparison of the blood findings in a number of cases of 
uncomplicated pellagra with those of healthy controls on the same diet. The 
data on pellagra cases are then compared with similar data from caws of 
beriberi, with the following conclusions: 

44 In pellagra there is a slight increase in the total, but a decrease in the 
percentage, neutrophil count. In beriberi there Is a d< 'crease in the total, but 
not in the percentage, neutrophil count. 

44 In pellagra there is an increase both In the total and percentage, lymphocyte 
count. In beriberi there is a decrease in the total, but not in the percentage, 
lymphocyte count.” 

A consideration of the gastric test meal from experimental data, M. E. 

Rkiifuss and P. B. Hawk {Jour. Amer. Med. Assoc., 7 5 (1920), No. 7, pp. 449- 
452 ). — This Is a brief discussion of gastric analysis and its interpretation, bawd 
largely on the studies from the authors’ laboratory previously noted (K. S 
k., 44, p. (h;r>). 

A simple device for measuring basal metabolism, H. M Joyfs (Jour. 
Amer. Med. Assoc , 75 {1920), No. 8 t pp. 5S8 , 550, figs. 2).--A brief description 
with accompanying photograph and diagram is given of a pot table respiration 
apparatus which is said to have the advantages over the Benedict apparatus 
of being actually portable, requiring no electrical connection for operation, and 
Involving no mathematical calculations. 

Basal metabolism determinations. Tests with two portable closed-cir- 
cuit respiration apparatus, H. N. Tiiien {Jour. Ante). Med. Assoc , 76 {1921), 
No. 2, pp. 86-88). — A comparison of the Benedict apparatus for determining 
basal metabolism and the Jones apparatus noted above was made by duplicate 
determinations with each apparatus on 20 dlfterent subjects 

The average percentage variation between the two readings with the Bene- 
dict apparatus w’aa 3.5 per cent and with the Jones 3 7 per cent, while the 
average difference in variations of determinations with the two sets of appa- 
ratus was 3.9 per cent. Five successive determinations on one patient with the 
Jones apparatus resulted in a maximum variation of slightly less than 4 per 
cent, while with five determinations on a normal subject a maximum variation 
of 3 per cent was obtained. 

The author concludes that suitable clinical accuracy can be obtained with 
either apparatus, but that the Jones apparatus, 44 because of Us compactness, 
relative simplicity, and accuracy, is (‘specially valuable for clinical use.” 

The determination of the basal metabolic rate, and its value in diseases 
of the thyroid gland, C. M. and D. Wilson {Lancet [London), 1920. II, No. 21, 
pp 1042-10 i5). — This is a discussion of the method of determining basal me- 
tabolism by indirect calorimetry and the value of this determination to clinicians 
in diagnosing diseases of the thyroid gland. 

The fundamental classification of disease by the basal metabolic rate, 
W. M. Booth by {Jour. Amer. Med. Assoc 76’ {1921), No. 2, pp. 84 - 86 ) The 
author discusses the significance of the basal metabolic rate in the diagnose* of 
disease, pointing out that as the clinical thermometer divides diseases into the 
febrile and afebrile groups, the basal metabolic rates differentiate diseases into 
three distinct groups, those with normal, increased, and decreased basal 
metabolic rates. While a very high percentage of all abnormal basal metabolic 
rates are dependent on or accompanied by an altered function of the thyroid 
gland, the rate is shown to have a greater significance than as a test for 
hypo- or hyperthyroidism. 
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14 The ‘ normal * standard of the basal metabolic rate is not exact, yet the 
comparatively small ‘ normal 1 variation, compared to the wide range of 
pathologic variation, admits of fully as accurate grouping of diseases as does 
the body temperature. It is to be hoped that the value of basal metabolic 
rates will not be discredited by carelessness in technique and a failure to ap- 
preciate the necessity for carrying out all the technical and physiologic detaiia 
requisite for obtaining accurate basal metabolic rates.” 

ANIMAL PRODUCTION. 

The mammary apparatus of the Mammalia, R Bwebslau (London: 
Mcthium d Co., I Ad., 1920, pp VII A- 1 1/5, ftgs 1/7).— This volume consists of three 
chapters dealing with the structure and development of the mammary glands 
in inonot rcmes, marsupials, and placental mammals, respectively. The author’s 
main Interest is in the phylogenetic history of the Mammalia. There is a 
bibliography of about 45 titles, none later than 1911. 

Studies on the mammary gland. — VI, The development of the mammary 
gland from Its earliest appearance until the period of pregnancy, J. A. 
Myi.kk {Amcr. Jour. Disuses Children , 18 (1919), No. /, pp. 1/-18 ). — This paper 
is (•ssentinlly a summary of the author's observations on the mammary gland 
of the rat reported in his earlier studies (E S. R., 42, p 6(17 > and a survey 
of relevant literature on other species of mammals, including man. 

The development of the secretory ducts of the mammary gland. Re- 
searches on cattle, M. Zschokkk (Arch, Mikros . Anat.. 98 (1919), No 2-8, /, 
pp f8f f -2<)9, pi /. fig 1 ) The author's material consisted of histological prepa- 
rations of the mammary glands of 60 bovine fetuses and 8 young heifer calves, 
and he describes the development of the primary and secondary ducts, the milk 
cistern and (eats, and the histological differentiation of the gland tissues. 
There is a bibliography of 66 titles. 

Composition of the bovine at, birth, L. T> Haiuh, C. It Moulton, and P. F. 
Titou nnmuK (Missouri Rta. Research Rul. 88 (1929), pp 8 1/7. pL 1) --Seven 
Jersey fetuses and young eahes and 18 Hereford new-born calves were used 
in this study There were three groups of Hereford calves produced by dams 
that bad been, respect j\ el y, on high, medium, and low planes of nutrition during 
gestation The Jersey calves did not form an experimental group, as some 
were the products of abortion arid some others were born dead. In general, 
data from only two mixes are included in the Jersey averages. Tables give 
for each calf, with certain incidental exceptions, the weights of the blood, hair 
and hide, composite flesh, 28 internal organs, skeleton, excreta, and kidney fat, 
and the chemical composition of the blood, liver, nervous system, total internal 
organs, hide and skm, skeleton, flesh, bone marrow, kidney fat, intestinal con- 
tents, and the entire animal. The following are the average of the analyses 
of the calves, the flesh, ami the skeleton for each breed and group: 
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The stomachs and intestines of the Jersey calves were heavier in proportion 
to body weight than those of the Herefords and the small intestines were longer. 
The Herefords also had heavier hides, but otherwise there were no distinctive 
breed differences noted. 

Most of the fat in these calves was found with the internal organa At- 
tention is called to the fact that the sums of the percentages of fat and water 
tend toward a Characteristic constant value for each tissue and the calf as a 
whole, without regard to the breed or the plane of nutrition of the dam. 

Commercial feeding stuffs. F. IX Fuller (Texas tita. But. 268 (1920), pp. 5~ 
288 ). — This publication tabulates alphabetically by manufacturers the proximate 
analyses of samples of feeding stuffs collected during the year ended August 
81, 1920, The materials include alfalfa meal, barley chop, dried beet pulp, 
brewers' dried grains, coconut oil meal, corn bran, corn chop, ground corn cob, 
corn and cob meal, ear corn chop with husks, unbolted com meal, corn gluten 
feed, hominy feed, cold pressed cotton seed (prime and choice), cottonseed feed, 
cottonseed cake (prime and ordinary), cottonseed meal (prime and ordinary), 
ground feterita fodder, feteritn head chop, kafir chop, milo chop, milo head chop, 
ground oats, whole pressed peanuts, peanut feed, peanut oil inenl (prime and 
ordinary), rice bran, rice polish, rice screenings, whole pressed velvet bean, 
ground wheat, wheat bran fwith and without screenings), brown, gray, and 
white shorts (with and without screenings), wheat mixed feed, wheat screen- 
ings, red dog, meat scrap, shrimp scrap, and a variety of proprietary mixtures. 
The sample of shrimp scrap analyzed contained 49. 9b per cent crude protein. 

A table showing the average composition of most of the varieties of feeds 
analyzed is included, as well as introductory matter dealing with the admin- 
istration of the State feed law. 

The Texas Feed Law. — Requirements and administration, F. D. Fuller 
(7'exas tit a. Control Circ. F (1919), pp. 5-20, ftps. 2).— This contains the text of 
the Texas Feed Law', definitions of feeding stuffs, etc. Most of the material 
is also gnen in revised form in the bulletin noted above. 

Feeding ground rough rice, etc., to horses, mules, hogs, and dairy 
cattle, W. H. Dalrymple et al. (Louisiana titas. BuL 179 (1921), pp . 8 ).—' To 
show that rough rice and brewers’ rice can be fed to live stock without in- 
jurious results, feeding experiments with hogs ami dairy cows are reported, and 
the mule feeding experiments reported in Bulletin 122 t E. S. R„ 23, p. 072) 
are reviewed. 

In the hog feeding test, w hich was conducted by E. L. Jordan, A. F. Kidder, 
and L. E. Long, there were 0 groups of 3 shotes each and the feeding period 
lasted 42 days The 2 groups receiving the check ration of corn meal and tank- 
age made an average daily gam per head of 2 04 lbs. The feeds given each 
of the other groups and the average daily gains per head were as follows: 
Ground rough rice and tankage, 1.86 lbs. ; ground rough rice, corn meal, and 
tankage, 2.19 lbs. ; brewers’ rice and tankage, 2.05 lbs ; and brewers’ rice, corn 
meal, and tankage, 2 3 lbs. Post-mortem examination showed that the con- 
sumption of large quantities of the rice did not produce any injury to the 
digestive organs. 

The experiment with dairy cows was conducted by H. O. Calloway and in- 
volved 2 lots of 6 cows each. The control group, which was fed a ration of 
corn meal, bran, and cottonseed meal, averaged 24.5 lbs. of milk per day during 
the 00 days of the experiment. The other group was fed ground rough rice 
and cottonseed meal and averaged 22.5 lbs. of milk. The second mixture was 
apparently not so palatable as the first, but no injurious effects were observed 
although the rice formed 80 per cent of the grain mixture. 
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Prickly pear m a f odder for stock, C. F. Jfritz (Union Flo. Africa Dept. 
Apr., tied. Bui. t6 (1920), pp. 15). — This Is a compilation of published and 
hitherto unpublished analyses of the stems, fruits, etc., of Opuntia spp., together 
with suggestions for feeding these materials to stock. There is a bibliography 
of 26 titles. 

Influence of winter rations on the growth of steers on pasture, E. W« 

Sheets (U. 8. Dept. Apr., Dept. Circ. 166 (1921), pp. 11, figs. 4 ) . —The results 
of the experiments previously noted from Department Bulletin 870 (E. S. It., 
44, p. 176) are here summarized, mainly in the form of graphs. 

Feeding yearling steers, O. E. Stockdale (West Virginia Bta. Circ. 34 
(1921), pp. 4* fig. 1). — This is a more brief summary of the results noted above. 

The inheritance of the muzzle color in the cattle breed of Stjernsund, 
II. Funkqtiist ( Hereditas , 1 (1920), No S, pp 843-363, figs . S ). — This is a com- 
pilation of a large number of herdbook records of the color of the rhinarium 
In the Stjernsund breed of cattle. Since in some cases parents with flesh- 
colored muzzles produced offspring with dark muzzles, and in others indivldu- 
als with flesh-colored muzzles were descended from tv\o dark-muzzled parents, 
It Is concluded that at least two factors. G and P, are responsible for muzzle 
color. G produces flesh color and P in the absence of G produces pigmented 
nruzzle. The phenotype pp represents the recessive flesh-colored muzzle. The 
suggestion is also made that there Is a second P gene (Pi), and that the two 
are duplicate genes. Individuals with spotted or mixed muzzles are thought 
to have the formula ggPpp^h or ppppPip* 

Grain sorghums v. corn for fattening lambs, J. M. .Tonfr, R. A. Brf.web, 
and R K. Dickson (Texas Sta. Bui 269 (1920), pp. 3-13). — A 95-day feeding 
exi>enmvid in the winter of 1919-20 with 6 lots of 20 59-lb. lambs is reported. 
Each lamb received an average ration of 1 08 lbs. of grain, 0,14 lb. of cotton- 
seed meal, and 1.89 lbs. of alfalfa hay. The grains fed in the different lots 
and the a \ era ge dally gain per lamb were as follows: Ground corn (as a 
chock), 0.399 lb ; ground milo, 0.394 lb ; ground milo heads, 0 362 lb.; ground 
feterita, 0 36 lb.: ground feterita heads, 0.339 lb.; and ground knflr. 0.372 lb. 
The lot fed milo required 3.1 lbs of concentrates and 4.81 lbs. of alfalfa per 
pound of gain. 

Analyses of the feeds offered and determinations of the Fraps productive 
(fat) values (E S. It, 35, p. 561) are included. 

Field peas for fattening lambs, T. W. Lonsdale (New Zeal. Jour. Agr , 21 
(1920), No. 3, p IlfO). — At the Moumahaki Experimental Farm a lot of 59-lb. 
lambs on rape pasture gained 9 41 lbs. per bead in 3 weeks, while a similar lot 
of 564b. lambs on an equal area of held pea pasture, seeded the same day as 
the rape, gained 12.68 lbs. per head. 

Studies on the Miincheniohra flock of Merino mutton sheep, C. Ohly 
( Arb Dent. Qescll. Zuvhtungsk., No. 24 (1920), pp. 110 . pis. 9). —This is an ac- 
count of a large sheep ranch established about 1863 The foundation stock 
consisted of French Merinos, and the flock, like a similar one described by 
Schmehl (E. S. K., 28, p. 366), has been maintained by intensive inbreeding 
from which no ill effects have come. A history of Merino breeding in Germany 
during the early part of the nineteenth century is included. 

Annual wool review for 1010 and 1020, J. R McPherson ( Bui. Natl . 
-Iwoc. Wool Manfrs., 50 (1920), No. 1, pp. 34-115, pi 1; 51 (1921), No. 1, pp. 
29-114, pis. 4 )♦ — These are the customary yearly reports giving statistics of 
domestic wool production and the wool trade of the United States and other 
countries, and are aimilar to those formerly prepared by Battison (E. S. li. f 
42, p. 770). 
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TIi© reindeer industry in Alaska, G. J. Lomrn (Jour. Heredity, 11 (1920), 
No. 6 , pp . 248-252, pi 1, ftps. 9 ). — The author describes the growth of the reindeer 
industry In Alaska since the first importations from Siberia in 1892. 

Swine [feeding in Guam], 0. W. Edwards (Guam Sta. RpU 1919, pp. 18-16, 
fig. 1). — Two lots of 4 pigs each were used in a study of the tethering method 
practiced by the Chamorro farmers In feeding their pigs. The lot kept teth- 
ered made a total gain of only 48 lbs. during the four months of the experiment, 
whereas the lot with a free range of Para grass pasture gained 144.5 lbs. 
although they were given only as much concentrate feed as the tethered lot 
consumed. 

In an experiment with growing swine 4 native pigs wore fed a ration com- 
posed of corn meal, ground cowpeas, and cooked sweet potatoes (characteristic 
native feeds) and made a total gain of 121 lbs. in the 60 days of the test. 
Another lot fed corn meal, ground oats, and meat scrap gained only 90 lbs. in 
the same period. 

A progress report is included of studies of velvet beans as a feed for brood 
sows. 

The rat© of ovulation in the domestic fowl during the pullet year, S. 
Brody (Jour, Gen . Physiol., 8 (1921), No. 4, pp. 481-487, fig. J).— This contribu- 
tion from the Missouri Experiment Station is an attempt to express egg pro- 
duction by the mathematical formula for an autocatalytic monomolecular re- 
action employed by Robertson (E. S. R, 36, p. 263) and others to estimate the 
rate of growth of animals and plants The formula in the form here used is 

A' {<—<,), 

where A is the number of eggs laid in the natural laying season, x is the num- 
ber of eggs laid from the beginning of this season to time t , U is the time re- 
quired to produce the first half of the eggs laid during the season, and K is a 
constant to he determined from the data at hand. Since egg records are usually 
tabulated by months from November to October, A is assumed equal io the 
number of eggs laid in this period, and l and t x are measured in months with 
origin at November 1. 

For the 4,210 Barred Plymouth Rock pullets discussed by Pearl and Surface 
(E. S. R., 24, p. 675), A =129 eggs, t x -= 5.9 months, and K =0.212. For 1,000 
White Leghorn pullets at the Storrs egg laying contests (E. S. It., 41, p. 870), 
A— 163 eggs, 6.64 months, and A— 0.235. Tabulations are presented allow- 
ing the concordance between the actual and the computed egg records for the 
two sets of data. The agreement was particularly good from January to Au- 
gust. Discrepancies in the other months are attributed mainly to the failure 
of the natural laying season to coincide with the calendar year. 

Elements of higher fecundity, M. E. Dickson (Mich. Acad. Sci. Ann . Rpt., 
21 (1919), pp. 145, 146). — Records of egg-laying tests are cited to show that there 
is little difference between breeds in average egg records per hen. This result 
is attributed to the uniformity of conditions at contests and Is held to demon- 
strate the futility of breeding for egg production. 

Mineral content of southern poultry feeds and of other feed mixtures 
and their potential acidity and potential alkalinity, R. F. Kaupp ( N , C. 
Dept . Agr. Bui., 41 (1920), No. 17 [ North Carolina 1 Hta. Tech. Bui 19] pp. 42, 
fig. 1). — This consists of material in two papers previously noted (E. S. R., 89, 
p. 577; 44, p. 473). 

[Poultry feeding experiments in GuamJ, C, W. Edwards (Guam Sta. Rpt. 
1919 , pp. 19, 20).— In a study of hand-squeezed fresh grated coconut as a supple- 
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meat to a ration of wheat, corn, oats, and cowpeas for chicks under six weeks of 
age, it was found that chicks receiving the coconut to the extent of 20 or 80 per 
cent of the ration grew more rapidly than the check lot not receiving the coco* 
nut and showed no ill effects. There was some indication that the use of a 
higher proportion of coconut produced paralysis, hut the lot receiving the coco- 
nut to the extent of 75 per cent of the ration did not show a higher mortality 
than the check lot 

Two tests of rations composed of local feeds were made with chicks from 6 to 
12 weeks old. One ration was composed of cracked corn, cracked rice, cracked 
cowpeas, hand-squeezed coconut, and meat scrap, and the other of cracked com, 
hand-squeezed coconut, and meat scrap. In neither case were the gains as great 
as those produced hy a so-called imported ration in which the mash was com- 
posed of com meal, bran, and meat scrap and the scratch feed of com, wheat, 
and oats. 

Poultry feeding: Moat v. no meat, F. O. Brown (New Zeal Jour . Ayr., 21 
(1920), No. 8, pp. 186, 181). — Two pens of six White Leghorn pullets receiving 
only wheat (whole and ground), shorts, and bran for a year produced, respec- 
tively, 209 5 and 215 7 eggs per bird, and two other liens receiving meat meal in 
addition laid 217 and 207.5 eggs per bird. 

Effect of lights on common dock, B. F. Kaupp (Poultry Item , 28 (1921), 
No. 8, pp 1-9. fly. 1). — A pen of 81 Single Comb Rhode Island Red pullets at the 
North Carolina Experiment Station, which was lighted artificially during the 
winter so as to make the dally feeding period 15 hours, averaged 147 eggs per 
bird during the year < 1919-20). A similar tlook not, lighted averaged 101.8 eggs. 
The former required 7.1 lbs of feed per dozen eggs and the hitter 9 0 lbs. 

Coal sto\ e colony brooding, I. L. Owkn (New Jersey Stas.. Hints to Poultry- 
men, 9 (1921), No. 6, pp. 4 , ftps. 4).- Brief popular inhumation is given on col- 
ony brooding using a coal burning stove for heating. 

Management of chickens on Texas farms, R. M. Sherwood (Texas Sta. 
Circ. 28 (1921), pp 8 lJf, tigs. 5 ). — Suggestions for the selection of breeding 
stock, the batching and care of chicks, and the feeding and housing of laying 
hens are included. 

Poultry keeping in the Federated Malay States, If. M. Mti.i.eii (Utility 
Poultry Jour.. 8 (W 20), No. 6, p. 281).— In this brief note the author states that 
the native fowl are mainly of the game type, but that European breeds have been 
Imported and seem to thrive. Paddy is the principal final used, but other local 
fec^ds available are maize, pumice (coconut waste after oil extraction), and 
rubber seeds split and boiled. The author feeds a wet mash composed of ground 
paddy husks, punace, and boiled tapioca root. 

DAIKY FARMING— DAIRYING. 

Can ** home grow n rations M supply proteins of adequate quality and 
quantity for high milk production? II, E. B. Hart and G, C, Humphrey 
(Jour, Biol. Chan., 4b (1920), No. 1, pp. 189-201, figs. 8). —The authors report 
a repetition of their previous experiment (E. S. R., 48, p. 270), using alfalfa hay 
in place of red clover hay. The rations were made up so that each 50 lbs, pro- 
vided 250 gin. of nitrogen, and the nutritive ratio was approximately 3 : 7.9. All 
four cows maintained a positive nitrogen balance ami maintained their milk 
flow at its normal level. One of the cows was a Holstein giving 40 to 45 lbs. of 
milk daffy, containing 11.4 per cent of solids. 

The difference between these results and those secured with red clover are not 
attributed to any peculiarity of the alfalfa proteins, but to the fact that alfalfa 
52478° — 21 0 
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bay, Bavin# a higher protein content, permits a larger intake of nitrogen. In 
each experiment about the same proportion of digested nitrogen was used for 
productive purposes. 

Sunflower ensilage, W. 0. McKilltcan ( Farmer's Advocate and Home Jour. f 
56 ( mi ), No. U9S, pp. 682, 638 ).— The milk records of 7 Milking Shorthorn 
cows at the Brandon, Manitoba, Experimental Farm during three 3-week periods 
are summarized. The ration consisted of 10 lbs. of grain, 45 lbs. of silage, 25 
lbs. of mangels, and 12 lbs. of straw. Sunflower silage was ftxl in periods 1 
and 3, and the daily milk yields were, respectively, 24.62 and 21.37 lbs. per cow. 
During the second period, when corn silage was fed, the yield was 23.59 lbs. 
In the case of each cow the yield during period 2 was greater than the average 
during periods 1 and 3, the mean difference being 0.59 ih. 

It was noticed that abnormally large amounts of urine were discharged dur- 
ing the feeding of sunflower silage, but no injurious effects were observed. The 
sunflower silage froze more readily than the corn silage, although the moisture 
content was not higher. 

A study in bulls, A. C. McCandtjsh and L. M. Winters (Jour. Pain/ 

8 (1920), No. 6, pp. 529-589). — This is the study of the milk and butter fat pro- 
duction of the daughters of five herd sires used at the Iowa State College dairy 
farm in comparison with the yields of the daughters’ dams. The records in 
each case are corrected to a standard mature age. Two of the bulls produced 
a distinct increase in records and one a distinct decrease. 

Ad interim report on milk production, J. O’Nehj., D. Floors, et Ah. 
(Dublin: Conm. Jnq into Kcsourccs and Indus. Ireland , 1920. pp ( 2 , i). — This is 
a preliminary report of a survey of the status of milk production in Ireland 
based upon an extensive body of testimony presented by witnesses 

It was found that the annual milk production averaged only about 420 gal. 
per cow and that many cows gave less than 200 gal. The speedy organization 
of cow test associations is advocated, part of the exf>ense of operation to be 
borne by the local creameries. Pending this, it is suggested that the creamery 
manager keep what records he can of the average production on individual 
farms. It is also suggested that stud farms be established in dairy districts 
where bulls of the best dairy strains can be tested in respect to their trntisimb 
ting qualities If the progeny prove satisfactory the hulls are to he available 
for service to neighboring fanners. 

Bacterial inhibition. - 1 , Germicidal action in milk, W. 11. (hi \mtoobs 
(Jour. Bari,, 5 (1920), No. 6 f pp. 527 51/1, fan. }) --The author reports expen 
meats made at the Illinois Experiment Station in which samples of milk were 
Inoculated with pun* cultures of Bacterium eoli, B. lachn-acidi, and an unidenti- 
fied red chromogen isolated from a creamery can. The milks were obtained 
under aseptic condiLons from 11 cows selected because in previous experiments 
they bad shown a low cerm content in the udder Tialf of each sample was 
inoctila ted raw and was hold at 37° 0., while the other half was heat Hi to 85 
or 90° for 2 minutes and then cooled to 37°. 

From a comparison of the accounts of the organisms in the raw and In the 
heated milk It was found that the raw milk had a marked germicidal effect upon 
B. coli , only a slight effect (if any) on the chromogem, and a somewhat accelerat- 
ing effect on the growth of B. Iactia~ac4di. The germicidal action deluded 
somewhat upon the Individual cow. Since the chromogen and the B, lactic 
acidi showed considerable dumping in the raw milk cultures and B. coli showed 
but little dumping, it is concluded that there is no common relation between 
agglutination and bacterial inhibition except that both are destroyed by heating 
the milk. 
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Th© sporo genus test as an Index of the contamination of milk, 8. H. 
Ayers ami I*. W. Clkmmeb ((/. S. Dept. Agr. Bui. 940 (1921), pp. 20, pis. 8).-~ 
Id experiments made In the I>alry Division neither the original Savage test 
(IS. S. R., 25, p. 877) nor the Weinzirl-Veldee test (E. S. R., 34, p. 272) gave 
results which were of quantitative value In estimating the contamination of 
milk with Bacillus enteritidis sporopenes. A modification of the Savage method 
in which each of the 10 tubes is filled with 20 ec. of the sample instead of 2 cc. 
proved fairly satisfactory. Experiments also showed that dirty utensils do not 
contaminate milk with spores of if. enteritidis sporopenes, and that the only 
Important sources of the spores is manure. 

Detection of manuriai pollution in milk by the anaerobic spore test, 
,T. Weinzikl ( A tner. Jour. J * uh . Health , 11 (1921), No. 2, pp. 1 49-152, fig 1). — 
This paper supplements that of Weinzirl and Veldee (E. S U., 34, p. 272). 
Since Bacillus sporogencs is not the only anaerobe present in cow manure, the 
name “ 11. sporoocncs test ” is abandoned and “ anaerobic spore test ” sub- 
stituted. A single test tube containing 5 cc. of tbe sample Is now used in place 
of the three tubes formerly employed. 

It was found that about 25 per cent of tbe market milk of Seattle and 
Yakima, Wash., ga\e e\ idence of manorial pollution. 

Pure culture starter tor butter making, A T CrmutON (Quebec Min Apr. 
Rpt., 1920, pp. 64-67) - In an experiment at tbe Provincial Dairy School, St. 
Hyacinthe, Quebec, 14 samples of pasteurized cream were churned without 
starter and 15 with starter. Competent judges who scored the butter for flavor 
at interutls during storage were unable to detect any superiority in the butter 
made with starter. 

The gas production of Streptococcus kefir, J. M. Shkkman (Jour, /tact.. 
It (1921), No. 1 , pp 127-13 t) .“ The cultures of <S\ kt(U isolated from Cheddar 
cheese by khans ( E S. K., 30, p. 385) were studied in tbe laboratories of the 
Dairy Division. IT. 8 Department of Agriculture. The author’s observations 
indicated that this organism utilizes the lactose but not the peptone of lactose 
broth to produce carbon diox id. Since carbon dioxid production in Cheddar 
cheese continues long after the disappearance of the lactose, it is concluded that 
relatively little of the gas produced during curing can be attributed to &. kejir. 

VETERINARY MEDICINE. 

The importance of research in animal pathology to agriculture, T. Smith 
(Nehr. Vmv , Apt Co/. {Pamphlet), 1920, pp 22). — This is an address given at 
the dedication of the animal pathology and hjgiene laboratories of the Univer- 
sity of Nebraska In September, 1020 

Proceedings of the Ohio State Veterinary Medical Association, 1910 
(Ohio T et. Med . Assoc. Proc., 1919, pp. 153 ). — Included in the proceedings are 
the following papers: The Pathology of the Reproductive Organs in Sterility, 
by E. T. Hallman (pp. 109-114); Hemorrhagic Septicemia in Swine, by K. A. 
Cahill (pp. 115-121); Some New Surgical Methods, Illustrated, by N. S. Mayo 
(pp. 122, 123); Tuberculosis Eradication, by J. E. Gibson (pp. 121 135) ; 
Stomach and Intestinal Ailments of Ruminants, Therapeutical Advice, by F. L. 
Carr (pp. 136-141) ; A Report of Anthelmintic Experiments Conducted at the 
Ohio Experiment Station, by D. C. Mote (pp. 342-147); and Observations in 
the Control of Contagious Abortion of Cattle, by C. W. Eddy (pp. 148-153). 

Annual reports of the oflicial veterinarians of Prussia for 1912 and 
1913, Njbvkrmaiyn ( Veroffcntl . Jalircs Yet. Ber. Ticrarzte P rents., 13 (1912 
[pub. 1914 }), pt . i, pp. VI +136, pis. 16, figs, l; IS (1912 CfWfc 1920]), pt. 2, pp. 
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IV'-t-US; V, (1913 [pub. 19S0]), pt. 1. pp. VI +115, pin. !,) —These are the thir- 
tecnth and the first part of the fourteenth annual reports dealing with animal 
diseases In Prussia in 1912 and 1919, with the statistical data presented in 
tabular form (E. a. It., 32, p. 577). 

Comparative studies on the physiological value and toxicity of cotton 
seed and some of its products, 1. G. Macy and L. R Mem»el (Jour. Phar- 
macol, and Expt. Ther., id (1920), No. 5, pp. 345-890, fig*. 22). — ' “Cotton seed 
Kernels, alone or mixed with other foodstuffs, are unpalatable and fatally toxic 
to rabbits, guinea pigs, and pigeons even when fed with molasses and cab- 
bage; and also to albino mice e\en when the kernels are supplemented with 
butter fat arid inorganic salrs, Rabbits and guinea pigs decline rapidly on 
cottonseed meal ; pigeons and mice decline more slowly, depending upon tiie 
source and properties of (he meal fed; for different* samples of cottonseed 
meal vary in their immediate effects upon animals. Cottonseed meal was 
rendered less deleterious and mere palatable to rabbits by treatment with 
moist heat at high temperatures. Thorough extraction with ether was 
Ineffective in detoxicating cottonseed meal. 

“The decline of animals feeding on cottonseed meal, resulting in the so-called 
•cottonseed meal injury/ is not attributable entirely to inanition. This was 
demonstrated by determining the (nod intake of each animal and by conducting 
control experiments; the latter, in which animals reached daily the same 
Quantity of an adequate control diet as that which the cottonseed meal victims 
consumed, show that death is not (he result of starvation, but due to some 
other factor. 

“Cottonseed meal injury Is not due to a lack of water-soluble vitamin, first, 
because all cottonseed diets were ted to rabbits, guinea pigs, and pigeons along 
with a large quantity ot cabbage which is well known to contain sufficient 
vitamins; secondly, became mice survived six months in good condition on a 
diet in which the only source of water-soluble vitamin was cottonseed meal; 
thirdly, because toxic cottonseed men! contains enough vitamin to completely 
relieve pigeons suffering from polyneuritis in two to five days; fourthly, 
because yeast, which is \ery rich in water-soluble utamin, incorpo" tied in a 
toxic cottonseed meal diet is ineffective in warding off cottonseed meal injury. 

“Some animals are able to recover from the 111 effects of cot t ' - seed diets 
when the deleterious food is replaced by an adequate one, others are not. 

“Normal reproduction of albino mice does no( take place on a food mixture 
containing CO per cent cottonseed meal, 5 per cent butter fat, 4 per cent 
inorganic salt mixture — a diet whi< h one would regard tvs adequate; the second 
generation tends to he very weak and unable to reproduce in the normal way. 

“The most characteristic clinical symptoms of cottonseed meal injury in 
rabbits, guinea pigs, pigeons, and albino mice are emacialhn, loss of appetite, 
weakness, rough hair and unkempt appearance, disturbance in breathing, finally 
coma and perhaps paralysis. Macroscopic post-mortem examination reveals 
dilation of the right side of the heart* and usually congestion of the liver, 
kidneys, and in many cast's, the lungs. Splanchnic congestion was frequent, 
and if the intestines were not hermorrhugic they often appeared friable and 
easily ruptured.” 

On the classification of the Asoaridae, II* H. A. Bay us (Parasitology, 12 
(1920), No. 4t PP* 411-42 6\ figs. 7). — The second part of this paper, the first part 
of which has been previously noted (E. S. It., 44, p. 375), deals with the Poly- 
delphis group, with some account of other asm rids parasitic in snakes. 

Experimental investigation of the bactericidal action of metals (copper 
and Silver) in vivo, T. Matsunaua (C entbl. Bakt. [etc.], & Abt. t Orig< f 82 
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(1918), No. 8-4, pp. 811-81 7).— Powdered silver or copper, when injected sub- 
cutaneously Into guinea pigs together with various pathogenic organisms, was 
fount! to inhibit the growth of these organisms. Good results were obtained 
with anthrax, diphtheria, and tetanus bacilli. The author is of the opinion 
that these results, together with similar results obtained by others in vitro, 
indicate the possible value of powdered metals in wound treatment. 

Investigation of specific disinfectants.- II, The action of salts and ions 
on bacteria, V Fiskmujig (CenlM. Halt. [cfe.J, 1. Abt ., Orig 82 ( 1918 ), No. 2, 
pp. 69-208 ). — This extensive investigation is in continuation of a previous 
study 1 in which it was shown that the notion of many anilin dyes, both basic 
and acid, on various microorganisms was selective in that the Gram-positive 
were much more easily destroyed than the Gram negative. In an effort to dis- 
cover the relation between chemical constitution and bactericidal action, the 
antiseptic and bactericidal action of a large number of Inorganic salts was 
tested on a number of bacteria by 1 lie methods employed in the previous study. 
The results obtained arc presented in n series of tables indicating the relative 
effect on the 12 organisms studied of different positive and negative ions. 

Comparative study of new substitutes for saponified cresol solutions, 
F. Pittiiorn {('cut hi. Halt. j Abt . O tig., 82 (1918), A o. 6 , pp, 417-468 ). — 

A study is repotted ot the relative solubility and hacteiieidal action of six 
commercial substitutes for cresol, Fawestol. Cm - dm FroMil, Itetahso), ( 'resold, 
Opticreso, and Tricr**sol. All were found to ha\e strong lmcterici<lal power in 
concent rations tunnelling from 1 to 2 per cent of' creso]. 

Home new disinfectants, F. Pm horn (('vnthl. Halt. (Vfcl, 1 iht , Orig., 84 
(1920), No. 6. pp fsti‘496) <\>ntinuing the esanunation of substitutes for cresol 
soap solutions noted above, the author reports the results of a study of the 
relative bactericidal power of the following commercial preparation^ : Tetosol, 
(Yesitol, and Faral A (ere so} with a cresol soap solution!, Parol and Oaral K 
(chiorcresols). Pplilorm and FaraJ C { formalin soap preparations ). ami Ken- 
taufltin (a cresol formaldehyde prepn ration ) . 

The disinfecting value of the three cresol isomers (metw-, ortho-, and 
paraeresol), F Pittiiorn (Cnitbl Halt, [etc], 1 Abt Orig., 82 {1918), No. 6, 
pp [88— 49 1 ) , The relative bactericidal powers of the three isomeric forms of 
cresol were found to bo in the dem easing order of the met a, pant, and ortho 
compounds. So little difference was, however, noted in their strength that the 
practice of preparing an ortho-free cresol is thought inadvisable, and a mixture 
of the tlm*e is instead recommended as having a stronger action than any one 
isomer alone. 

Insoluble serum, A. Besufdka ( Compt Hind. So<\ Biol. [Perris], 88 (1920), 
No. 18, pp, 461, 468) - The author states that by dissolving desiccated serum 
(5 gin.) in 10 oc. of physiological salt solution and heating the solution on 
the water hath for an hour at from 57 to 58° O. n yellow, transparent mass of 
coagulated serum is obtained which retains all its original properties except 
solubility. By triturating the powder in water or a very dilute phenol solu- 
tion, an emulsion is obtained which can be used in place of ordinary serum for 
Intratracheal Injections and Is said to have the advantage, owing to its insolu- 
bility, of offering no danger to an animal in a state of anaphylaxis. Intrave- 
nous Injection is to be avoided on account of the possibility of embolism. 

Attempts at purification of therapeutic sera, A. Bkrrkdka (Compt. Bend. 
Acad , tftf. [IVirf.v], 110 (1920), No. 26, pp. 1628 , 1629 ). — The emulsion of solidified 
serum noted above has been found to separate on standing for 24 hours into 
two layers, the lower a yellowish turbid liquid containing the protein matter 

1 Centbl. Bakt [etc.], X. Abt, Orig., 71 (19X»), No. 5-7, pp. 420-505. 
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and the tipper a transparent limpid liquid which, on evaporation in vacuo, given 
a residue equal io one-tenth of the original serum. This liquid is even less toxic 
for the sensitized animal than the total serum, and can be injected directly 
into the blood in doses of 1 cc. or more without provoking anaphylactic symp- 
toms. Experiments with anti tetanus serum prepared in this way have indicated 
that the antibodies are concentrated in this liquid. 

Epidermoid carcinoma in domesticated animals, S. A. Golobrkg (Cornell 
Vet., 10 (1020), No. 4, pp. 285-244, pis. 5).- -A review ot the literature and the 
cases here reported have led the author to conclude that (1 ) in the domestic ani- 
mals the epidermoid carcinomas are the most common of the malignant epithelial 
tumors, and (2) epidermoid carcinoma originates more frequently at the places 
of transition between the skin and modified squamous epithelium, or between 
Squamous and other types of epithelium. 

The artificial transmission of foot-and-mouth disease to guinea pigs, 
O. Waldmann and .T. Pape (Berlin. Tmaiztl. Wchnsdir., S6 (1020), No. 4h< VP- 
510, 520).— The authors report that they have succeeded in transmitting foot- 
and-mouth disease from swine to guinea pigs by subcutaneous inoculation of 
virus from a fresh lesion. From tlio typical lesions produced transfers have 
been made through live generations. In explaining the failure of previous 
workers to imect guinea pigs with foot-nnd mouih dUensv, they suggest that the 
disease In the present epidemic may have hern of an unusually high virulence 
or that the virus may have become so altered through successive swine passages 
as to be more suitable for guinea pig Inoculation 

The detection of glanders in exhumed carcasses by means of the precipi- 
tation method, W. Ph'Iikk and A Hi-hsk (Ccntbl. Ball, [eh J, /. I bt., Orly., 
82 (1018), No 8~h pp. 2)0~2)2).- The author reviews the conflicting literature 
on the reliability of the precipitation test for diagnosing glanders in exhumed 
carcasses, and reports time cases m which positive results were obtained with 
this reaction while other methods failed. 

Immunization with hile against rinderpest, Cukashon f Bui. Soc. Cent. MM, 
V<tt., 06 (1020), No. 8-10 , pp 11/2-145) — The author reports considerable ex- 
perience in the French Sudan in the immunization of entile against rinderpest 
by means of Idle from animals affected with the disease. A high percentage 
mortality resulted following inoculation with bile from animals having a viru- 
lent form of the disease, but a low percentage mortality following inoculation 
with bile from animals having only a slight attack. The inoculation thus pro- 
duces an attack of the disease, imld or sevcie, according to the nature of the 
bile used, and does not confer n state of active or passive immunity in the 
usual sense of the word. 

Chemical composition of the tubercle bacillus (Ann. Inst. Pasteur, S 4 
(1020), No. 8, pp. 401-546). This extensive study of the chemical composition 
of the tuben le bacillus is presented In three parts, ns follows: 

I. The organic composition of the tubercle bacillus , A. (Juris (pp. 497-533).— 
The literature on this phase of the study is review^ and discussed under the 
headings of researches on the extraction of the organic constituents of the 
bacillus, particularly fats, and analytical study of these constituents. This i« 
followed by the report of the author’s investigations following the same general 
scheme, the material used being a mixture of human and bovine tubercle bacilli 
such as is used at the Pasteur Institute in the preparation of tuberculin. The 
results of this study are summarized as follows : 

The lipoid constituents of the tubercle bacillus include a new substance of the 
nature of an ester soluble in chloroform and insoluble in ordinary ether, and 
forming on hydrolysis crotonic acid mixed with a little isocrotonic acid. On 
account of Its transparent appearance the ester has been given tlie name “ hyali- 
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nol. w Other constituents found were a wary phosphatid-containlng mixture, 
giving on hydrolysis mycol, another alcohol of high molecular weight, and a 
mixture of palmitic and stearic acids; a war consisting principally of mycol 
laurate, a substance melting at 300° O. but obtained in too small quantities to 
be studied ; and a fat consisting essentially of the glycerlds of oleic, palmitic 
»( carle; and arachidic acids with a small quantity of caproic and butyric acids. 
Among the nonlipoidal substances were found a nueleoprotein giving reactions 
analogous to but less marked than tuberculin and amino acids resulting from the 
digestion of protein matter by the bacillus. 

II. inorganic constituents of the tubercle bacillus , A Ooris and A. Idot (pp. 
53*3-537). — The tubercle bacilli yielded about 2.5 per cent of ash consisting 
chiefly of phosphates with some sulphates. The metals In decreasing order con- 
sisted of sodium, potassium, calcium, and magnesium, with traces of iron, man- 
ganese, and zinc, the last element being considered accidental. 

III. Study of acid resistance, A. Ooris and A. Tint (pp. 537-545). — The 
acid resistance of the tubercle bacillus was found to be due chiefly to certain of 
the lipoldai suksluimes with which it is impregnated, the most active substances 
being the waxes, toge ther with the tree alcohol liberated with tlieir saponifica- 
tion. 

Serum diagnosis of tuberculosis with the antigen of Besredku, A. Bass 

(Compt, Rend. Nor. Itud [Paris ], Kl (1920), No. 28, pp, 1201, 1202). In the ex- 
perience of the author tin* complement fixation test tor tuberculosis is always 
posimo in continued tuberculosis and always negative in healthy subjects, while 
in doubt fill cases a n*-*cnt»\e reaction indicates absence of lesions 

Improper tuberculin tests, J. K. Mohjleh {(' ortull i <7., 10 (1920), No 4, PP * 
£20 } ) 

Tuberculosis literature in France during 1014-1910, (i Tchok ( Inter - 
null. Vcntbl . (iesam. Tubt rLulose l'orsch ., 14 (1920), So. 10-12, pp 195-228 ).— 
This is a condensed re\ ie\v of French contributions to the study of tubercu- 
losis, with many references to the original literature. 

On some tilariid parasites of cattle and other ruminants, < 1 L. RouucngeI* 
(Paiuxttoloyy, 12 (1920), fr,o 4, pp. $41-849, figs 7) --Inscriptions are given of 
fie t aria lahiata-pafnllom ( A less. ) , 8. digitate tv. Linst. ), 8. marshalti n. sp., 
and 8. kornbyi n. sp 

Pseudo-actinomycosis or streptotriohosis in the camel, F. K. Mason (4 OK 
Jour. Egypt, 9 (1919), pp. 7 -IS, pis. 2). — The author tails to find any previous 
record of stroptoirichosis in the camel, nor of any strep! othnx having the 
peculiar characters of the form here described as new under the name Sttcpto* 
tkrix camcli. 

Diseases of swine, \V. VV. Dimock {Vet. Alumni Quart. [Ohio State l 8 

(1920), No. 2, pp. 57-45). ‘- This is a general discussion of the classification, 
diagnosis, and methods of control of diseases of swine as they concern the 
practitioner. 

Infectious abortion in sows, F. M. Haies and J. Trwm (Durnc Digest, $ 
(1920), So. 2, pp. 4b 45)*— This is u brie! discussion o t the symptoms of conta- 
gious abortion in swine, interpretations of reaction to the agglutination test, 
methods of drawing and shipping the blood for the test, and precautions to be 
taken toward the prevention of the disease. 

The turkey au important factor in the spread of gapeworms, B. IL Ran- 
som (U. 8. Dept. Ayr, Bui. 989 (1921), pp. IS).— In examinations made of the 
tracheae of 635 chickens that were killed for sale at poultry stalls in Wash- 
ington, I>. 0., during the winter months, none of which fowls were less than 6 
months old, uo infestation with Bynyamwt track calls was detected. Traclieas 
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of 679 turkeys from the same market, all of which birds were at least 8 mouths 
old, gave an infestation of 22.5 per cent 

In artificial infestation experiments in which gape worm eggs containing fully 
developed larvae were fed to incubator chickens, there resulted an infestation 
of 87 per cent in chickens up to the age of 4 weeks, 84 per cent from 5 to 8 
weeks of age, 66 per cent from 9 to 20 w r eeks of age, and 29 per cent from 21 
weeks to adult age. 

The investigations reported led the author to conclude that the turkey is 
probably the natural host of the gape worm, and that adult as well as young 
turkeys commonly harbor gape worms, though they may show no symptoms of 
infestation. “The turkey iu apparently the chief agent in the spread of gape- 
worms to new localities and is apparently the principal source of infection to 
the soil on poultry farms where gapes is prevalent. (Japes among chickens 
appears to be more prevalent on farms where turkeys frequent the chicken runs 
than on farms where there are no turkeys. Available evidence Indicates that 
ga{K‘s has a tendency to disappear from farms following the removal of turkeys. 

“Chickens, unlike turkeys, are readily susceptible to infection with gape- 
worms only while they are young. They become less susceptible to infection as 
they grow older. Adult chickens, at least in some localities, rarely harbor gape- 
worms, and hence in such localities are seldom likely to spread infection. In 
those instances in which gapevvorms develop in adult chickens or chickens 
approaching maturity, the parasites are likely to live only a short tune. 

“Ground contaminated by gnpeworins is likely to remain infective for at 
least a year after further infection of the soil has ceased Losses fron* guides 
can be greatly reduced, if not altogether avoided, by keeping young chickens on 
ground that has not, been exposed to contamination within at least a year and 
that is protected from further contamination by excluding turkeys from it 
during its occupancy by the chickens. As gape worms appear rarely to occur in 
adult chickens, brood hens may be associated with the young chickens with 
probably little risk of infection to the latter from that source. The simplest 
means of preventing or reducing losses from gupes appears to be the exclusion 
of turkeys from farms where chickens are raised.” 

Sod disease of chickens (vesicular dermatitis), I. E Newsom and W. H. 
Feld ALAN {Colorado Sta. linl 262 { JU20) t pp. 12 , figs. 6)~ Thi> is an account of 
an affection, largely of small chicks during the first month of life, that has 
not been previously described In some eases old hens ure also affected. The 
station lias been receiving requests for information concerning the disease for 
the past 7 or 8 years, and it has been observed by one party at Elba, Colo., 
practically every year for the past Ki years. Observations Indicate that it is 
quite prevalent throughout all of Colorado east of the Rocky Mountains wher- 
ever prairie sod remains unbroken, but it has not been reported from the 
western slot*? of the State. It appears to be fairly well known in western 
Kansas and Nebraska and in eastern Wyoming. In some localities it is so 
serious as to cause settlers to stop raising chickens entirely, and in several 
instances it has resulted in the loss of from 50 to 90 per cent of all young 
chickens. It has also been the experience of some that the disease is extremely 
virulent in certain years, only to disappear entirely in the year succeeding, 
though there is no evidence that it is associated with either dry or wet yearn 
The disease frequently heroines apparent during the first week of life, the 
young chicken becoming dull and remaining behind the rest of the brood. Close 
examination at this time often reveals the presence of blisters between the toes 
Or possibly small scabs on top of the toes and on the lower part of the leg. 
* Keabs have not been found on the under surface of the toe. The whole foot 
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is ttsimlty swollen and is very tender to the touch. Owing to the pain, the 
chicken sits down a great deal. In the course of two or three days the vesicle 
ruptures and is replaced by a thick, heavy scab. The toes increase in size and 
become very rigid. Occasionally a joint or even a whole toe drops off. If the 
chicken survives the scabs disappear in the course of two or three weeks longer, 
and the toes become extremely distorted, turning usually In an upward direction 
so that the only portion of the foot that touches the ground Is the heel. During 
the scabby stage, chickens pick at the feet a great deal. 

M The symptoms may or may not appear on the head, and in some instances 
they may show on the head and not on the feet. In the early stages small 
vesicles may be found in the unfeathered skin around the hill and around the 
eyes. These are followed by con sidei able swelling, increasing redness, and 
later by the presence of scabs. Often the eyelids become glued together and 
the chicken becomes totally blind. It appears that many chickens starve in 
this stage because of inability to find food. Older chickens are not nearly so 
frequently affected, but when the disease does attack them it produces similar 
conditions of the teet and shows considerable swelling around the eyes, with 
rather extreme redness Vesieles have not been noted in hens, it requiring 
from one to two weeks in most instunees for the disease to piove fatal, whereas 
in small chickens the disease may terminate fatally in one or two days. 

“The dock mortality may run as high as IK) per rent m vnuient outbreaks, 
(ienerally, howe\er, it will not average abo\o 20 per cent. Most of the affected 
birds die. and the rest are practically worthless, since ihe\ become stunted and 
their feet are so distorted that they can not get around readily. As a eonse- 
quenee they are frequently destroyed, even though they appear to recover from 
the acute symptoms of the disease Therefore, it may safely be said Unit of the 
chickens which an* affected the loss is practically 100 per cent 

The disease is more apt to he mistaken for roup than any other malady, 
hut can easily be differentiated, <inee roup is largely a cold weather diwa.se 
and sod disease appears in summer. Again, sod disease affects more especially 
small chickens, whereas roup, appearing in tin* winter tune, Is more likely 
to be a disease of adults. The inflammatory disturbance in sod disease seems 
to be confined to the skin, whereas in roup it is more apt to be due to accumu- 
lation within the maxillary sinus While the comb and wattles may become 
scabby, they are not warty as in contagious epithelioma. Humble foot inuy he 
differentiated, since it is usually an intiammatory condition of the deeper 
structures and is seldom associated with the presence of scabs on the upper 
surface of the toes. Scaly leg may he differentiated by finding flic mites and 
also by the fact that it is largely a disease of the leg Instead of the toe. 

While the disease is suspected of being infectious, investigations have failed 
to ghe any support to the supposition. Studies lone shown the disease to he 
associated with sod, having never been known on irrigated land, nor does it 
occur on dry land where the sod has been broken up and the holds have been 
cultivated for a few years, hut it does occur in irrigated districts m places 
where the chickens have the run of sod above the irrigating ditch. 

Dipping the affected parts in kerosene oil appears to have been the most 
effective and practical means of treatment, being especially reliable for older 
chickens where the disease is more chronic. No treatment, however, seems to 
be of much avail in very young birds. As a means of prevention it is recom- 
mended that chickens he confined to plowed ground. 

A micrococcus infection of chicks, H. B. Goodauc (Jour. Amer . Aamc. 
Imtr, and Itwefit. Poultry 5 (1919), No. 8 , p . tty) ^Post-mortem exami- 

natfcms of chicks, which had shown very few symptoms except poor growth 
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prior to their death, resulted in finding that the lungs were congested or filled 
with whitish nodules* Although such nodules are usually considered diagnostic 
of infection with Aspergillus?, only numerous cocci, Identified as probably 
Micrococcus tetragenus, were found In one lot about 5o per cent of the chicks 
died, while the rest were greatly retarded in growth. The litter, although it 
was clean and good, was apparently the wourco of the Infection, since 
M * tetragenus is known to occur in such material. With later broods sand was 
used, and with one exception no further trouble was experienced. 

Preliminary note on the development of the larvae of Birofilaria immitts 
In dog fleas Otenocephalus folks and C. canis, A. Kkhni, {Arm. Trap. Med. 
and Barasitol., 14 { 1081), No. 3 , pp 339-392).— The experiments carried out have 
proved that the larvae of />. immitis , a parasite commonly found in dogs at 
Townsville. Australia, can undergo a complete developmental cycle in the dog 
fleas V felis and C ranis. A mature lan a on one occasion was found to have 
penetrated the unbroken skin of a puppy, making its way into the subcutaneous 
tissue. 

RURAL ENGINEERING. 

The supply, the price, and the quality of fuel oils for pump irrigation, 

G. E. 1\ Haiti h {avkohu Kta. Bui. 92 {1920), pp (4IT5PJ i'23, figs. ?). -The 
progress le.suiis of Kindles of fuel oils for use in pump irrigation are reported. 

The indications me that an adequate supply of ga^duie and kerosene Is 
assured for at least a year, but that long time forecasts are impossible Engine 
distillate, gas oil, and so-called twenty -sewn plus, the mis most used lor pump 
irrigation, are being withdrawn from the market in (kililomia The north 
Texas and Oklahoma fields art* consideicd to lie new .sonic* s u 1 supply of much 
promise Fanners and dealers are advmed to make contra* is doling the win 
ter for tin* y cat's oil supply 

The conclusion is diawn that the price of gasoline will fliietu.ite constantly 
with changes in the demand and pioduetion. Keioseno likewise will fluctuate 
In price, but should be cheapened somewhat by a l eduction in the present 
freight rates. Gas oil is considered likely to remain at about the present price 
level. The puce of Dei sol engine fuel will alwu.vs approximate that of boiler 
fuel otl and will be considerably less than prices of (lit* lighter oils. Steam 
power plants using boiler fuel oil or coal can not furnish power at a cost low 
enough for pump irrigation districts. 

With incioasing demand, the tendency is to force the quality downward in 
gravity to the heaviest grades that the respective engines can hum It is slated 
that fuel oils should therefore be purchased with speeiln atioiis In this con- 
nection the following specifications f<u California gas oils tor pumping engines of 
the 4-cycle electric ignition type, based on tests reported, are glum ; The specific 
gravity shall be above 38“ Railing. The Hash point shall not ex<oed 120° P, 
and the burning point 150°. The oil shall not contain a measurable quantify of 
acid either free or liberate, I during evaporation. When distilled in a standard 
100 cc. Kngler flask, by the U. H. Bureau of Mines method, the temperature, 
when 20 per <ent is distilled, shall not exceed 375°, when 00 per cent is dis- 
tilled fi<)0% and when 00 per cent Is distilled 410% and shall not exceed the 
average of the temperatures for the 20 and 00 per cent points. The oil shall 
not contain any waiter, sand, paraffin wax, free carbon, or any visible solid sub- 
stance, and not over 0.2 per cent of sulphur. The general requirements for 
gas oil as compared with gasoline and Delsol engine fuel are shown by table* 

Run-off from iniderd rained land and action of tile drains on ground 
water level {Engin. and Contract ., 55 {1921), No. 10, pp. 229-231, figs, 5).— Ex- 
periments conducted by the U. S. Department of Agriculture in cooperation 
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with the North Carolina Department of Agriculture, on the amount of run-off 
from underdrained land, the relation of run-off to rainfall, and the action of tile 
drains In lowering the ground water level, are reported, as described by 
H, M. hyndc at th<a third annual meeting of the southern section of the American 
Society of Agricultural Kngineers, in a paper entitled “ Drainage Investigations 
in North Carolina.” 

The experiments were conducted on two farms in northeastern North Carolina 
on areas of 52, 23, 12, 10. and 7 acres thoroughly drained by parallel laterals. 
The soils on one farm are non homogeneous and extremely variable in texture 
and include loams, sandy and clay loams, and sands. The soils of the other 
farm are homogeneous and consist of line sandj b»ams. 

The results are taken to indicate that for such seals texture is the coni rolling 
factor in the cflu icucy of umlordrainuge “ In nonhomogeneous soils the spacing 
and depth of drains should bo such as to suit average soil condition# as near 
as they con he ascertained, consistent with economy. In general, in nonhomo- 
geneous soils laterals should be arranged in parallel, straight lines at equal 
distances apart and at the same average depth For North Carolina so<*ond 
bottom lands of tins character, a minimum spacing of (JO ft. and maximum 
depth of 3 ft. are neoimnemhd It is not believed that the additional benefits 
to be derived from sluicing them closer or deeper Hum these figures will justify 
the cost. For Norfolk and Portsmouth fine sandy loam soils, with a surface 
slope exceeding 3 m In the 100 a spacing of 125 ft and an me rage depth of 3.5 
ft. are recommended !<»r laterals. On slopes thitler than ths\ a spacing of 1(H) 
ft. and a ihpth of 3 ft are recommended on account of the possible existence 
of basins ami no surface inn off. The economic rate of run-ofi to he adopted 
in the design of iiuderdrainagc s> stems on areas similar to those investigated 
appears to he 0 25 in. per 24 hours if the < 'hc7 t \ -Kultcr formula with n "0.015 
is us<mI. . . I\»ssil»l.\ for Norfolk and Portsmouth fine sandy loams with 
extremely flat topography It may be advisable to provide for u J-ln. run-off, 
if the lateral 1 * are sp.iewl closer than 100 ft. The grades of the drains on the 
two experimental tracts are 0 2 per cent or greater and are self-cleaning. 
Obsei vat ions on Units with similar soils where the grades are less than 0.2 per 
cent apf >enr to Indicate that there is danger of Milting in the smaller tile, unless 
the joints are protected, which nmv be done by wrapping with strips of building 
paper and covering with pine straw.” 

Land clearing, M l. Nichols ( t htbama Col Xta. Ft re. J t f f (1921), pp. 27, 
28).- -Experiments on the removal of fat pine stumps by use of so called Her- 
comito, a 00 per cent explosive; 20 and 40 per cent dj nannies; and so-called 
DuBell dynamite indiented that the higher percentage explosives were the 
most economical, us more power was obtained for less money. 

It was found that the cost of burning stumps was $15 per acre with no 
returns. Whim blasting, the value of the wood, exclusive of the hauling, more 
than equaled the cost of the labor and explosives. 

A hew method of blasting stumps was tested, in which the charge was placed 
deep in the heart of the tap root at least 2 ft. down. Under these conditions 
dynamite was able to cut the tap root off 38 In. deep and to split the stump. 

Public Roads (V, 8, Dept. Apr., Public Road*, 3 (1921), No*. 35, pp. 4 0 , figs. 
149: 36, pp. 32, flffs. 1 7 ). — These numbers of this periodical contain data as to 
Federal Aid Allowances— Projwt Statements Approved and Agreements Ex- 
ecuted in January and February, 1921 ; and the following articles: 

No. 55.— The Motor Truck Impact Tests of the Bureau of Public Roads, by 
R. B. Smith (sec p. 821 ; Report on California Highways Ready; and Construc- 
tion and Maintenance In Illinois. 
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A fo. 86 . — Outstanding Features of Ueport of the California Highway Btudy; 
9,281,041 Motor Oars and Trucks Registered by the Stales in 1920, by A. P. 
Anderson ; Resurface Concrete Road with Reinforced Concrete, by T. M. Krone. 

The motor truck impact tests of the Bureau of Public Hoads, K. B. Smith 
{V. 8. Dept Atn Public Jload*, 8 UU2t), No. 88, pp. JMtf, ftps, i/,8).— This is a 
progress report of these impact tests (E. S. It., 42, p. 780.) 

Tt is stated that the results presented must not be considered as linnl. The 
indications are, however, that the impact value depends very largely upon the 
tire equipment The condition of the tire determines the amount of cushioning 
effect it may offer. Thin or worn solid rubber tires, even though they are very 
wide, produce \eiy high impact tones. The deflection of the tire depends upon 
its depth and quality, and any condition of the tire which adds to its deflec- 
tion will serve to reduce t he impact. 

The actual shape and construction of the tire seem to have considerable in- 
fluence upon its cushioning effect. So far as they have been tested, cushion 
tires seem to offer a decided advantage in reducing the impact. In this con- 
nection it is staled that the name “cushion” on a tire does not necessarily 
make it such a tire, and that some definitions and deflection requirements should 
he adopted for the classification of tires. 

Pneumatic tiros show a very gnat influence in reducing impact value's, and 
the impact produced with such equipment seems to increase only very slightly 
with the speed. The width of the tues or the load per in< h of tire width lias 
only very little controlling influence upon the impact f l he deflection of the tire 
is the main factor, and this is cont lolled only slightly h\ its width A decrease 
in tire width increases the load per square inch of tire, which in turn causes a 
slightly greater tire deflection. Thus, a large tiro width does not fund to de- 
crease the impact hut rather to increase it, and a very wide but thin solid tire 
will give much higher impact forces than a narrow thick one. 

Impact increases with the spwd of the truck, but the relation ts not a s'mpi* 
arithmetical ratio, nor can it be expre ->ed simply as a certain power of the 
speed ratio. When striking an obsi nation or irregularity, there is approxi- 
mately a straight-line relation between impact and sliced, lmt the equation of 
this curve depends upon the characteristics of the truck, the height of the ob- 
struction, and the deflection of the tire as well as the sjjeod For approximate 
comparisons it is stated that the impact ineme*'x with the increase of speed 
from 10 to 100 per cent for solid flies, from 10 to 7f» pei cent for cushion tires, 
and from 0 to 10 per cent for pneumatic tires An average of any of these 
limiting percentages must not he used. When dropping from one level to an- 
other the speed affects the impact value somewhat according fo the percentage 
variations given, up to a critical speed of from 9 to 12 miles per hour. Beyond 
the point of critical speed at which the wheel fails freely there should be no 
increase in impact value 

Although heavy unsprung \\o : ghts may give higher impact values than lighter 
unsprung weights, this is not the major controlling factor because such factors 
as tire equipment, spring stillness, load carried, and speed, may have a greater 
influence and overcome any difference due to the unsprung weights. It is 
posa ble to so operate a light-weight truck under certain load and speed condi- 
tions that it will produce as high Impact values as a iieavy truck under certain 
conditions. 

The impact values may he as high as seven times the load at one rear wheel 
for a solid tire w r hen striking a 1-in obstruction at 16 miles per hour, an aver* 
age value being about four times. It is considered probable that for pneumatic 
tires the maximum impact value is not more than one and three-fourths time* 
the load at one rear wheel and an average value is not more than 25 per cent 
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The value of sclentlftc investigations for the determination of the tech- 
nical properties of wood, J. P. Pfeiffer ( De Waarde ran Wctcnsehappelljk 
Onderzoek voor de Vastselling tan Techwische Elgenschapen i an Hout . Am * 
stent am : J. H. de Hussy, 1911, pp . XII+290+[6), pis . I figs. 38).— 1 Thin book 
deals with microscopic, chemical, biological, and mechanical studies of wood as 
a structural material, with particular reference to tropical varieties. A re- 
view of the structural uses of tropical woods is followed by chapters on micro- 
scopic studies of woods in general and of tropical woods In particular. Other 
chapters deal with physical, chemical, and biological studies of these woods 
and with their mechanical properties, the purpose be ng to show the relations 
between these factors as affecting the structural use of the wood Actual test 
data on six different types of tropical woods are included 

Alcohol production from molasses, G. M. Appflt. (C hem . Aae,'\Ncw York 1, 
29 (1921), No. 2 pp . 53-57, fig. 1). -General descriptions are given of the various 
processes which may be used for the manufacture of alcohol from black strap 
molasses. Jt is concluded that when the raw sugar industry receives $5 per ton 
for its black strap molasses It is sacrificing $lf> worth of fertilizer Ingredients, 
SH.50 worth of chemicals, and $20 woith of motor fuel at .'in et^. per gallon. 

Scientific boiler feed water regulation: Can it be attained in practice? 
K. Moeller (Milk Drain, to 1 1921), So. 0, pp. 10 , 12, /-}, 16, figs, 6) -Methods 
and apparatus tor the regulation of boiler feed water m dairies are discussed. 

Investigation of the farm machinery business in Minnesota, -T. II. Hat 
(Minn. Dept. Apr. Bui to [1920), pp 21) - This bulletin reports the results of 
an investigation of the practice* pi evading in the manufacture and distribution 
of farm machinery in Minnesota and of the prices and profits Involved in these 
actl\ itios. 

it is concluded that the cost of labor and material used in the manufacture 
of farm implements lor the jesus 1014 Ibid, IMS, and 1920 equaled and in many 
cases exceeded factory prices of farm implements for tin* same years. The 
manufacturers within recent veurs have eliminated almost all the jobbers and 
wholesalers from the distributing part of the machinery business, apparently 
for the purpose of establishing a more direct unite between factory and farmer 
and to reduce expensive distribution. Tills move did not translate itself, m 
far as was learned, into a reduction of price to the consumer. “ it hs reasonable 
to believe, therefoie, that when it was not collected in lower prices to the 
farmers, this gain was absorbed by the manufacturer.” 

ft is further stated that exclusive contracts between manufacturers and local 
dealers are now considered obsolete, ami that all retailers are practically on a 
cash basis. 

Data on prison machinery manufacture and on the activities of implement 
associations in the regulation (if retail prices arc also included. 

The report of the Departmental Committee on Agricultural Machinery, 
IX Newton (Jour. Farmers’ Club [London], 1921, pi. l t pp. 18). — The principal 
features of this report are presented and discussed. 

Manual for the guidance of county councils and their architects in the 
equipment of small holdings (London; ILL of Agt. and Fisheries, 1919 , 2 cd., 
roe. and enl. f pp. 53, figs 31). — This manual, in two parts, is a short and con- 
densed review of the more usual requirements of cottages and lann buildings 
on small hold lugs in England, with suggestions ns to how they um> be reason- 
ably and economically met. Part 1 deals with the planning and construction of 
cottages, and includes plans and data on details of construction. Part 2 deals 
with the planning and construction of farm buildings and also includes both 
general and working drawings. 
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Dairy barns, O. R. Zkasman, G. C. Humphrey, and L. M. Scmismu® (Wis- 
consin Sta. Bui. 825 (1921), pp . $4, figs. 25). — Popular and semitechnic&l infor- 
mation on the planning and construction of dairy barns adapted to Wisconsin 
conditions is given in this bulletin, together with numerous diagrammatic illus- 
trations describing the important features. 

It is stated that as direct sunlight is a good disinfectant, it should he used 
to the utmost. Square projections of walls at the sides and bottom of' the win- 
dow cut off much direct sunlight. Windows should he as near the outside of 
the wall as practicable. A barn with its longer dimension north and south re- 
ceives the most sunlight in the forenoon and late afternoon. An east and west 
position allows the absorption of the most sunlight during the middle of ‘the 
day, when it is most effective. 

A ventilation system is considered necessary, and the King system is said to 
be satisfactory for Wisconsin conditions The rectangular barn with a gambrel 
roof Is said to be the most popular in Wisconsin 

Live-stock sales pavilions, W. A. Foster and K. C. I ruler (Iowa K/a. Ciro. 
67 (1921). pp. ( \0 , figs. 28) - This bulletin deals with the gene nil subject of live- 
stock sales pavilions and barns and contains manv definite suggestions relating 
to their planning and construction. It includes also a number of diagrammatic 
illustrations and plan and detail drawings ot recommended types. Considerable 
information regarding construction details and the organization of breeders’ 
associations and pavilion companies is also given. 

The four essential features of the sales pavilion are that it must have a sales 
ring, satisfactory seating, adequate barn room, and good light. The semicircular 
shape is said to best meet the requirements for a sales pm i! ion, and a budding 
about (K) ft. across, permitting a ring to to 110 it, in diameter and comfortably 
seating from 500 to 000 people, best meets the general lcquirements for the 
average sales pavilion. 

Poultry house construction, R. H Wilkins t Winthrop Cot,., S. C. [Ext. 
Pamphlet |, pp. [8], fig l) - -Plans for poultry houses adapted to South Carolina 
conditions are ghen and discussed. 

An open front brooder house, O K Shottp (Washington Fin , Wext. Wash, 
gta. Mo Huh, 8 (1921), No. 12. pp. 187-193. figs. 5) tenoral information on the 
design of an open-front brooder house adapted for the hover over oil-burning 
brooder stoves is given, together will) plans and drawings. 

Concrete bouses: How they were built, edited by H. Wniiw, (Detroit: 
Concrete-Cam nit Age Pub. Co., 1920 , pp 215, pis 16 , ftps. ^.5), — This hook is a 
compilation of a number of articles descriptive of various tapes of concrete 
houses and the details of their construction. 

RURAL ECONOMICS AND SOCIOLOGY. 

Research and the farmer, E. T. Meredith (Banker Farmer. 8 (1921), No. 4, 
pp. 10, 11, ftp 1). — A sketch of some of the economic results of research by 
scientists of the II. K. Department of Agriculture into crop and live-stock dis- 
eases and pests as applied to agricultural production, as well as some projected 
lines of investigation, especially into problems of financing production and the 
marketing of products, is given here. 

Washington’s home, Mt. Vernon, as a farm, O. J. Oat/ptn (World Apr t 
( 1921), No. 4, PP 65-68, figs. 6). — This is an abstract of an address given before 
the Country Planning Conference of the American Civic Association, at Am- 
herst, Mass., in October, 1920, describing the arrangement of the manor house 
and form buildings for seclusion and yet convenience to the farming operations. 
It is illustrated with photographs arid a reproduction of a lithograph, dated 1852, 
furnished for the article by the Library of Congress* 
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Agriculture in the United States, [E. T. Meredith] ( World Ayr., 1 (1921), 
No. 4, pp. 70 , 71 , fig. 1 ). — Information from recent official speeches and reports 
regarding the work of the U. S. Department of Agriculture relative to the farm- 
ing industry of the United States is given here. 

The agricultural situation, H. O. Wallace (U. 8. Dept . Apr., Weekly News 
Letter, 8 (1921), No. 88 ; pp. 1 1 6-8; also in Com. West , 89 (1921), No. 12 t pp. 32, 
88, 48, 49; Com. and Financial Chron ., 112 (1921), No. 2908, pp. 1097-1099).— 
This statement is made reviewing the general agricultural situation of the 
country arid noting the disturbing effect of agricultural prices on the farmers* 
output. 

Mobility of the factors of production as affecting variation in their pro- 
portional relation to each other in farm organization, J. G. Thompson 
(Jour. Polit. Neon , 29 (1921), No. 2, pp. 108-137). — Reorganization of individual 
farms in large estates, sale and purchase, settlement of estates, renting of addi- 
tional land by owners, and the changing to more or less intensive types of farm- 
ing are regarded as phases of mobility of land. Changes with regard to the 
labor factor are said to be secured by hiring and discharging laborers, variations 
in the length of working hours and Intensity of exertion on the part of farm 
workers, mutual exchange of laborers among neighboring farmers, the shifting 
of labor between different brandies of farming, physical removal of farm labor 
from one section of the country to another, and migration of farm laborers. Of 
all the factors of production in agriculture, capital is regaided as the most varied 
lrt the degree of mobility that attaches to it. Methods of shifting include phys- 
ical transfer from place to place, changed use, withdrawal or replacement of 
wornout capital, purchase or sale, hiring or leasing, and cooperative ownership 
and use The immurement factor may be increased or diminished by education, 
by tho association of different individuals and of n varying number of individuals 
in the management of an area, by varying the intensity of the management, by 
transfer of business alulitv between agriculture and other lines of business, and 
by combining other occupations with agriculture. 

The choice of crop enterprises based on returns for labor, A Boss (Jour. 
Fcu'm Menu , 3 {UK' I), Vo 1, pp 30- )0\ -- This paper sets forth data relative to 
the return for labor expended on certain Minnesota crops, spring wheat and 
corn, particularly, as well as notes on the labor expense of potatoes, tobacco, 
and flax 

Cost of production; its relation to price, A. R ('ox (Te.ras 8ta. (Ure. 26 
(1920). pp 3-11) -This discussion is intended to state principles operating in 
price determination and to discuss cost of production as an important factor 
modifying supply, using the term cost of production in the sense of the 
expense or money cost. As a considei at ion in price fixing it is held to be 
only equally important with the demand, both being subject to wide fluctu- 
ations. Farmers and ranchmen are urged to study the commercial side of tlieir 
business, especially tho anticipated price and probable cost ol production. The 
policy of diversification and cutting down cost is recoin in ended in coping with 
the present situation. 

What the retailer does with the consumer's dollar, T. Macklin and P. E. 
McNall {Wisconsin 81a. Hul. 324 (1921). pp. 3-22, figs. 2). —The results of an in- 
vestigation of retail marketing of food products in the city of Madison, con- 
ducted by the station cooperating with the Wisconsin Division of Markets, 
are presented* 

It was found that retailers of food received margins of from 15 to 1C per 
cent during 1019. Operating expenses took from 11.7 to 12.3 cts. on an average 
of each dollar’s worth of goods sold, while balances averaged 2.5 to 4.5 cts* 
It Is said that Madison food retailers did not profiteer in 1919, that they were 
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strictly competitive, and that they did not receive exorbitant salaries or 
profits. The inefficiency of the present food retail system is attributed to the 
fact that the majority of stores are too small to be efficient either in operation 
or as competitors of large stores. 

Farm management in the Ozark region of Missouri, H. M. Dixon and 
J, M. Purdou (U. 8. Dept. Ayr. Bui. 91,1 (1921), pp. 51, figs. 16').— This bulletin 
is bused on the study of the organization and management of 79 farms dis- 
tributed in live counties in the southern and southeastern Ozark region of 
Missouri. Thirty-one of these farms are representative of the conditions of 
rolling and hilly upland farms; the other 48 are situated in the valley and 
level uplands. 

The data presented are for the year J917. The season was good and prices 
of every article sold from the farms were higher than in previous years and 
more than compensated for increased expenses, so that conditions were favor- 
able to a good labor income for the operators. 

Topographical and climatic conditions together with transportation facili- 
ties in this region are described. 

In summarizing the business of the rolling and hilly upland farms, they 
were placed In two groups, tIio.se with 40 acres or under in crops and those* 
with over 40 acres in crops. The average size of the farms in th>» smaller-slze 
group was 128 acres with 2b acres in crops and $3,822 capital, while the 
la rgor-sizo group averaged 240 acres per farm with 72 acres of crops and 
$7,133 capital. The valley and lead upland farms were classilied in throe 
groups, those witli 40 acres or under, those with 40 to 70 acres, and those with 
over <0 acres in crofts. The farms witli 40 acies or under in crops averaged 29 
acres in crops and had an invesfnmnt of $4,031 per farm; those in the second 
group averaged f>2 an os in crops and an investment of $8,937: while the farms 
In the third averaged 103 tunes m crops with an average investment of $12,002. 

The operators of rolling and hilly farms had m 1917 an average labor income 
of $309, and those operating tanas of the second type, an average of $04(1, Of 
the 79 farms hIuiIuhI, 20 per cent had no labor income after making the usual 
deductions, and 21 per cent had a labor income above $1,000. The family income 
on the rolling and hilly farms averaged $739 and on the valley level-upland 
faints $1331. It is indicated by this investigation that farms of the general 
live-stock type with less than 40 ncics «>f crop land are generally unsuccessful. 

Live-stock farming is the piine.pal agricultural industry of this region, and 
the production and sale of cream is growing in importance. The average 
annual production per cow of 78 cows on 7 dairy farms was 142 lbs. of butter 
fat. The introduction of animals of greater productive capacity is recom- 
mended. 

Losses of live stock on the farms for the year studied were as follows: 
Cattle 3.0 per cent, horses and mules 3.4, sheep 8.9, hogs 10.7, and goats 11 per 
cent. 

It is suggested that pastures be improved, that auxiliary drought- resistant 
hay crops be grown, and that silage be provided for winter feed and for supple- 
menting summer pasture. 

Alfalfa, clover, soy beans, and cowpeas are grown in this region. Their 
importance both for bay and grazing is emphasized. 

The labor income of each of the farms studied Is graphically illustrated for 
the sake of comparison and detailed analyses are given of the business of 30 
Individual farms showing wide differences in organization and efficiency. 

The horse and the tractor: An economic study of their us© on farms In 
central Illinois, W. F. Handbchin, J. B. Andrews, and E. Hauchkn»teiw 
(Illinois 8ta . Bui. 231 (1921), pp. 111-221 figs. 22).— Data on the cost md i*afr 
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of horse labor and of tractor*, based on cost-accounting and general-management 
studies earned on in central Illinois during the years 1913 to 1918, inclusive, 
are reported. 

In the aggregate, detailed accounts are reported from 112 farms; that is, 
an average of 22.4 farms for each of the five years, 1913 to 1917. The records 
on the use of farm tractors were obtained mainly during the fall of 1918 by 
means of personal interviews with 100 farmers, each of whom had used his 
tractor one or more years. With but few exceptions, the horses used on the 
farms in the area studied ranged in age from 3 to 15 years and varied in weight 
from 1,300 to 1,500 lbs. They were kept primarily for draft purposes. 

It was found that hors** labor makes up from 30 to 40 per cent of all farm 
operating expenses in the corn belt, and is considered the one item above all 
others which can be profitably reduced by good methods of farm organization 
and operation. The total cost of horse labor on the farms under investigation 
in Hancock County during the years J9J3 1918 was found to be made up in the 
following proportions* Feed 72 per cent, labor 11.28, interest 8 03, shelter 3.1, 
harness 8 44, and miscellaneous expenses 2.2 jwr cent. The average annual 
cost of keeping horses during the 3 ears 1913 to 1913, inclusive, on the farms 
studied ranged from $87 99 to $93.02 jx*r horse. In 1917 it increase! to $130.94 
and in 191 S to $150 58. 

It was found that reducing the rost of horse labor is effected by reducing the 
total carrying cost and by securing the largest possible amount of productive 
^ork per hoise. Reduction in 11 k* total cost of carrying horses Is effected 
mainly by ( 1 ) economical feeding, care, am! management, 12 ) raising good colts, 
and ( 3 1 reducing depreciation charge* The largest amount of productive work 
per horse is seeuml mainly through < 1 ) a farm sufficiently large, ( 2 ) crop 
rotations providing an even distribution of hors* labor throughout the year, 
(3) production of two or more classes of live stock, (4) convenient lay-out of 
fields, and (5) classify mg and scheduling of all farm work for the even distribu- 
tion of horse labor throughout the year. Extreme variations in the distribution 
of horn* labor throughout the year were found on representative farms, due 
largely to the difference in ciop rotations practiced. 

Approximately 25 per cent of the total labor perfottned on farms is classified 
as tractor labor, and the remaining 75 per cent as either nontractor or doubtful 
tractor laboi, When only looses are used on a farm, the number required is de- 
termined by the peak load of labor, which, in the corn belt, occurs normally in 
the month of May in connection with soil preparation, corn planting, and cultiva- 
tion. When a tractor is added to the equipment the number of horses required 
is determined by the peak load of nontractor labor, which occurs in June and 
July in connection with corn plowing, haymaking, and harvesting. It is esti- 
mated that farms using horses only, could, in general, displace 22 1 per cent of 
their horses If a tractor wore added to the equipment, and under the most favor- 
able conditions could displace 34 t per cent. For the 1 tH> farms studied in the 
tractor survey, tin* average horse displacement when tin* tractor was added was 
20.0 per cent. The horse* displacement effected by the 21 farms which made the 
best use of their horses and tractors combined was 33.1 per cent. 

The principal advantage ni the use of the farm tractor is considered to come 
through the actual displacement of horses. Of the UK) farms studied in the 
tractor survey, none reported increase in crop yield as an advantage secured by 
the use of the tractor. Relatively little saving in man labor was effected by the 
use of a tractor. It Is concluded that on the average corn-belt farms, growing 
less than 240 acres of crop, horse costs can not be reduced enough to offset the 
cost of operating a tractor, 

62478°— 21 7 
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Farm tenancy in Illinois ( Banker-Farmer , 8 (1921), No. 3, pp. 38, 8 , ftp. /).— 
This is the report of the Illinois Commission on Farm Tenancy, which held 
public bearings in February, 1920, in grain farming and live stock farming sec- 
tions and sections where dairy farming and tenancy prevail. Its recommenda- 
tions include (1) a transfer tax of 1 per cent of the selling price on all transfers 
made In less than one year after ownership is acquired in order to discourage 
speculation in land; (2) the reimbursement of the tenant on the termination of 
his lease for improvements put on the land, as well as protection for the land- 
lord against unnecessary destruction of property by a careless tenant; (15) the 
enactment of necessary legislation to protect and promote second mortgage loans 
on farm land; and (4) an appropriation for the purpose of making a farm 
tenancy survey through the farm management department of the University of 
Illinois. 

Discussion relating to inward and outward movement of agriculturists, 

A. L. Barkman (Jour. Farm Fcon., 3 (1921), No. I, pp. 18-19).— Tables showing 
respectively the inward and outward movement of alien agriculturists during 
the years 1913 to 1920, inclusive, total alien immigration and emigration during 
the period, the number of agriculturists who left the United States for Canada 
in 1920 stating that they did not intend to return within one year, the race of 
naturalized citizen agriculturists who left the United States during the year 
ended June 30, 1920, and the race of native-born agriculturists who departed 
during the same period, are given here with brief interpretive text The ma- 
terial furnished the basis for the discussion previously noted (E S. K., 44, p. 
190). 

A plan for reclaiming aiul peopling tfie mesa lands bordering the Im- 
perial irrigation district, E. Mead (California Fla [ Pamphlet ], 19/9 , pp. />).— 
In these pages is published a letter setting forth the need for government 
financial support of irrigation works in this district. Objections are raised to 
certain proposed plans of sale of lands for subsequent development after irriga- 
tion works are completed, and a plan for setting aside certain territory as a 
State land settlement project is outlined. 

The farm labor problem, D. D. Eeb'ohieb (Jour. Farm Fcon ., 3 (1021), No. 
J , pp. 10-15).--- This is a portion of the address previously noted (E. S. U,, 44, 
p. 196). 

Farm labor experience of the employment service of Canada, 15. M. Stew- 
art (Jour. Farm i Fcon., 8 (1921), No. J, pp. 20-23). — The address previously 
noted (E. S. R., 44. p. 196) is published in these pages. 

(Annual report of the Jewish Agricultural and Industrial Aid Society for 
the year 1920] (Jewish Apr. and Indus. Aid Foe. Ann Hpt 1920, pp. 58). — 
This report continues information previously noted (E. K. U., 43, p. 192). 

Farming conditions in Guam, W. J. Green (Guam Fla. Hpt. 1919, pp. 45- 
47). — Brief descriptive notes, relating to crops and live Block produced and 
agricultural methods followed in this region, are given. 

Cooperative grain marketing, a comparative study of methods in the 
United States and in Canada, J. M. Meiil (fL F. Dept. Apr. Bui. 987 (1921) , pp, 
21, figs. 5). — A history of the grain growers’ organization movement in Canada 
and In the United States, with the establishment, in the first instance, of 
centrally controlled elevators of the so-called line-house type as distinguished 
from the single-unit typo characteristic of farmers’ elevators in the United 
States, wherein ownership and control is vested in a body of stockholders in 
the immediate surrounding community and which are operated ah separate 
units independently of any other similar elevators, Js outlined. The differences 
In the farmers’ elevator movements in the two sections are attributed to the 
facts that in the beginning capital was not readily available at local points |n 



mu 


RUBAI, ECONOMICS AND SOCIOLOGY. 


89 


Canada and that farms were large and storage accommodations Inadequate. 
Examples of organizations in the two regions are described. 

It is said that the Canadian system of line-house operation would seem to 
offer greatest advantage In those States where crops are somewhat uncertain 
or where the crop year is short, under which conditions it may be difficult to 
secure the type of management necessary. Further, it is pointed out that 
Winnipeg, Can., is the gateway through winch a large proportion of western 
Canadian grain is marketed each your and that terminal marketing activities 
tend to center there, while in the United States several large terminal markets exist. 

The line-house method is said also to allow standardized construction and 
machinery, to make possible the closing of elevators in affected areas during 
periods of crop failure due to hull or drought or during dull periods, and to 
admit of centralized accounting systems. The local single unit farm of coopera- 
tive elevators may bo said to foster community pride and to function where a 
prejudice exists against centralized authority. 

A digest of the C anada Grain Act, O. I * i u k e ft { Farmer's Advocate and 
Borne dour., 55 (11*20), Nos. 146 $, pp. 1618. 1611 ; U,61 h pp. 1658, 1659. 1674).— A 
complete and concise analysis of the Canada (train A*-t of 1012 with subsequent 
amendments, dealing with marketing of grain at country points, grain inspection, 
weighing of grain, terminal ele\ators. Eastern public elevators, and the Board 
of Grain Commissioners. Facsimiles of the various forms provided for in the 
act are Included 

Undo Sam’s live stock grades, S. Biiay (Hauler r Farmer, 8 (1921), No. 4f 
PP 8, 6, fin 1) - The author describes the \alue of the producers’ live stock re- 
porting service of the Bureau of Markets, V. S. department of Agriculture. 

Monthly drop Reporter (V. S Dept. 1 or., Mo Crop Rptr .. 7 (1921), No. S , 
pp. 25-86, figs. J f ). — The usual monthly estimates of acreage and condition of 
crops, stocks and farm \ulue of important products, average of prices received 
by producers in the United States, and range of prices of agricultural products 
at imporiant markets* are given, together with United States and foreign crop 
summaries. The percentage of the season’s total farm movement of wheat 
marketed between duly 1 and the first of each subsequent month through a 
period of years, also the estimated quantity of wheat marketed, are charted. 
Prices of tlungs farmers sell arid buy are tabulated and cbm ted, showing that 
one acre of crops had In 11)20 only 07 per cent ol the purchasing power of that 
in 1914. The merchantable corn crop of a series of years, trends in agricul- 
tural statistical data, value of plow lands, green bug and Mossian fly damage 
to wheat, and the quantity and value of cord wood consumed on farms in 1920 
are subjects of special tabulations. 

The Market Reporter ((/. S’. Dept. Apr., Market Rptr., 3 (1921), Nos. It, pp. 
161-176. figs. 4; 12, pp. 177-192; 13, pp. 198-208 ; V h pp. 209-224 ).— Abstracts of 
information on domestic movement, imports and exports, prices, and the situa- 
tion in the market of specified commodities and important classes of agricul- 
tural products, together with analyses of foreign market conditions, are given 
in these numbers covering the month up to about March 25. Light receipts and 
dullness seem to have been general in the markets during this period. Slight 
rises and declines are uoted with reference to live stock and meats, other com- 
modities declining or remaining fairly steady. 

The world’s cheese trade since 1913 is briefly outlined in No. 11. In No. 12, 
the city of Philadelphia Ls described in a special article as the third most 
Important market of the United States for fruit and vegetables. In No. 13, the 
trade in kosher meats in New York City is described, and statistics are given 
showing the French Importations of wheat with comparisons for the prewar 
period. 
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Statistical information relating to stocks, cotton, grain, provisions, live 
stock, seeds, crops, Imports, exports, etc. of principal countries, 1920 
( Howard , Bartels d? Co., /no., Chicago , Statis. Inform. Stocks, Cotton [etc.], 
1920, pp. 5{). — In addition to statistics of prices on the Chicago market, this 
publication gives brief reviews of how trading is conducted on the Chicago 
Board of Trade and reproduces official grain standards for wheat. Summaries 
of data for previous years and for a number of foreign countries are included. 

Animal statistical report of the New York Produce Exchange for the 
year 1919 (A r . Y. Prod . Each. Ann. Statis. ltpt.. 1919, pp. 187).— -This continues 
information previously noted (E, S. K., 41, p. 2i>4). 

[Agricultural Statistics of Denmark) (Statis. Aarboff Danmark, 25 (1920), 
jO-tit)).— The annual statistics of land in cultivation and yields, numbers of 
live stock, and output of dairy products are given in these pages, continuing in- 
formation previously noted ( E. 8. R., 43, p. 295). 

I Agricultural statistics of Saxony] (Statin. Jatirb Kdnigr. Sachsen, 4^ 
(1916-17). pp 99-11/,) — Statistics given here covering acreage ami yields of im- 
portant crops and numbers of live stock resume reports previously noted 
(E. S. It., 35, p. 297). 


AGRICULTURAL EDUCATION. 

[Agronomy teaching in the State agricultural colleges] (Jonr. A mar. Soc. 
Agron 18 (1921), Ao 2, pp 1/9 -SI ). — The toiiowmg papers Vvere presented at the 
thirteenth annual meeting of the American Society of Agronomy, held a( 
Springfield, Mass, October IS. 1920. 

Prerequisites for agionontg subjects , L. E. Call ( pp 49-52,). — From a com- 
parison of the cimicula as shown by the most recent catalogues of 25 of the 
leading agricultural colleges and universities in this country, three classes 
were found as regards the requirement of prerequisites for agronomy: (I) 
Those that require no prerequisite and offer farm crops in the freshman year, 
(2) those that require general botany as a prerequisite and offer the work in 
the sophomore or junior year, and (3) those that require general botany and 
soils as prerequisites and offer the work in the junior year. These plans are 
briefly discussed. The author is of the opinion that for the best interests of 
all students the course in farm crops should be given in the sophomore year, 
and that general botany, with an agricultural trend, and chemistry should he 
required ns prerequisites. 

The standardization of courses in field crops , ,T. I>. Wentz (pp. 53 59), — The. 
author dismisses the uniformity of work offered by similar institutions, the di- 
vision of subject matter between the departments of a single institution, and 
the division of subject matter into courses within a department to prevent 
duplication of material. As regards the first of these phases, he presents o brief 
survey of course material in held crops now being offered. He finds 138 dlf* 
ferently named courses in field crops which, if classified according to subject 
matter or content, are reduced to 47. Of these only 20 are offered by more 
than one or two colleges. 

The first college course in field crops , W. L. Slate, jr. (pp, 59-68).— On the 
premise that there is a real science of field crops or a body of Information that 
belongs to (he subject, the author discusses the following problems of a first 
course called field crop production: Type, aims, and content of the course, to- 
gether with the method of teaching, relation of the sciences and other course*, 
relation to the specialized courses in crops and to farm experience and high- 
school agriculture, place in the curriculum, and the amount of credit allowed. 

The teachmg of soils in agricultural colleges, W» H. Stevenson and V. BL 
Brown (pp. C3-70).— The status of the teaching of soils in a large number of 
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agricultural colleges, It is stated, seems to warrant the conclusion that more 
satisfactory results may be secured by uniting all phases of soil instruction lu 
one organization or department. Failure to organize the work on this unit 
basis is due almost entirely, it is believed, to the attitude of teachers of pure 
science and of administrative officers. Basing the teaching of soils too largely 
upon the local experiments also sometimes interferes with the normal develop- 
ment of soils courses. Four important problems of soils teachers are briefly 
considered, viz, the number and sequence of courses and the amount of work in 
each, the subject, matter presented in each course, the character ami amount 
of laboratory work, and the general method of presenting soils instruction to 
students. It is concluded that no college can teach soils properly in two or 
even three quarter or semester courses, and that not less than four or five 
courses, of one quarter or term each, should be required in a four-year agri- 
cultural course for students majoring in farm crops, soils, animal husbandry, 
farm management, or horticultuie Some facts regarding the soils work at 
the Iowa State College of Agriculture and Mechanic Arts are given 

The teaching of soil#, M F. Miller (pp. 71 7K).- "Phis is a discussion of some 
of the findings of the conference of soils instructors at the University of 
Kentucky, .Tune 2fi-25, 1920 1 E S It. 41, p 0971, 

The introductory course in soils , A B. Beaumont (pp. 79 SI ).--The author 
calls attention to at least two schools of thought on the nature of laboratory 
work in soils for the so called average four- ; year student who has only an aver- 
age interest in soils, viz, those who would limit the laboratory work to opera- 
tions which the student will he using, or at least which will be of direct value, 
in postgraduation activities, and those who would have the laboratory work 
include, in addition to tin* utilitarian exercises, those which may enlarge the 
student's vision and stimulate ids interest The possible value of the labora- 
tory study of soils in an introductory course in acquainting the student, with 
materials, teaching soil science, teaching the principles involved in soil inves- 
tigations and in soil management, ascertaining definite information concerning 
specific soils, formal discipline, and in arousing and .stimulating interest in soil 
science, an* briefly discussed 

How to teach agriculture: A book of methods in this subject. A, V. 
Stobm and K, C. Davis (Philadelphia and London ' >J. B. Lipgnieoli Co 19JJ, 
pp V/7-f 43$, pi. /, figs. 222) - This comprehensive text on methods is intended 
for teachers in service who are teaching agriculture In the one room country 
schools, consolidated schools, high ami normal schools, etc, for teacher-training 
students in colleges, and normal and high schools, for superintendents, princi- 
pals, and siqwu’visors, and others who are responsible for the supervision of the 
leaching of agriculture. It offers instruction on how to organize for and manage 
the teaching of agriculture; methods in the teaching of agriculture; how to teach 
agronomy, animal husbandry, dairying, poultry husbandry, horticulture, farm 
mechanics, engineering and shop work, farm management, the management of 
soils and fertilizers, in the classroom, laboratory, and field; how to conduct 
home projects and a land laboratory; how to equip for teaching agriculture; 
how to teach through charts, slides, and films, and organize an agricultural 
library; and how to conduct community work. Each chapter Is followed by 
suggested exercises, and lists of agricultural textbooks for high schools, books 
and bulletins, aids in teaching agriculture, the agricultural experiment stations, 
American live stock record associations, etc., are appended. 

Training teachers of secondary agriculture, 0. It. Mann ( U . S. Bur. 
Bcfwol Life, 6 No. 3, p, 5). — In considering the minimum requirements 

for thorough professional training of teachers of secondary agriculture, the 
author discusses briefly (1) the n^ed of Instruction in rural economics, farm 
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management, and rural social problems, (2) the relative expensiveness of bread 
professional training, which he believes is warranted by the importance of the 
work, because of the proportional staff to number of students taking the work 
and the many professional courses required, (3) proper provision for practice 
teaching, (4) the effects on the character of the teaching in the technical de- 
partments of colleges, and (C) the necessity for mutual obligation in regard to 
this work among the States. 

The scientific study ol agriculture, P. Hillman n (Fuhlmg’s Landw . Ztg.. 
$9 (1920), A r o. 7-8, pp. 121-130 ). — The author outlines and discusses a suggested 
systematic reorganization of the agricultural course in the agricultural high 
schools and university institutes in Germany to comprise four semesters, each 
including 24 hours per week of theoretical Instruction, for the training of practi- 
cal farmers, and two additional semesters for the training of State agricultural 
officials, agricultural instructors, etc. Ho would do\ote the first two semesters 
to the study of eight fundamental subjects, v iz, chemistry; physics: zoology; 
animal anatomy and physiology; botany, mineralogy, petrography and geology; 
political economy; and mathematics, drawing, construction, leveling, $nd sur- 
veying. The third and fourth semesters would include instruction in general 
agriculture, including plant production uud agricultural engineering ; special 
plant and seed production: general and special animal husbandry, including 
feeding and dairying; rural economics, including farm management, the history 
of agriculture, taxation, and bookkeeping; agricultural machinery; animal dis- 
eases; technology (fermentation and sugar industries) ; law and agricultural 
geography; horticulture ; poultry; human hygiene; and forestry. 

From 2 to 8 hours on five afternoons a week should be reserved for practical 
exercises and the evening hours (alter 5 o'clock) for special lectures and gen 
eral sciences No lectures in agriculture and the natural sciences should he 
given in the fifth and sixth semesters during the day until 4 o’clock. This 
time should he reserved for work in the laboratories and in the institutes for 
political economy, farm management, training in the experiment field, etc., to 
attend special lectures at the university, the technical high school, and the 
oriental seminar (for colonial work). 

The plan provides for a first examination at the close of the second semester, 
a diploma examination at the close of the fourth semester, and the doctor's ex- 
amination on the completion of the six semesters The author believes this plan 
will offer students a broader perspective than the present endless lecture system 
with few practical exet vises, arid that many more students will he attracted to 
the training for scientific work. 

The new forest high school, K. Ki mcf (47 Uj. Forxl u. Jnqd 7Aq.. $8 (1920), 
No. 24, pp. 153, 15): 2(), p 1 67; 27, pp. 112, 1 78),-— The author briefly outlines 
the instruction for a proposed specialized forestry high school, including in- 
struction in the lumber industry and trade, and preceded by two or three year 
preparatory forestry schools in connection with intermediate schools, or a two- 
year preparatory course in the high school. 

The organization of the forestry personnel and its training in Greece, 

C. G. Ski. aw UN os (Forvtuhs. CmtU., v. ser., 42 (1920), No. 12, pp. 44 3- 450). --An 
account is given of the development and present organization of the forest 
service of Greece, included since 1917 in the department of agriculture, and of 
the training of the forestry personnel. 

Corn book for young folk, C. T*. Williams and D. H Hill (Boston: Ginn 
<£ Co., 1920, pp. V ~4-250, figs. 1H6).- -This text deals with corn growing and har- 
vesting, corn silage, and storing the ears. Suggestions for tile practical appli- 
cation of the lessons are included. 
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Farm horticulture, G, W. Hood (Philadelphia: Lea & Febiger, 1921, 2. ed. f 
rev „ pp. VI1-\~I7-S54, figs. 144 ). — This is a second edition of this work, pre- 
viously noted (E. S. It., 41, p. 96), with minor revisions and some rearrange- 
ment of the subject matter to conform more closely to the usual methods of 
horticulture. 

A year’s work in vocational agriculture: Horticulture, N. E. Fitzgerald 
(Term, Dept. Pub. Imtr . Bui , 8 (1919), pp. 8 $). — This course comprises outlines 
of lessons on fruit growing, plant pests — insects and diseases, landscape garden- 
ing, farm forestry, and vegetable gardening. Suggestions with reference to the 
division of time, home projects, and library and laboratory equipment are 
included. 

A year’s work in vocational agriculture: Animal production (La. Dept. 
PM. Bui . IS ( 1920 ), pp. 88).- This course in animal husbandry for the even years 
of the eighth and ninth grades of Louisiana schools consists of (1) lessons on 
cattle, horses, swine, sheep, diseases and defects of animals, dairying, and 
poultry husbandry, (2) study outlines for pig, baby beef, dairy herd, egg pro- 
duction, and poultry raising projects, and (3) 300 laboratory exercises, of which 
at least 50 must be completed and recorded m individual notebooks in order to 
obtain credit. Lists of redolences to helpful literature and required laboratory 
equipment are included 

A unit course in poultry husbandry, G If. Schopmkykr (Fed. Bd. Vo eat. 
Ed. Bui o.i (1921), pp .1}). - This outline of a unit course in poultry husbandry, 
intended tor agi built urnl teachers and teacher trainers, suggests a year’s work 
centered around the management jobs and jobs of operation involved in han- 
dling a small Hook of poultry as a side line to general tanning, or in poultry 
raising as the most important i nterpnse on tin* larm Related subjects, classi- 
fied for correlation, exercises, materials and supplies, and sources of informa- 
tion are included throughout the outline. The course is expected to he of 
special value in part time and evening class work in agriculture. Suggestive 
poultry survey forms and a system of accounting for the poultry enterprise are 
appended. 

School and home cooking, C*. (\ Greek (Boston: Allan & Bacon , 1920, pp. 
XXI + '>20 {- 8 -2 $ pi. /, fit/H. 95) This h*\t consists of a study of body regulat- 
ing, bodj building, energy giving, and health and growth promoting foods, 
flavoring materials, food combinations, food preservation, etc., together with 
related work comprising table service lessons, a consideration of the cost and 
food value of meals, food selection and buying, food mpiii cments, infant feed- 
ing, diet for young children, food for the sick, home projects, ami experiments 
in food preparation and composition and the processes of digestion. 

Evening courses in home economics for Idaho schools, G. II Elwell and 
K. S. JVoktii (Idaho Bd. I Quit Ed. Bui, 3 (1920) t No. 4* PP- 19) . — Evening 
courses are outlined in the household budget; household management and 
housewifery, house planning, household furnishing and decoration, home health 
and nursing, garment construction, advanced dressmaking, tailoring, millinery, 
renovation, remodeling, laundering, food preparation, mother craft and child 
welfare, etc. 

Type course of study for vocational home economics departments In negro 
schools, O, C. Hkuung (Baton liouge. La.: Dept . Ed., 1920, pp. 10). — The course 
outlined extends through two years and includes plain sewing, care of the home, 
cooking, and laundering in the first year, ami dressmaking, millinery, crafts 
(such as rug and mattress making and basket weaving), advanced cooking, 
infant care and feeding, and invalid cookery in the second year. Five 90- 
minute periods a week for one term are given to each of the subjects. 
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Trade and industrial education for girls and women, A. L. Burdick (Fed, 
Bd. Vocat . Ed. Bui $8 (1920), pp. 106 , figs. 6).— This bulletin treats of the 
economic and social aspects of vocational education for girls and women, and 
of ways and means of establishing and operating a program, including types 
of vocational schools and training agencies. A detailed synopsis of the con- 
tents of this bulletin and a classified bibliography on women in industry are 
appended. 

Standards for judging agricultural club efficiency, W. W. On a uncus and 
J. H. Greene i School Bci. and Math., 21 (1921), No. 2. pp. 116-121).- -In this 
study, based on the replies to a questionnaire received from 55 State club 
leaders, the authors find a startling lack of uniformity about the importance of 
items used in judging club efficiency. No unanimity was noted regarding the 
ends to be obtained by State leaders either in the individual States or in the 
Nation, although there was somewhat more agreement among leaders in the 
same State than among the different States The authors com hide that the 
completion of the project and the making of a report are considered to be of 
most importance in general, while cooperative buying mid club friendships are 
regarded as of the least importance. 

Boys’ and girls’ club work, \V. J Gri-en {Cunm Sta Rpl 1010 pp 1/0, 50) — - 
The objects and rubs governing (lie com, copra, bean, lam. pig, and poultry 
clubs, which on July 1, 1919. had a total enrollment of 499. are briefly set forth. 

MISCELLANEOUS. 

Annual report of the director of the experiment station on work done 
under the Local (experiment Law in 1920, J F. brut. \n < Mahmnu Col. Sla, 
Cl re. 44 (1921), pp 28) -This includes a summaii/cd report by the director of 
work in all departments eondueted under this State law for 1920. a financial 
statement for the year, and detailed reports of heads of depart meats. The 
experimental work reported is for the most part abstracted elsewhere in this 
issue. 

Thirty-third Annual Report of Georgia Station, 1920 ((leuipia Sta. Rpt ., 
1920, pp 12).— This contains the organization list, reports by the president of 
the board of directors and the director of the station on its work during the 
year, and a financial statement tor the fiscal > ear ended .Tunc 50. 1920. The 
experimental work reported is for the most part abstracted elsewhere in this 
issue. 

Report of the Guam Station, 1919 ((Unim Sta Rpt. 1919 , pp. 52, pis. 7). — 
This contains reports of the animal husbandman in charge and the agronomist 
and horticulturist, and the extension agent, and meteorological observations. 
The experimental work leeordod is for the most part abstracted elsewhere In 
this issue. 

Thirty-third Annual Report of Illinois Station, 1920 ( Minot# Sta, Rpt . 
1920, pp 22, ftp. i).— This contains the oigainzution let, a financial statement 
for the fiscal year ended June 5o, 1920, brief notes as to the principal linos of 
work, nnrl a list of publications of the year. Brief notes of progress in horti- 
cultural studies are abstracted on page 44 of this issue. 

Monthly bulletin of the Western Washington Substation ( Washington 
Sta., West. Wash . s Ua Mo BuL. 8 (1921), No. 12, pp. 181-196, figs. <>).— In addi- 
tion to articles abstracted elsewhere m this issue, this number contains u brief 
article entitled Concerning Feedstuff's, by IT R McNutt. 

A classified list of projects carried on by the agricultural experiment 
stations, 1919 (U, 8. Dept. Agr., Slates llelat. Rerr. f Pamphlet), 1919, pp. 
XIV+225 ).— This multigraphed list has been noted editorially (E. 8. R„ 44, 
P. 1). 
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Alabama College and Station. X F. Duggar, director since 1003, retired 
from this position July 1 to become consulting agriculturist, a position in wbicli 
more time will be available for study and writing on agronomy. D. T. Gray, 
chief in animal Industry in tbe North Carolina College and Station, has been 
appointed director, beginning September 1. 

Tbe department of plant pathology, heretofore an Independent department, 
has been made a division of the college and station department of botany. 

California University and Station. — The appropriations of the State legis- 
lature for the ensuing biennium for instruction, experimental, and extension 
work in agriculture aggregated $2,500,000, an increase of 94 per cent over the 
previous biennium. In addition $100,500 was grunted for buildings at tbe uni- 
versity farm at Davis, and $127,587.50 to complete the purchase of land and 
water rights for the proposed farm school at Riverside. us compared with an 
allotment of $30,ooo j» the previous biennium for a tirst payment for land and 
water rights at Riverside. 

I>oan Thomas. For-yth Hunt returned June 25 from a year’s stay in Europe, 
spent in pnit at Home as the delegate of tbe United States to the International 
Institute of Agi multure. Sabbatical leave for travel and study has been granted 
to \V T. Ularke, professor of agricultural extension; Thomas Francis Hunt, 
associate professor of agricultural extension; and It. S. Vadc, assistant pro- 
fessor of orthnnl management in the Citrus Substation. 

Connecticut State Station.— Tbe legislature has increased the biennial ap- 
propriation from $I5,oih> to $xgOoo. It lias also appropriated $10,000 for in- 
vestigations on matters cmino ted with the production of t(»haceo. The station 
lias secured an excellent held of about 13 acres where experimental work may 
be carried on along tins line 

Delaware University and Station. T T, Martin, State leader of girls* and 
boys’ club work, has resigned to accept a position with the Junior Achievement 
league with headquarters at Springfield, Mass. J. II (Mark (Purdue Uni- 
versity, 1921) has been appointed instructor in horticulture and assistant hor- 
ticulturist to succeed H. Davison, beginning July 1, and A. E. Tomhuve (Penn- 
sylvania Stale Dollege, 19211 instructor in animal husbandry. In tbe division 
of rehabilitation in the school of agriculture, D, K. Phillips (Delaware Uni- 
versity, 1921) bus been appointed instructor in agronomy and Kay Koon in- 
structor in horticulture. 

Iowa College and Station. -According to a note in Iowa AyHculiurist , H. D, 
Hughes, bead of tbe farm crops department, has been granted a year’s leave of 
absence to be spent with the Alabama Annual White Sweet Clover Growers’ 
Association. 

Kansas College and Station. -The State board of agriculture has accepted 
an invitatiou to hold one of its regular quarterly meetings each year at the 
station. About 20 State-wide agricultural organizations now hold one or more 
such meetings each year. 

The first **Ag Fair ” was held at the college May 3 by students of the division 
of agriculture. The fair contained educational exhibits from each of the 
departments of the divisiou and a large number of amusement and carnival 
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features by the students. The receipts from the various small admission fees 
paid by the 6,000 people who visited the fair exceeded $2,000, a sum sufficient 
to pay all expenses of the fair and to provide a good surplus for future use by 
the Agricultural Students’ Association. 

The aninmi husbandry department is conducting a 3-ycar experiment, the 
chief object of which is to determine the respective value of alfalfa hay and 
silage as the sole roughage in a winter maintenance ration for steers which 
ajre kept on native pasture during the spring, summer, and autumn months. 
The experiment began in December, 1919, with 40 head of high-grade Hereford 
steer calves. The same animals are to be used throughout the 3-year period. 
They are pastured together during the pasture season each year and are 
divided into two groups for feeding each winter. During the winter, 20 of 
the animals (group A) receive alfalfa hay only, and the 20 others (group R) re- 
ceive silage and cottonseed cake only. Each winter group A is divided into 
four lots which are used to test the feeding value of alfalfa hay cut at four 
different stages of growth, and group 13 is divided into two or more lots each 
winter and used to test the value of silage made from cane and corn, re- 
spectively, or of corn silage made by various methods. Individual weights are 
to be secured every 30 days throughout the 3-year period. 

C. A. Herrick has been appointed research assistant in zoology in connection 
with parasitological investigations. J. H. Moyer has been appointed assistant 
in agricultural economics. 

Massachusetts Station. — Dr. George II. Chapman, research physiologist, has 
resigned to accept a position with the Connecticut Valley Leaf Tobacco Im- 
provement Association, with headquarters in Connecticut. 

Minnesota University. — A fund to be known as the A. D. Wilson prize fund 
is being collected by subscription in honor of tiie retiring director of extension 
work. The income of this fund is to be used annually in either the college or 
school of agriculture or both as prizes to students excelling m studies having to 
do with cooperation and cooperative enterprises. 

W. O. Coffey, professor of sheep husbandry in the University of Illinois, has 
been appointed dean of the department of agriculture, beginning duly 1. F. W. 
Pock, farm economist in charge of cost accounting and farm management in 
the U. S. Depart men! of Agriculture, has accepted an appointment as director 
of agricultural extension vice A. D. Wilson, whose resignation has been pre- 
viously noted. 

M. H. Fohrman, superintendent of testing, has resigned and has been suc- 
ceeded by E O Hanson, the former superintendent. E. L, Holmer has ac- 
cepted an appointment in the department of farm management at the Iowa 
College and has been succeeded by H. B Price, instructor in marketing m 
Yale University W. E. Hoffman has been appointed Instructor in economic 
entomology vice W. C. Cook, resigned. J. 8 Jones has resigned as assistant 
State leader of county agents and was succeeded April I by Frank L. Brown, 
county agent of Murray County Genevieve Burgan, instructor in textiles and 
clothing, has been appointed assistant State leader of boys’ and girl’s work. 

Mississippi College and Station, — Dr. E, Barnett has been appointed head 
of the department of animal husbandry, and C. J. Goodell animal husbandman 
in the station. 

Nebraska University and Station. — H. P. Davis, head of dairy husbandry 
work in the University of Idaho and vice director of the Idaho Station, has 
been appointed chairman of the dairy department of the university and station, 
effective August 1. 

New Hampshire Station.— P. R. Lowry of Ohio State University has been 
appointed assistant entomologist, vice C. R. Cleveland. 
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New Jersey Stations. — A conference of agricultural workers in Institutions 
in the eastern States and executives of the fertilizer industry was held at the 
station June 2 and 8. The program included an inspection of the soil and 
fertilizer Investigations and an automobile tour of the leading agricultural 
sections of the State. Twelve agricultural colleges and experiment stations 
j£pvere represented, as well as the U. S. Department of Agriculture, the Soil 
Improvement Committee of the National Fertilizer Association, and others. 

Cornell University and Station. — Several acres of wooded hillside near the 
present biological field station have been presented to the university by J, T. 
Newman, an alumnus. The new tract will be kept as a wild life preserve for 
research and study. 

Glista Ernestine, the world’s record Holstein- Friesian cow In the station herd, 
has completed her seventh record of more than 80 lbs. of butter fat in seven 
days, Her latest record is 31.4 pounds 

The department of plant breeding is distributing 4 strains of oats and 2 of 
barley among the farmers of the State for further redistribution in the future. 
The oats have been named Cornell ian, Slandwell, Oomowell, and Empire, and 
the barleys Feathcrston and Grossman. 

Dean and Director Albert U. Mann has declined an election as State commis- 
sioner of farms and markets. L. G. Graves, professor of dietotherapy for the 
past three years, resigned July 1 to become superintendent of dietaries and 
professor of dietetics in the training school of the Mount Sinai Hospital in 
New York City. 

New York State Station. — The following resolutions were recently adopted 
by the faculty of Cornell University : 

“On the occasion of the retirement of Dr. Whitman Howard Jordan from the 
professorship of animal nutrition in Cornell University and from the director- 
ship of the New York Agricultural Experiment Station at Geneva, the members 
of this faculty desire to record their appreciation of the inestimable service 
which Professor Jordan has rendered to science and to the scientific agricul- 
ture of the State and of the Nation 

“Professor Jordan assumed the directorship of the experiment station in 
1890, a entuul time tor agriculture and lor the new experiment stations. He 
brought to his work true scientific training, gained as an undergraduate student 
at the University of Maine, as a postgraduate student at Cornell University 
under the guidance of Professor Caldwell, and as an assistant to Dr. Atwater 
at the Connecticut Agricultural Experiment Station ; and long experience as a 
teacher of agriculture and agricultural chemistry at the University of Maine 
and at the Pennsylvania State College, and ns director of the Maine Agricul- 
tural Experiment Station. With this wealth of training and experience, in 
addition to his high scientific ideals, his indomitable courage, his unflagging 
zeal for truth, his sound judgment in the selection of associates, and his un- 
swerving loyalty to the best interests of agriculture, he has made a profound 
and lasting impression on the agriculture of this State. 

“The outstanding feature of his long service in the interest of agriculture 
has been his strict adherence to the dictates of science without regard to 
popular esteem or favor. Strong as the temptation has been for an administra- 
tor to popularize the work of his institution at the expense of its research, 
Professor Jordan, in his administration of the station, has held strictly to the 
original purpose and object of the institution uninfluenced by considerations 
of popular favor. Under his wise and capable administration, the New York 
Agricultural Experiment Station lias attained a leading position among the 
agricultural experiment stations of the world. 
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“ Professor Jordan’s connection with this college ns professor of ftnitoat 
nutrition dotes only from June 22, 1920, but his interest in the institution and 
his hearty and cordial cooperation have extended through all the 25 years that 
he has been director of the experiment station at Geneva. Accordingly there 
has always existed between these two institutions such close and gratifying co- 
operation in the prosecution of investigation and research that their work hart 
ever been supplementary and unnecessary duplication of effort has been avoided. 

“ In spite of all the multiplicity of duties which naturally come to an out- 
standing figure in agriculture, Professor Jordan has always found time to con- 
tinue his own scholarly work in animal nutrition and to advise critically with 
members of his staff on a wide variety of highly technical subjects. His keenly 
analytical mind, his sound judgment, his unusual administrative ability, and, 
above all, his lofty personal ideals and breadth of vision, have endeared him 
to his colleagues and associates. lie has richly earned the relief which retire- 
ment from active service brings, and we, his colleagues, wish him many years 
In which to enjoy the privileges of the contemplative life which is now his/' 

F. R. Clark, a recent graduate of the University of Michigan, has been ap- 
pointed assistant in research (horticulture) and has entered upon Ids duties. 
Henry L. Young, assistant chemist, resigned July 15. 

North Dakota Station.-- U. L. Webster, formerly of the department of ento- 
mology of the Iowa College and Station and just completing work at Cornell 
University for the degree of Ph. D , has been appointed station entomologist, be- 
ginning early in August. C. E. Mangels, chemist in charge of vegetable and 
fruit dehydration investigations of the Bureau of Chemistry, U. S Department 
of Agriculture, has been appointed cereal chemist, beirimrng about July 15. 
G. W, McTJroy and N. B. Guerrant, 1921 graduates, respectively, of the Univer- 
sity of Wisconsin and Westminster College, luue been appointed pmdfryman 
and assistant in agricultural chemistry, beginning July 1. 

Pennsylvania College and Station. -The resignations are noted of R. R. 
Welch, professor of dairy husbandry extension, effective Ju!> 1, and Martin M. 
Kloser, instructor in bacteriology, effective July 15 H. M Gridley, assistant 
professor of animal husbandry extension, and O. L Rumbergor, assistant in 
agricultural extension, have been appointed county agents. E M. Christen has 
been transferred from instructor in animal husbandly to instructor in animal 
husbandry extension. R. Irving has been appointed instructor in animal hus- 
bandry extension, B. Wright Instructor in agricultural extension, B. J. Haler 
assistant in forestry, and P. Koenig assistant in agricultural extension. 

Vermont University. -The university has been given a notable oil paint- 
ing of the late Senator Justin S. Morrill, painted when he was about do years 
of age. During the last 20 years of his life and the 20 years following this 
painting hung in his Washington home The portrait has been placed In 
Morrill Hall, together with a picture of the senator’s only son, James S. 
Morrill also deceased. It is st a ted that none of the senator’s blood in ilne of 
direct descent is now alive. 

Virginia Truck Station.— F, H Keister, assistant horticulturist, was 
drowned June 5 while surf bathing at Ocean View Mr. Keister was an 
alumnus of the Virginia Polytechnic Institute and had been connected with 
the station since graduation in 1919. 

Necrology.— Professor John Hamilton, widely known for his long connection 
with the Pennsylvania State College and the farmers’ institute work of the 
Nation, died at State College, Pa., July 5 at the age of 78 years. 

Professor Hamilton was a native of Pennsylvania and served as sergeant- 
major of the First Pennsylvania Cavalry from 1861 to 1864, Following the 
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Civil War he was commandant of the cadets of the college from 1869 to 1873, 
business manager from 1874 to 1886, and treasurer from 1874 to 1911. He 
receiver the degree of Bachelor of Science from the college in 1871 and that 
Of Master of Agricultural Science in 1872. From 1871 to 1880 he was professor 
of agriculture in the college, deputy secretary of agriculture of Pennsylvania 
from 1895 to 1899, and State secretary of agriculture from 1899 to 1903. 

In the latter year lie became farmers’ institute specialist in the Office of 
Experiment Stations m this Department, continuing in this capacity until his 
retirement from active duties in 1914. His unfailing interest and faithful 
service in the cause of farmers’ institutes, both in Pennsylvania and in the 
entire country, and as secretary for many years of the American Association 
of Farmers’ Institute Workers, will long be remembered. 

Jacob H. Arnold, agriculturist in the Office of Farm Management and Farm 
Economics, T T . S, Department of Agriculture, since 1914, died at Tukoina Park, 
D. O., July 12. Mr Arnold was born in Defiance, Ohio, in 1864, and graduated 
from Grinned College, Iowa, m 1891 After 13 years’ service as professor of 
mathematics, economies, and history in Kedfield College, South Dakota, he 
took up farm management work in Kansas, and following his appointment with 
this Department made some of Its earliest farm management and cost account- 
ing surveys. He was the author of a number of publications issued by the 
Department and a treatise entitled Farm Management, published in 1919. 

A New Practical School of Agriculture in Southern Franco. There has 
been established recently, under the patronage of the Agricultural Society of 
France, a new practical school of agriculture known as the La Ffdicitf* Higher 
School of Agriculture, near the town of Aix-en-Provence, 18 miles northwest 
of Marseille, when* a tract of 247 acres of land has been secured. The object 
of this school is to give instruction in the scientific methods of agriculture in 
order to train young men to become farm managers or to direct colonial farm- 
ing enterprises. r J he dire* tors hope that a certain number of American students 
may eventually enter the Institution. 

The instruction will la* given in two annual sessions of ten months each, and 
will consist of certain technical studies, usually given in the cunning, and of 
six main practical courses, to each of which the student will devote three 
months, as follows* The cultivation of farm and pasture land, prairies, irriga- 
tion, and drainage; the culture of gardens, orchards, and vineyards; animal 
husbandry; rural engineering. Including tractors, farm machinery and imple- 
ments, and rural construction; ami farm management, including the organiza- 
tion and direction of farm work, intensive and extensive sod culture, costs of 
production, agricultural technology (etiology, distilling, sugar production, oils, 
the conservation of fruits, \egetables, and meats, butter and cheese making, 
and the making of fertilizers on the farm), agricultural accounts, rural eco- 
nomies (farm credits, marketing of products, insurance, agricultural syndicates, 
rural banks, cooperation, etc.), rural legislation, administrate e and political 
economy, sociology, philosophy, and religion. Applicants for admission must be 
16 years of age and have completed the ordinary French scholastic courses. A 
certificate is awarded on completion of the course. 

Belgian Exchange Scholarships in Agriculture. — Through the efforts of 
M. Paul dc Vuyst, Director General of Agriculture in Belgium, six scholar 
ships of one year each have been offered to American students. These scholar- 
ships Include one each in the Institutes Superior d’Agriculture at Genibloux 
and luouvaln; one each at the Jfceoles d’ Horticulture de i’litat at Ghent and 
Vilvorde, and two for women at Borin os- Llerres near Antwerp. These scholar- 
ships have been offered with the expectation that similar arrangements will 
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be made with the United States for an equal number of Belgian students. Ad- 
ditional details may be obtained from Editor of World Agriculture, Amherst* 
Mass. 

Agricultural Education in the Orient. — It is planned to establish a second 
National University in China, with the greater part of Nanking Teachers’ 
College as its foundation. The new institution will be located at Nanking, and 
it is hoped to open its doors this fall with a college of liberal arts and pro- 
fessional schools of agriculture, engineering, commerce, and education. 

Press reports announce that the Maharajah of Bikaner, northwest India, 
has offered to convey to the Board of Foreign Missions of the Methodist Epis- 
copal Church a tract of 10,000 am-es of farm land as a site for an agricultural 
college and demonstration farm. The oifer further includes the construction of 
all necessary buildings and payment of the salaries of the staff and operating 
expenses. It is stated that the offer will be accepted provided suitable agri- 
cultural experts can be obtained. 

New Journals . — Scientific Agriculture has been established, beginning with 
January, 1021, as the official organ of the Canadian Society of Technical Agri- 
culturists. The Initial number deals quite largely with the organization and 
membership of Hie society, an account of which has been previously noted 
(E. S. R., 43, p. 401). It also contains numerous technical and popular articles 
on various phases of agricultural science. A French section, ha Heine 4pro~ 
nomique Canadimnc , issued as the official organ of the Koci£t£ des Agronomes 
Oanadiens, is appended to each number. 

The American Journal of Hygiene “is to be devoted solely to the publication 
of papers representing the results of original investigation in the domain of 
hygiene, using the term in the broad sense to cover all applications of the 
mathematical, physiological, chemical, medical, and biological sciences to the 
problem of personal and public hygiene” At least six numbers, aggregating 
600 pages, will be issued per annum. It is expected that provision will also 
be made for investigations of unusual length and interest in the form of Sup- 
plementary Monographs to he issued at irregular intervals. 

Pysio logical Hcvu'ws is announced as a new quarterly to be published by 
the American Physiological Society 14 to furnish a means whereby those inter- 
ested in the physiological sciences may keep in touch with contemporary re- 
search.” The journal is to consist of short comprehensive articles dealing 
with the recent literature in physiology, using this term to include biochemistry, 
biophysics, experimental pharma oology, and experimental pathology. Each 
article will be in the nature of a contemporary review of work, together with 
complete bibliographical lists, subjects being assigned by the editorial board. 

The American Journal of Tropical Medicine is being published bimonthly as 
the official organ of the American Society of Tropical Medicine. The Initial 
number contains the 1920 address of the president, I)r. Henry J, Nichols of the 
Army Medical School, a list of members of the society, and several original 
articles, including one on Natural Malaria Infection in Anopheles Mosquitoes, 
by W. V. King, of the Bureau of Entomology, U. S. Department of Agriculture. 

Agricultural Engineering is being published as the monthly organ of the 
American Society of Agricultural Engineers. The Initial number contained 
articles on Standardization of Farm Equipment, by R. Olney ; Hardening Soft 
Center Steel Plow Shapes, by C. W. Rynders; Plantation Management from 
the Inside, by S. F. Morse ; and several shorter articles, notes, etc. 
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Many of tho features now embraced m the subject of agricultural 
engineering have found employment in the art sm<e early times. In 
a large tueasuie the application oi engineering in apiculture has 
increased with the advance the industry, and in many instances it 
ha-, been the primary cause of epoch-making progress. But as a 
recognized branch of ugncultuial teaching its organization is rela- 
tively recent, and as a subject oi invest igathm it lias not yet become 
widely established in the latter icspect it may be said to have 
landed behind «t\eial related blanches which art 1 hardly of less fun- 
damental importance 

The development of implements machinery, and mechanical power 
t<> make man's eCmm mon ctlective and more productive is one of 
the most prominent bcituns m piogicss; a better sti m ture and more 
elective building and stora gc facilities are even where a mark of 
such progress. \dd to thes" features the application of water to the 
soil where and when needed, 1 1- removal wheie present in e.\ress, the 
subduing oi land *<ihmw\ise unlit, for cultivation, and the provision 
of tin 4 b‘U dities of the modem country home, and it will lie < vident 
what a large pait rural ongmuTing plays m tie 4 process of ^linin^ 
and exercising dominion over the earth. 

In recent years thm brsmh has been Readily making its way, iirst 
as a tuirinnr Hibjeeg then as a -erv ice branch, am! gradually taking 
its place m the ticld of ime tigatmn. Tin- latter development is not 
only logical, bni is one of t h<* ieatures which at the present time are 
deserving of special encouragement. There can be no (juestion that 
the purely mechanical and rulc-of thumb method-. which have been 
followed need to be subjected to the same rigid scrutiny that other 
branches of farming have r<<vmd. That the opportunity is open 
hardly needs argununt. It is already recognized that tools and im- 
plements built and operated without mechanical or mathematical 
precision often embody undesirable features such as lost motion, 
wasted energy, or lack of durability oi reliability, and in sonic cases 
are not fully adapted to the needs sought. Indeed ( leyse ends are 
themselves not always clearly understood. Building and storage 
structures planned and erected without consideration for warmth, 
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light, and ventilation, to say nothing of strength and durability, have 
proved uneconomical and inadequate. They do not take account of 
the advances which science has taught in the storage of crops, the 
housing of stock, and the care of dairy animals. Thus in order to 
keep abreast of the times it has become necessary to seek out and 
apply engineering principles in the development of the mechanical, 
electrical, hydraulic, and other engineering processes involved in 
modern farming, and to adapt these to the modern teaching of agri- 
cultural science. 

In the beginning of agricultural engineering old and well estab- 
lished engineering principles were naturally applied as far as pos- 
sible, but it soon developed that the problems of agriculture requir- 
ing engineering treatment are more or less specialized. 1 hey pre- 
sent conditions and requirements which are of a special nature, which 
have to be taken into account. This brings out the advantage of 
the agricultural outlook and contact, and at the sime time it presents 
the opportunity for mvestignt ion immediately adapted to the situ- 
ation. Certain of the engineering principles and formulas origi- 
nally used arc found to iifcd intelligent modilh at ion <»r development, 
and agJiin new facts and special information mud be established 
to meet the requirements ?n many special eases 

While considerable progress has been made in providing a broad 
background and to some extent in the Cumulation of purely agin 
cultural engineering prim ipI (i N the dm* j >pmem of inqimv along 
advanced lines has been relatively IimMcd, and there is a feeling 
among some that tlrs branch ha- not kept pace with the rapid ad 
vance in other branches of agricultural sciemc. It is undouht 
edly true that, from the natuie of the situation, considerable of the 
activity in agricultural engineering has consisted of (caching, ex- 
tension, and expert service, rather than a searching after and dis- 
closing of new information. The fact that there is c demand for 
the former is proof that at least some of the latlei should la 4 de- 
veloped. to lead the way and stimulate gradual advancement in the 
subject. This will require opportunity" — not onlv facilities, hut time 
and freedom and a sustaining support, which will encourage and 
give protection. Manifestly in a new subject like the various types 
of activity will be needed, just as they have been in horticulture 
and agronomy and other branches. It will be useful to make com- 
parative trials, to apply known fads and principles in designing 
appliances ami structures, to employ the skill and judgment of the 
engineer in a variety of ways to matters which have a bearing on 
agriculture; but without losing sight of the agricultural connection 
or purpose, a certain amount of investigation or carefully consid- 
ered research will be a means of growth and enable rank to be taken 
with other departments of agricultural science. 
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A survey of the project lists of the experiment stations shows a 
relatively small number of projects in the field of engineering. The 
majority of these are rather elementary, relating to design of struc- 
tures, comparisons of implements or methods, surveys for engineer- 
ing enterprises, and the like. There is no intention, of course, to 
disparage any of these, but the record shows very few projects of 
actual research grade. As a matter of fact, no project in agricul- 
tural engineering has ever been submitted for the Adams fund, a 
fact which, although it does not necessarily indicate the absence of 
such projects, suggests that, the held has attracted but little attention. 

Research is often used in a rather loose and broad sense. Tt may 
very properly he resen ed for ty pes of effort which, besides being sys- 
tematic aim at something more than comparisons imolving origi- 
nality in procedure or in the end product, and as a rule resulting in 
fads rather than in material things. It n veil to maintain these 
distinctions in agneultmul engineering. Standards, of course, ad- 
\ance with tin* piogie^ of the Hibiect, ami what Js recognized as 
rescan h at one stage will lack the essential (jualities at a later stage 
because of the progress which others lme made It will he veil to 
recognize research m agricultural engineering as the* pursuit of 
knowledge Inning a bash in wiener, not merely the means of testing 
01 perfecting i pari molar mechanical device. It aims to consider all 
the factor- and punciples involved and the purpose sought to he 
aci onipl lslied . ;n well as the mechanical ingenuity involved in the 
product. H must naturally take into account the purpose which is 
to be accomplished by tin* appliance or operation, and thb often 
brings engineering research into intimate relation with other branches 
of agricultuial science. I'rogress is the watchword of research, and 
research is the basis of advancement of any branch of pure or applied 
science. Unless agricultural engineering can be developed as a re- 
search subject, it will lag behind, will borrow its fundamentals from 
physics, chemistry , agronomy and other branches, and will be in 
danger of remaining largely a service department occupied with the 
application and adaptation of what is known and its teaching. To 
tenure a certain degree of independence and to grow of its own effort, 
the subject ought to have the elements of growth within itself, and 
these need to be visualized and set in motion by haulers in that held. 

The formation of the American Society of Agricultural Engineers 
was a recognition of the position tins subject lias attained and the 
need of organized means for advancement. It has given a decided 
impetus to investigation in that line and has tended toward the 
development of methods and the setting up of standards. 

For sen era! years the society has had a research committee which 
has been engaged in determination of the status of scientific informa- 
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lion, the analysis of needs for research, and the formulation of 
methods of procedure in the plan and execution of specific projects. 
This study has developed a considerable record of inquiry extending 
back for a quarter of a century, from which has been derived a con- 
siderable part of the basic facts and principles upon which present 
knowledge of agricultural engineering rests. Some of the hydraulic 
formulas used in irrigation and drainage are illustrations of the re- 
sults of this work, and it is also reflected in the development of 
certain farm machinery and other appliances. 

The study has also disclosed a large amount of simple testing and 
experimentation resulting in data for the most part of rather limited 
application and less permanent value. This is particularly true in 
the case of certain matters relating to rural sanitation, and in the 
farm machinery field much of the experimentation has been of rela- 
tively limited fundamental character in proportion to the importance 
of the subject and the opportunity offered. It is found that too often 
such work has apparently lacked definiteness of plan and funda- 
mental aim, or has been conducted to meet a superficial need rather 
than to derive broad general farts. The character and the paucity 
of the work in some directions, it is Indieved, has tended to retard 
the progress of agricultural engineering as a teaching subject and 
along applied lines. 

One important feature in the development of investigation in such 
a subject is a survey of the field in order to determine the most desir- 
able lines along which investigation should be conducted at the pres- 
ent time and to provide bases from which to operate. Such a survey 
naturally deals largely with the available scientific information and 
the technical and economic conditions involved. It thus opens up 
avenues for profitable inquiry and directs attention to the types of 
problems and the character of work especially needed. 

This the research committee of the society, working in connection 
with the college section of that organization, has for some time 
been engaged in, and has brought forward some fifty specific lines 
along which investigation and experiment are deemed desirable. 
The subjects embraced include all of the main branches of agri- 
cultural engineering, and have been selected as the most pressing 
and the most representative of agricultural interests throughout the 
United States. The work of the committee has not only estab- 
lished the need of determining underlying farts and principles in 
a number of lines and establishing the influence of prevailing con- 
ditions, many of which are now more or less speculative in character, 
but it has pointed to the importance of planning and executing 
projects with a definite aim in each instance. 

Inquiry in this subject, as in all others, must be planned and con- 
ducted with vision and understanding of the real nature of the 
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problem to be solved. Unless this is done the end sought may not 
be a profitable one or the work may be of purely tentative value. 
For example, it would be well-nigh useless to derive a formula for 
a plow moldboard until it was scientifically clear what a mold- 
board was designed to accomplish in a given soil or for a certain 
purpose. The purpose sought to be accomplished is the proper 
starting point in designing, perfecting, or testing an implement; 
but it will bo recognized that it is a point frequently neglected, with 
the result that, the planning is faulty and the results give divergence 
of opinion. There is a profitable field for study of the theoretical 
basis of plowing, and such a study would involve a group of several 
agricultural specialties. 

The complex nature of the problems in agricultural engineering 
emphasizes the need of the same broad preparation and inculcation 
of the research spirit which prevail in other lines of advanced in- 
quiry. There is need in that subject of understanding which rests 
on principles and the relation of conditions, as well as the re- 
quirement of facts and skill and ingenuity. In the training of 
agricultural engineers stress is naturally laid on ability to do things, 
to apply rules, to be resourceful in meeting specific conditions 
effectively. Attention is less rarely given to training in the ac- 
quisition of knowledge which is new. in questioning the reason for 
a process, or raising a doubt as to an empirical fact. The difference 
between experience and sound practical judgment on the one hand, 
and investigation directed toward the establishment of new scientific 
facts or a better understanding of principles and relationships on 
the other, is as great in agricultural engineering as it is in agronomy 
or animal feeding; and the development of the proper attitude is 
as essential to success in engineering research as it is in any other 
branch of scientific or technical inquiry. 

The requirements for successful investigation are somewhat dif- 
ferent from those of engineering practice. The planning and exe- 
cution of scientific inquiry calls for the exercise of vision, the 
knowledge of the means of solving scientific problems, and the 
spirit which demands to know the meaning of the fact as well as 
the bare fact itself. Hence the individual engaged in the planning 
and execution of research in agricultural engineering needs not only 
to be trained in engineering matters but to be trained in research, its 
methods and spirit as well ; he needs to have both the time and the 
patience for his investigations to make them thorough and searching. 

The strengthening of investigation in this field will call for the 
formulation in their research aspects of some of the things which need 
to be done. If there are problems to be solved which depend on more 
fundamental inquiry, on the development of methods which will 
give more trustworthy or more ’intimate knowledge of the facts and 
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conditions involved, it should be possible to formulate these so that 
they will stand out with force, and thus to open up the field. The 
setting forth of the real nature of the questions which come to the 
engineer will serve to illustrate best of all the essential features 
involved in scientific inquiry and will prepare the way for leadership 
in developing the field. Some of these problems will be so broad 
in their fundamental character that they will require the help of 
specialists in other lines, and will thus lead to cooperation ; in this the 
engineer need not play an incidental part, but ought to be able to 
contribute something which none of the other specialists can. 

The American Society of Agricultural Engineers has a highly use- 
ful function in guiding and stimulating inquiry and in paving the 
way for cooperation. It represents a viewpoint which should serve 
to bring out important questions likely to be overlooked by specialists 
in other branches. It can emphasize the importance of engineering 
being taken into account in connection with various other problems 
of a comprehensive nature. Already the society is attempting to 
establish better cooperative relations between Federal and State 
agencies, between institutions in different States, and between the 
agencies within individual States which have common interests in 
agricultural engineering questions. On the basis of topics which 
its survey has shown to be important it will develop plans of pro- 
cedure which will be subjected to the critical scrutiny of its com- 
mittees and of the society us a whole. Such an organized effort as 
this is of no small interest to the agricultural experiment stations, 
many of whom are represented in the society, and it will likewise 
be of much interest to station directors in setting forth the field and 
the desirability of development in that line of inquiry. 

The provision thus far made for investigation in agricultural 
engineering at most of the experiment stations is relatively small. 
In the majority of cases the engineers are largely engaged in teach- 
ing and extension work, or in designing structures or plans to meet, 
the needs of applicants. The actual experimental work occupies a 
rather subordinate position, in spite of the fact that both the teach- 
ing and extension work depend largely upon the results of research 
for their progress ami development. The result is that the engineer 
does not have the opportunity and is not always given the encourage- 
ment for digging deep and supplying an increasingly broad and 
strong foundation for his speciality. This may sometimes be due 
to his own inclinations or preferences and sometimes to the condi- 
tions under which he works, but until both the need and the ability 
are shown for more fundamental investigation in engineering sup- 
port may be relatively slow to materialize. 
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There is undoubtedly opportunity and need for a type of study 
which will go beyond comparisons, will attempt to trace the true 
relation between conditions and results, will make engineering as 
applied to agriculture less empirical and rest it in a larger measure 
upon facts and principles which it is itself helping to establish. 
It is recognized, of course, that for a time at least much of the work 
of the agricultural engineer must of necessity be of rather elementary 
nature and immediately practical aim, and will rest in considerable 
measure upon his general information, mechanical ability, and prac- 
tical qualities. But if this specialty is to grow it must be through 
research which is searching and severe, and the department must not 
he exclusively a teaching and service department or restricted 
w holly to practical affairs. 

This will require that agricultural engineers be given the same 
consideration as other branches of agriculture in the provision of 
funds and facilities. Both men and opportunity will need to be pro- 
vided. In general, perhaps, the specially trained personnel will not 
be forthcoming until the opportunity presents an attractive field. 
In some instances it may be necessary to train men in part, or to 
adapt specialists to this field in order to work out certain types of 
problems. The opportunity for leadership both in planning and in 
execution would seem to be a large one. 

liKinS" 21 — 2 
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Yearbook of chemistry, edited by II. Meyer (Jahrb. Chew., 24 (1914), pp. 
XI +478; 23 (1915), pp. XII +454; 26 (1916), pp. MI+481, fig. 1; 27 (1917), 
pp. VII+272; 28 {1918), pp. ] 11+267, figs. 2). —These volumes contain reports 
of the progress in pure and applied chemistry for the years 1914-1918, inclu- 
sive, in continuation of the series previously noted (E. S It, 82, p. 801). 

Popular chemical dictionary, (\ T. Kingzett (London: HaUllfire, Tindall <£ 
Com, 1920 , pp, VI +368, figs. 76). -This dictionary contains definitions and ex- 
planations of chemical laws and processes, descriptions of the chemical elements 
and the more important inorganic and organic compounds with their prepara- 
tion or manufacture and applications, and illustrated descriptions of various 
chemical apparatus. 

Chemical French, M. L. Dolt (Easton, Pa.: Chem. Pub. Co., 1920, 2. ed,, pp. 
VIII +4/3). — A few minor changes, corrections, and additions have been made 
in this revision (E. 8. U., 89, p 418). 

Laboratory manual of elementary colloid chemistry, K. Hathchek (Lon- 
don: ,1. d A. Churchill. 1920, pp. 135, figs. 20). — This manual gives detailed direc- 
tions for carrying out the fundamental operations of colloid chemistry, and 
for making a number of representative preparations and examining them h.\ the 
standard methods. 

Chemistry and the food industry, C. L. Alsberg (Chew, and Met all . Engin., 
23 (1920), No. 21, pp. 1005-1007), — This is a brief discussion of various chemical 
problems relating to the industries* that use agricultural raw materials. 

The chemistry of succulent plants, K. Branhofer and J. Zklj ner (Hoppe- 
Seyler’s Ztsehr. Physiol. Chew,, 109 (1920), No. 1, pp. 12-15). — In this paper, 
which supplements a previous contribution by Zel liter (E. S. It, 40, p 710), 
analyses are reported of the leaves of several succulent plants, including Scdum 
tclcphium, Eemptrrivum hirtum, Euphorbia cocrulcscens, Opuntia monaeanthu, 
and Aloe vera. 

The results in general confirm the earlier observations of a low content of 
iron and a high content of water-soluble material, calcium malate, and reduc- 
ing sugar, although the latter was almost completely absent in Opuntia. A 
low nitrogen content did not prove to be the rule. A point not brought out in 
the previous study is the almost complete lack of tannin in all of the plants 
examined. 

Continuation and extension of work on vegetable proteins, T. B. Osborne 
and L. B. Mendel (Carnegie Inst. Wash. Yearbook, 19 (1920), pp. 389-401). — 
This is the annual progress report (E. S. It., 43, p. 409) of work on vegetable 
proteins and vitamins, the detailed reports of which have been previously noted 
from other sources. 

The chemistry of enzym actions, K. G. F'alk (Neir York: Chem . Cat. Co., 
Inc., 1921, pp. 136).—' This is the first of a series of scientific and technologic 
monographs on chemical subjects to be published under the auspices of the 
American Chemical Society. 
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The method of treatment adopted by the author is essentially a discussion of 
the progress which has been made in the investigation of onzynrs alohg the lines 
of the kinetics of enzym action and the study of enzyms as substances possess- 
ing definite chemical structures or configurations. Throughout the book it is 
emphasized that enzyms “are to be considered as chemical substances which 
obey the laws of chemistry and whose actions are explainable by the theories 
in vogue.” The last 2 of the 10 chapters into which the book is divided deal 
with the uses and applications of enzyms and a general summary of the present 
status of the enzy m problem. 

Chemical Investigation of amylases and related enzyms, H. C. Sherman 

( Carnegie Inst. Wash. Yearbook, 19 (1920), pp. 3$8~8//0)r — This annual progress 
report of investigations of amylase and related enzyms (E. S. K., 48, p, 811) in- 
cludes a brief report of an extension of the study of the effects of amino acids 
upon the enzymic hydrolysis of starch (E. S. K., 42, p. 208) to glyein, alanin, 
phenylalanln, and t.vrosin. The data reported for these four amino acids show 
a general similarity to the previously reported data for asparagin and aspartic 
acid 

“Allowing for divergences attributable to experimental error, it appears that 
the effect of amino acid in facilitating the enzymic hydrolysis of starch is simi- 
lar, but not necessarily identical, for the different amino acids thus far investi- 
gated ,* that it is somewhat greater for the purified form of the enzym than for 
the natural or commercial material in which the enzym is accompanied by 
other constituents of the tissue or secretion in question; and that it is greater 
for the pancreatic and salivary amylases than for the amylases of malt and pf 
Aspergillus org;ae. Tn general, the addition of a mixture of two amino acids 
gives practically the same effect as would result from a corresponding concen- 
tration of one of them.” 

In discussing the nature of this effect evidence is furnished that the favorable 
Influence may ho due partly to a protection of the enzym from deterioration in 
the aqueous dispersions in which it acts. Evidence is also furnished that amino 
acids are effective In protecting the enzym from the deleterious action of ail 
inhibitory agent su< h as copper. 

“In addition to protecting the enzym from gradual deterioration under the 
influence of the water in which it is dispersed, or from inhibition by certain 
actively deleterious substances if present, amino acids may or may not literally 
activate the enzymic hydrolysis by directly facilitating or accelerating the inter- 
action of enzym and substrate, or they may function by sustaining the activity 
of the enzym through combining with some product or products of the enzym 
action, which products might otherwise combine with the enzym itself, thus 
reducing its activity, or might if remaining free in the solution tend to bring 
the hydrolysis to equilibrium. Experiments designed to throw further light 
upon these points are now in progress.” 

Methods of analysis and laboratory control (Denver: Great West . Sugar 
Co., 1920, pp. Vl~\~259 ), — This reference book, prepared for the laboratories of 
the Great Western Sugar Co., includes directions for the process control of beet 
sugar manufacture, and methods for the analysis of raw material and sugar 
house products and for foods and feeding stuffs, cottonseed cake, and soils. 
Several of the methods in the latter group are those of the Association of Official 
Agricultural Chemists. 

Standards and tests for reagent chemicals, B. L. Murray (New York: D. 
Van Nostrand Co.. 1920, pp. X+ -885; rot?, in Jour . Indus, and Engin. Chem„ 12 
(1920), No. 10, pp. 1085, 1030 ).— This reference book on the more Important re- 
agents used in factory and other laboratories deals with about 800 substances. 
The formula, molecular weight, important properties, maximum limits of im* 



110 


EXPERIMENT STATION RECORD. 


[Voi. 45 


purities, and methods of testing these substances are given, together with 
valuable information concerning precautions to be taken In storing and dangerous 
and unpleasant properties of certain of the substances. Several useful tables 
are appended, including the percentages of different adds corresponding to the 
specific gravity of their solutions. 

A study of some biochemical tests. — II, The Adamkiewicz protein re- 
action. The mechanism of the Hopkins-Cole test for tryptophan. A new 
color test for glyoxylte acid, W. It. Feakon ( Biochcm . »/oar„ H {1920)* No. 5 f 
pp. 548-564 ). — in this paper, which is the second of a series of studies of bio- 
chemical reactions (IS. S. R., 40, p. 114), a new color tost for giyoxyllc acid is 
described, depending on its action with pyrogullol in the presence of li«SO« with 
the formation of a deep blue color. Under the same conditions aliphatic alde- 
hydes give various shades of red. By means of this test it is shown that the 
Hopkins-Cole test for tryptophan is due to glyoxylic add and the Rosenheim 
test to formaldehyde. 

Salicylic aldehyde in u 10 per cent solution in alcohol is suggested as a sim- 
ple quantitative reagent for tryptophan and the in dels. On warming a mixture 
of the substances to be tested and strong IIC1 with a few drops of the reagent, 
followed by a drop of 10 per cent hydrogen pcroxid, an intense blue color is 
formed with tryptophan, a deep purple coho* with scntol, and a bright carmine 
with indoh The color is said to be produced with less than 0.1 per cent of 
tryptophan. 

The paper also includes a brief discussion, with suggested formulas, of the 
condensation derivatives ol tryptophan which make up the pigment*. 

Microreduction methods, 1>. <J. (\ Tkrvaert {Hoppe-Sey let's Ztsvhr. Physiol, 
Chem 110 (1920). No. I, pp. The author discusses the Bang micro 

method for the determination of blood sugar and the potassium dlchromate 
method for the determination of blood fat or lipoids (K. S. R., 41, p. 1 1 G ) , and 
describes an application of the latter method to the determination of glucose, 
lactose, and maltose. The technique is as follows: 

The equivalent of from 0.2 to 0.1 cc. of a 1 per cent solution of the sugar to 
he tested is mixed in a 100 cc. Frlenmoyer tiask with 1 cc. of n/ 20 ixdassluin 
dichroinate and water to make a volume of 0 cc Four cc. <>f IRKth is added 
and the flask heated on the water hath for 30 minutes, after which it is cooled, 
and 50 cc. of distilled water and 1 cc. of 5 per cent potassium iodid solution are 
added. After standing a minute the solution is titrated with standard thiosul- 
phate. The difference between the titration value and that of a blank treater! in 
the same way gives the reducing value of the solution. 

Values obtained lor the reducing sugars in blood by this method are higher 
than with the copper method. Added sugar is quantitatively recovered from 
the blood. 

The quantitative determination of selenium, F. Whew. {U oppose pier's 
Ztschr. Physiol, ('firm., 100 {1920). No. 6*, pp. 272-2 75 ). — The method recom- 
mended by the author consists in the oxidation of the substance in the presence 
of platinum as a catalyzer and the titration of the sclenic add thus formed 
with n/ 100 NaOH, using methyl orange as an indicator. In determining sul- 
phur in the presence of selenium the total acidity is titrated and the HuSO« 
then determined gravimetrically as barium sulphate. The difference between 
the total acidity and the acidity calculated from the BnSO« represents the 
selenic acid. In the presence of nitrogen or the halogens the sclenic add, in- 
stead of being titrated, is reduced with sodium sulphite in strong HOI solution 
and determined gravimetrically. 

The method, the technique of which is described in detail, is said to require 
only very small amounts of material and to be quite rapid of execution. 
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Mustard oil m a preservative of milk, P Port ( Pharm. WeekbL, 5# (t92I) f 
No. 5, pp. M/-/.PO. Mustard oil in the promotion of 20 drops to 1 liter of milk 
is suggested as a preservative for milk samples to he used for analysis. Ex- 
perimental data are presented wliieh indicate that tin* addition of the Oil lias 
no effect on any of the customary determinations except freezing point, lactose, 
protein, and catalase. Correct results may he obtained In freezing point de- 
terminations by shaking the sample with 10 per cent of sesame oil and in the 
lactose determinations by shaking three times with petroleum ether. By add- 
ing to 10 ec. of the milk 5 re. of alcohol and evaporating to a final volume of 
5 ec., the mustard oil is driven off and correct protein determinations can he 
made. Catalase is destroyed by mustard oil, so that catalase determinations 
can not he made on milk samples to which this has been added. 

Factors influencing coagulation temperature in evaporated milk, L. A. 
Booms ( ('anner, 52 A o. lo, pp Ula fftti figs, H) -The author, from the 

Dairy Division, U. S Department of Agrirultuie, discusses the conclusion 
drawn by Sommer and Hart (1C. S. K., 42, p 208) that the chief factor in the 
bent coagulation of fresh milk is the eompoMlmn of the milk .salts. He shows 
that, while this may bo true of fresh milk from individual cows, in herd milk 
other factors outer in which have so moat an mtlucuoe on the curdling tem- 
perature (hat the effect of the composilion ol the sails is almost entirely ob- 
scured. Of these factors the most important is considered to he the growth of 
bacteria, not only of acid forming types hut of tvpos which produce a rennin 
or milk-curdling en/.ym without increasing the acidity of Hie milk. Experi- 
ments are cited in illustration of the points brought out. 

The iodometrir determination of copper and its use in sugar analysis, 
i\ A. Shififu and A V Uaiitmvnn (Join Hud Chinn. Jf5 (1921), No. 2, pp. 
$49-890, ftps }) - TWii pa tiers tire presented 

I. VnfuMhria in I ha reaction betve n ntppt r sulphate and potassium iodid 
(pp 349-3(14). — In this paper are reported the results of a determination of 
the points of equilibria of the reaction 

(’uStq-H/KI (hil-flj fK„.$<h 

at ratios of from 1 to Id Kl .1 Cu S<h at various dilutions with a view to the 
utilization of the reaction for the ac< urate determination of either cuprous or 
cupric sails. The procvslure consisted in mixing the solutions of C!uK<) 4 and 
KT in definite molecular ratios at widely varying concentrations, and after 
standing at room temperature pipetting samples of the supernatant liquid 
directly into an equal volume of water containing an excess of NaOH to pre- 
cipitate the cupric copper This was removed by tilt rat ion and the iodin de- 
termined by acidifying the filtrate and titrating with thiosulphate. The ex- 
perimental data thus obtained indicate that for the deiermluation of cupric 
salts potassium iodhl must be added to give a final concentration of about 
0.25 m (4 to 5 gm. per 1(H) ec of solution). For the determination of cuprous 
salts the solution must he so diluhxl that the final concentration of copper and 
of iodhl does not exceed about 0.005 vj each. 

It Is noted that the conditions found empirically by Gooch and Heath 1 for 
cupric salts and by Maclean (K K. It.. 41, p. 505) and Scales (E. S, K., 34, p. 
Oil) for cuprous salts comply with these requirements. 

II. Methods for the determination of reducing sugars in Wood, urine . milk, 
and other solutions (pp. 305-300). — It is pointed out that the method of titration 
of cuprous copper as noted above Is limited in its usefulness on account of the 
extreme dilution required, and attention is called to the possibility of reducing 
the concentration of cupric ions to a negligible value by the addition of alkaline 

tAaier. Jour. Hci., L tier., 24 (1907), 139, PC- 05-78. 
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oxalates, thus enabling one to direct the reversible action to completion in 
either direction at will. The cupric salt is first completely reduced and pre- 
cipitated as cuprous iodid in the presence of a large excess of soluble iodid and 
the liberated iodin reduced to iodid on titration with thiosulphate. On the ad- 
dition of more free iodin and potassium oxalate the cuprous iodid is at once 
dissolved and oxidized by the free iodin, and is not affected by the removal of 
the excess of free iodin in a second titration with thiosulphate. This makes it 
possible to determine the amount of copper reduced by sugar either by 44 cupric 
titration,” the method based upon the determination of the residual cupric salt 
by its reaction with an excess of KI, or by “ cuprous titration.” the determina- 
tion based upon the reoxidation of cuprous salt by iodin made possible by the 
action of the alkaline oxalate. 

The technique is described in detail for the two procedures as applied to the 
determination of large amounts of reducing sugar and of small amounts as in 
milk, blood, and urine. 

The iodometric estimation of sugars, J. L. Bakfii and H. F. E. Hulton 
(Biochetn. Jmir lk {1920), A y o. 6, pp. lui-13G).—T\H' authors confirm the con- 
clusion of Judd (K. S. R„ p 507) that the method oi Willstiltter arid Sell (idol 
for the iodometric estimation of sugar yields good results. In practice it has 
been found necessary to employ an excess of iodin and alkali beyond that re- 
quired by the equation and to mix the reacting solutions in the order of sugar, 
iodin, and alkali. It has been found possible to reduce the time required for 
the reaction from the 20 minutes originally recommended to 5 minutes. Atten- 
tion is called to the fact that proteins are oxidized h> iodin, and that if the 
method is to be used for the analysis of solutions other than pure sugars, the 
disturbing effect of proteins and other impurities will have to be considered. 

The analysis of maple products. — II, The composition of maple sirup 
and of maple sugar sand and the detection of adulteration of the sirup, 
J, F. Snell f Bop, Boc. Canada , I'roc. and Tran # M 3. x nr„ hi ( 1919), Sort. Ill , pp. 
221-231 ). — This summary of the results of investigations of the author I EL S. 
R., 35, p. 41G) and others on the composition of maple prodm t> and their adul- 
teration has been essentially noted from another source ( E. S. U., 4-1, p. 4H). 

The determination of sodium in blood, E. A Doiuv and R. 1). Bell (Jour. 
Biol Chow., J f < r > (1921), No. 2 , pp. 313-323 ). — For the determination of sodium in 
blood the authors make use of the method of precipitation with cesium 
bismuth nitrite described by W. 0. Ball, 3 the complex sodium cesium bismuth 
nitrite being capable of precipitation from as small mi amount of sodium as 
0.01 mg. in final volume ol 2 <•<* The technique of the method is described in 
detail, using gravimetric, volumetric, or colorimetric pr<x*edures for the final 
estimation of the nitrite. The colorimetric estimation is based on the coupling 
reaction of the nitrite with naphlhylmnin and sulfanilic ucid, and the volumetric 
on the oxidaton to nitrate on titration with standard potassium permanganate. 
The volumetric method Is preferred by the authors as being of greater speed and 
accuracy. 

Tables are given showing the sodium content of normal urine ami of beef and 
swine blood as determined by this method. 

Apple candy, a commercial use for cull apples, T. 11. Abfxl (1 Hah 8ta. 
Bui. 119 (1921), pp. 3-14, fig*. 6 ). — Following the suggestion of James < bl 8. R., 
39, p. 10) that a palatable camly-like product can be made from apples by 
drying thin slices mixed with sugar, the author haw developed a method of 
treatment which is said to yield a very •satisfactory product. 

The method consists in grinding in a food chopper previously washed, peeled 
and cored apples, adding granulated sugar in the proportion of 15 lbs. to 100 

• Jour. Cham. Soc. [London], 97 (1910), II, pp. 1408-1414. 
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lba of the chopped apples, spreading the mixture in thin layers on drying 
trays and evaporating for from 30 to 48 hours in a tunnel-type evaporator at 
a temperature of from 90 to 120° P. The dried product, known as apple 
leather, can he stored as such or ground in a food chopper, the resulting 
product being known as apple paste. In making the so-called apple candy 
a sirup made from 3 lbs. of sugar and 1 qt. of water is stirred into 4 lbs, of 
the dry apple paste and the product molded into any desirable form and 
allowed to harden slightly before usa This process is considered practical 
for the utilization of small blemished apples which would otherwise not find 
a market 

The soy-bean problem, I). M. Adkins (Sci. Prog. [London], 15 (1921), No . 
59, pp. M5~b5l ). — A popular article on the utilization of the soy bean and its 
by-products. 

To make olive oil at home, C. IT. Beaumont (Jour. Dept. Agr. So. Amt., 24 
(1921), No. 6, pp. J/H9 , 490) - -Directions are given for the home manufacture of 
olive oil on a small scale. 


METEOROLOGY. 

On the possibility of forecasting the summer temperature and the ap- 
proximate yield of rice for northern Japan, T. Okada {Japan Bui. I'ent. Met. 
Obaerr., J (1919), No. 1 , pp. 19-52, pi. 1; abs. in Jntcnintl. Dint. Agr. [Rome], 
Internal!. Rev. Set. and Pravt. Agr., 11 ( 1920 ) , No. 2, pp. 148-150) , — It is po luted 
out in this article that in northern Japan the yield of rice is determined by 
the general summer temjierature, especially that of August, a uniformly high 
temperature with abundance ol sunshine during this month insuring a good 
rice (Top, 

The author attempts to hud a basis for forecasting the summer temperature 
of northern Japan in the correlation between those temperatures and the 
barometric variations observed in March at Zikuwei, China, and Miyazaki, on 
the southeastern coast of the island of Kiushiu, and during March to May at 
Santiago, Glule, and Buenos Aires, Argentina, lie shows a positive and strong 
correlation between barometric \ariations at these places and summer tem- 
perature in the north of Japan, and eoneludes trom this fact that a poor rice 
(Top in northern Japan is preceded in most instances by a ut.v low barometric 
pressure over South America during the pmiod March to May and by a very 
slight gradient during March at the two other places named. 

Meteorological observations at the Massachusetts Agricultural Experi- 
ment Station, J. E. Ostrander and II. AV. 1 'oojlk ( Massachusetts Stu. Met. Buis. 
$81-888 (1921), pp. i each). — Summaries of observations at Amherst, Mass., on 
pressure, temperature, humidity, precipitation, wind, sunshine, cloudiness, and 
casual phenomena during March and April, 1921, are presented. The data are 
briefly discussed in general notes on the weather of each month. 

Meteorological records for 1.919 (A etc York State St a Rpt. 1919 , [pt. 1 ], 
pp. 538-545). — Tables are given showing tridaily readings at Geneva, N. Y,, of 
Standard air thermometers for each month of the year; daily readings of 
maximum and minimum thermometers at 5 p, in. for each month of the year; a 
monthly BUimnury of maximum, miuliimm, and standard thermometer readings 
for the year ; monthly and yearly maximum and minimum temperatures from 
1883 to 1919, inclusive; average monthly and yearly temperatures since 1883; 
and rainfall by mouths since 1882. 

Ohio weather for the year 1919, W. H. Alexander and 0. A. Patton (Ohio 
Sta. Bui. 345 (1929), pp. 479-510, ftps. $2),— Tables showing temperature and 
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rainfall for* the out ire State in comparison with similar data recorded at the 
experiment station at Wooster are supplemented by a series of diagrammatic 
maps showing the comparative weather conditions for the various sections of 
tlie State. 

The mean temperature for the year at the station was 51,2° F, ; for the State 
52.3°. The highest temperature at the station was 95% July 3; for the State 
106°, July 20. The lowest temperature at the station was —4°, December 20; 
for the State, —12°, December 20. The annual rainfall at the station was 
43.08 in.; for the State, 40.33. The number of rainy days at the station was 
132; for the State, 117. The prevailing direction of the wind was southwest at 
the station and northwest in the State at large. 

“The year was characterized by a large amount of tine, open weather with 
abundant sunshine, moderate temperatures, and well-distributed precipitation, 
and was unusually free from extreme or hurtful conditions, the weather as a 
rule being highly favorable to the growth of crops and to farm work except 
toward the end of the year, w’hen held work was interrupted more or less by 
the continuous mins. Practically tin* only abnormal conditions worthy of 
mention were the light snowfall in January and the excessive rainfall in 
October, In fact, it was the wettest October in the past 05 years and was 
among the warmest as well/' 

The rainfall of 1920 {Met. Man. [London], 55 {1921), A7>. 050. pp. 277, 
278). — This is a preliminary survey of rainfall of the British Isles during the 
year. 

SOILS— FERTILIZEES. 

The chemistry of crop production, T. P>. Wood {London: Vnh\ Tutorial 
Press, Ltd., 1920, pp. Jly.s. i/).— Those scientific principles of crop 

production relating to the soil and soil fertility are briefly sc l forth in this 
book. The author assumes a knowledge of elementary chemistry and of 
physical and chemical manipulation on the part of the render. The subjects 
covered are the factors of productivity of the soil ; sampling the soil, mechanical 
analysis, and soil types; the water supply of crops and cultivation; the supply 
of water to crops, weather; various soil constituents; chemical examination 
of crops and soil; testing the soil, nitrogen; testing the soil, phosphoric add 
and potash, retention of manures in the soil; testing the soil, lime; nitrogenous 
manures; phosphoric acid manures; potash manures, Jiine, chalk, and marl; 
farmyard manure; nitrogen fixation and gm\n manuring; the general prin- 
ciples of manuring; and the produce of !he land. 

The Missouri Soil Survey, H. H. Kkusekopf (Missouri St a. Circ. 10! h (1921), 
pp. 20 , flys. 20 ).— A brief description is given of the work of the Missouri Soil 
Survey, which is operating in cooperation with the. Bureau of Soils of the U . S. 
Department of Agriculture, it is stated that through this cooperative ar- 
rangement 45 counties, representing a total of 28,088 square miles, or 41.7 per 
cent of the State, have been surveyed and mapped, During this work 591 
complete soil samples, consisting of 1,513 individual samples from 69 counties, 
have been secured. These indicate the diversity of the soils of the State, more 
than 174 distinct and separate soil types belonging to 70 series having been 
established and mapped. The laboratory studies made incidental to the soil 
surveys have shown that Missouri soils are deficient in organic matter arid 
nitrogen and more or less deficient in phosphorus. Most of the light-colored 
prairie soils ami the timbered ridge lands have a lime requirement of from 
1 to 4 tons per acre. 

Soil survey of Louisa County, Iowa, L. V. Davis and J. A. Mlwku, (17. S. 
Dept, Ayr., Adv. Sheets Field Oper . Bur. Softs, 1918, pp. 50, fly. t, map I).— This 
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surrey, made In cooperation with the Iowa Experiment Station, deals with the 
soils of an area of 253,440 acres in southeastern Iowa. The county consists of 
two areas of upland and two of lowland. The drift plain uplands have ample 
surface drainage while the first bottoms are usually subject to overflow, requir- 
ing levees and ditch systems. Approximately 00 per cent of the county is up- 
land, 20 per cent terrace, and 20 per cent first bottom. The soils of the county 
are of loesslal, glacial, and alluvial origin. Including river wash and muck, 28 
soil types of 13 series are mapped, of which the Clinton, Tama, and Grundy silt 
loams cover 17, 10.5, and 10.4 per cent of the area, respectively. 

Soil survey of the Aroostook area. Me., L. A. Hurst ett An. (U. S. Dept. 
Agr., Adv. Sheets Field Oper. Bur , Soils, 1.917, pp. 44, pis. 4, fig. 1 , maps 2 ). — 
This survey, made by the Bureaus of Soils and Plant Industry in cooperation, 
deals with the soils of an area of 097,000 acres in northern Maine covering the 
extreme eastern part of Aroostook County. The topography is undulating to 
hilly with a few low mountains, and the surface Is characterized by high, level 
to undulating ridges, with long sweeping slopes. The area for the most part 
is naturally well drained. Practically all of the soils of the area are derived 
either directly or Indirectly from glacial materials. Including muck, 15 soil 
types of 8 series are mapped, of which the Caribou loam, muck, and Washburn 
loam cover 55.9, 16.2, and 10 per cent of the area, respectively. 

Boil survey of Knox County, Mo., H. H. Kkuskkopf and H. I. Cohn ( V . 8. 
Dept. Ayr.. Adv. Sheets Field Oper. Bur. Soils, 1917, pp . 82, pi. 1 , fig. 1 , map 1 ). — 
This survey, made In cooperation with the Missouri Experiment Station, deals 
with the soils of an area of 328,000 acres in northeastern Missouri lying entirely 
within the northeast Level Prairie. The topography varies from level prairie to 
rolling timherland. The stream bottom soils are subject to overflow The soils 
of the urea are ground as prairie, glacial, residual, and alluvial, the parent 
materials being mainly loess and glacial drift. Eighteen soil types of 12 series 
are mapped, of which the Shelhv loam, the Grundy slit loam, and the Putnam 
silt loam cos era 23.5, 21 2, and 10 per cent of the area, respectively. 

Soil survey of the Fort Laramie area, Wyo.-Nobr., J. O. Veatch and 
K. W. MoCmtue (II. S, Dept. Ayr ., Adv. Sheets Field Oper. Bur. Soils , 1917 , pp. 
50, fig. 1, map 1 ). — This survey deals with the soils of an area of 362,240 acres 
situated in the Great Plains Region of eastern Wyoming and western Nebraska, 
including the central part of Goshen County. Wyo Most of the area is included 
in a great lowland erosion plain. The principal topographic features include 
(1) the north Platte Valley. (2) the Goshen Hole lowland plain, (3> the Goshen 
Hole escarpment, and (4) the High Plains proper. There is little naturally wet 
or poorly drained land with the exception of a few small, low, fiat areas. The 
soils of the area owe their most prominent characteristics to climate. A grayish 
color predominates, and the subsurface is much lighter in color than the top 
soil. There is a high relative percentage of soluble mineral salts, n concentra- 
tion of lime and other salts at shallow depths, a friable and granular structure 
at certain depths, and a low humus content. Including rough broken land and 
dune sand, 25 soil ty pes of 11 series are mapped, of which the Rosebud silt loam 
and very fine sandy loam cover 19.2 and 18.4 per cent of the area, respectively. 

The agriculture and soils of the Cape Province, A. Stf.au ( Union So. 
Africa, Dept. Agr. Jour.. 1 (1920), Nos. 2, pp. 152-158; 4, pp. 851-858: 5 , pp. 429- 
i41; 7, pp. 660-670; 9 , pp. 819-828, figs. 12).—' This is a preliminary report on the 
origin and geology, physical, mechanical, and chemical properties, fertilizer 
requirements and crop adaptation of the soils of the so-called Witkop-Burghers- 
dorp area In the Union of South Africa. 

The principal classes of soils recognized arc the so-called black turf, which 
is a heavy clay loam rich in organic matter and found hi the valley bottoms ; 
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the sand-bult, which is a sedentary, hue sandy soil retentive of moisture but 
infertile; and the mixed turf, which is a colluvial soil fairly rich in organic 
matter and lies at the lower slopes of rather steep hills. With reference to the 
influence of geological origin on the fertility of soils, it is shown that the best 
sons of the urea are those in which the formation has been influenced by lava 
or dolerite. 

The methods of sampling and analysis used are briefly described in an 
appendix. 

The 44 alkali ” content of soils as related to crop growth, F. T. Shutt 
and E. A. Smith (Roy, Soc. Canada Rroc. and Tram., S. Her., IS (1919), Sect. 
Ill, pp. 288-2 42, figs. 4 ). — A progress report is given on the second year of 
studies previously described (E. S. It., 40, p. 719). Two series of studies of 
wheat soils and one each of western rye grass and oats soils were conducted. 

The alkali in an irrigated brown loam soil of good Quality growing wheat 
was mainly sodium sulphate. Where the growth of wheat was good the con- 
centration of sodium sulphate was low and practically uniform. Where the 
growth was poor the concentration was higher, and where there was no growth 
the concentration of sodium sulphate was 0.9 per cent and of magnesium sul- 
phate 0.273 per cent The sulphates of sodium, magnesium, and calcium were 
found in a second wheat soil which was not irrigated but obtained moisture 
from seepage from a canal. Where the growth was good the concentration of 
sodium sulphate was 0.103 per cent in the surface G in. and increased with the 
depth. A poor growth resulted on soil containing 0.5 pea* cent of sodium 
sulphate at a depth of 3 ft. 

In irrigated sandy loam soil growing rye grass sodium carbonate predomi- 
nated. Where the growth was good the concentration of sodium carbonate was 
0.108 in the top 6 in. of soil, blit where the growth was poor the concentration 
was 0.227 per cent. There was no growth when the concentration reached 0.272 
per cent* These results are taken to indicate that the limiting concentrations 
of sodium carbonate are from 0.1 to 0.15 per cent for rye grass. 

Sodium carbonate was also the harmful salt in irrigated brown loam soil 
growing oats. There was a good growth wiili a concentration of this salt of 
O.OGG per cent, and it is concluded that approximately 0.05 per cent in the top 
6 in. of soil does not markedly uffwt the growth of oats. Where the growth 
was poor the concentration of sodium carbonate was 0.243 per cent in the 
surface, and there was no growth where the concentration reached 0.477 per 
cent. The experiments are being continued. 

Relation of the calcium content of some Kansas soil© to the soil reaction 
as determined by the electrometric titration, C. O. Swanson, W. L. Lat- 
shaw, and E. L. Tague (Jovr. Ayr. Research f IK S.}, 20 (1921), No. 11, pp. 855- 
868 ). — Experiments conducted at the Kansas Experiment Station, in which a 
number of soils from different parts of the State were analyzed for total cal- 
cium and calcium in forms soluble in N/5 hydrochloric acid and in normal 
hydrochloric acid are reported. The amount of carbon dioxid in these soils 
was also determined. 

Ten-gram samples of these soils were placed in neutral distilled water, and 
the initial reaction was determined by means of the hydrogen electrode. Fifth- 
normal calcium hydroxid was added to change the reaction to a higher alka- 
linity. The points determined were the number of cubic centimeters of N/25 
calcium hydroxid needed to bring the reaction (if lower) to Ph7» PhS. 8, and 
P H 10. 

In soils of a high calcium content a larger percentage of the calcium was in 
forms soluble in these dilute hydrochloric acid solutions than in soils of a low 
calcium content. As a rule, soils of a high calcium content had a higher initial 
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hydroxyl-ion concentration than soils of low calcium content The amount of 
N/25 calcium hydroxid required to change a soil from a lower to a higher 
hydroxyl-ion concentration depended more upon the amount of collolclial clay 
present than upon the calcium content 

Subsoils as a rule were found to have a higher calcium content than surface 
soils. It required more calcium ltydroxid to change these subsoils from a lower 
to a higher hydroxyl-ion concentration than it did for the corresponding sur- 
face soils. This was true for most of the soils. The exceptions were due either 
to a very high calcium content In the subsoil as compared with the surface 
soil, to a larger amount of sand in the subsoil, or to some unusual condition 
of the soil and subsoil. The amount of N/25 calcium hydroxid required to 
change the acid soils to a reaction represented by p H 7, calculated in equivalent 
pounds of calcium carbonate per acre, compared favorably with some other 
current methods of determining the lime n^qiiireinents of the soil. In some 
soils the amount of calcium hydroxid, calculated in equivalents of pounds of 
calcium carbonate per acre, required to change to a concentration represented 
by P118.il was as great as the equivalent amount of acid-soluble calcium 
present in the soil or greater. 

Soil acidity investigations (Indiana Stta . Rpt. 1920 , p. 88). — Water culture 
studies on the effect of different hydrogen-ion concentrations of several acids 
and their aluminum salts showed that both the hydrogen and aluminum ions 
were toxic in varying degrees to dillerent plants. Jn the case of such plants 
ns corn and barley the toxicity of soil acidity seemed to be due more to the 
aluminum than the hydrogen ion. 

The results of greenhouse and tlehl plat experiments on acid peaty sand soil 
pointed to the same conclusion. Another phase of the experiments indicates 
that available phosphates aid greatly in reducing aluminum toxicity both with 
and without lime. 

Nitrification in acid soils, U. K. Stephenson (lotva 8 Ha. Research Bui. 58 
(1920), vp- 881-849). — Pot, studies in the greenhouse with Carrington loam soil 
to which lime was added at ratios of 1, 2. 3. 4, 5, 6, 7, 8, 0, 10. 12, 15, and 20 
toiiR j>er acre and in which optimum moisture conditions were maintained are 
reported. The pots were sampled at intervals of 2, 2, 4, 4, 4, and 7 weeks 
and tests made of their nitrifying powers. Alfalfa was grown in a second 
series of pots receiving the same treatments except that the C, 8, 10, and 15 
ton lime applications wore omitted. 

It was found that nitrification occurred in the presence of a rather high 
lime requirement A scarcely measurable effect was produced in the nitrifica- 
tion of the original soil nitrogen by the application of calcium carbonate. 
Lime did cause a marked increase, however, in the nitrification of ammonium 
sulphate. 

The add soils were never completely neutralized even with the very heavy 
a Indication of lime, apparently because of the slow solubility of a part of the 
acidity present. The results indicate that though very large amounts of lime 
may give greater nitrification, only that which is necessary to neutralize the 
most active adds is essential for adequate nitrification. 

The growth of alfalfa was at a maximum when an amount of lime ap- 
proximately equivalent to the indicated requirement was added. Growth was 
nearly as good without any lime as with the heavier applications. 

The fixation of nitrogen in Colorado soils, W. P. Headdkn (Colorado 8ta. 
Bui 258 (1921), pp. 8-48, ftp. 1). — Continuing work previously noted (R S. R., 
25, p. 814), studies of the source, quantities, and relation between the oc- 
currence of nitrates in the soils and well waters of a new district about 14 
miles northeast of Fort Collins, Colo., are reported. The study led to the 
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'recognition of a rather large area south nml east of Wellington, In Larimer 
(bounty, throughout which nitrates occur abundantly in the surface soil. 
Another smaller occurrence in the Dry Creek section south and west of Waveriy 
was also established. 

It was found that the waters of shallow wells and the surface soils are 
closely related in regard to their nitric nitrogen content No abnormally large 
amount of nitric nitrogen was found in the soil or in shallow wells of the 
district outside of the niter areas. The waters from deep wells, even when 
sunk through or adjacent to areas very rich in nitric nitrogen, were free from 
it, Tne composition of the salts held in solution in the deep well waters 
differed from that of those hold m the ground waters. The former held 
essentially sodium and calcium sulphates, while the latter held magnesium 
and sodium nitrates and sulphates with some calcium sulphate. 

The extracts of soil samples taken from these areas were characterized by 
the presence of much magnesia and mtric acid and low content# of sulphuric 
acid, calcium, and sodium. The potash contents of such extracts were uni- 
formly high, varying from 0.7 to *J per cent of t lie total soluble portion. 

It is considered evident that the ground waters derive their nitrates from the 
soil, and that the amount is determined by local conditions. It was also found 
that calcium and magnesium chlorals occur in considerable abundance in some 
of the soil extracts, and that the surface soil, especially at the edges of these 
niter areas, has a very high nitrogen-fixing capacity. The view is again ex- 
pressed that within this area the nitrates are formed in situ through bacte- 
riological agencies. 

I Phosphorus combinations and soil potassium] ( Ohio Sta . Bui 8I f 6 (1020), 
pp. XXII. XXIII ). — Studies on the influence of soil reaction and cultivation 
upon the organic phosphorus content of soil led to the conclusion that the reac- 
tion of the soil is prnctieallv without influence upon the proportion of the total 
phosphorus which Is present in organic form. The organic phosphorus com- 
pounds of a number of soils, both acid and basic, cultivated and virgin, were 
apparently quite similar in nature, although there were large variations in the 
actual amounts present in various soils. The results showed that cultivation 
and cropping appreciably decrease the total and the organic phosphorus, and 
in practically the same ratio. It was found that an average of one-third of the 
total phosphorus of surface soils and one fifth of that of subsoils is in organic 
combination. The amounts of organic phosphorus* seemed to be closely related 
to the total organic matter and nitrogen content of the soils studied. The 
organic phosphorus did not appear to be of a high order of availability. 

Studies with oafs on the Influence of fertilizers on the availability of rock 
phosphate showed that the phosphorus content of the oat plant, whore rock 
phosphate was applied, was considerably in excess of that of the crop grown 
on soil not treated with rock phosphate. The most decided Indication was 
obtained from the* oats sampled eight weeks after seeding. The percentage of 
phosphorus at tills time was more than twice that of the mature crop. The yield 
of the oat crop studied was increased by rock phosphate. While the addition 
of other fertilizers produced a further increased yield with a larger removal of 
phosphorus, no very definite indications that the fertilizer treatment on indi- 
vidual plais affected the availability of the rock phosphate were obtained. 

Studies on the potassium supply of the soil showed that the effect of treat- 
ment with fertilizers and lime on the soluble potassium content is apparently 
due to the larger removal of potassium by crops where conditions are more 
favorable to crop growth, rather than to the direct action of the additions on 
the potassium-bearing minerals of the soil 
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[Experiments on maintenance of soil fertility] (Ohio Bta. Bui. 844 (1920), 
pp. 289-288, 276-287, 802-314, 882-840, 867-872, 874-884, 396-402 , 470-441, 4H~ 
486, 488, 408, fyt%. 8). — Data on the results of experiments at the nine county 
experiment farms are reported. 

For the Miami County Experiment Farm R. li. Barker reports that in six 
rotation* carried through a period of 30 years acid phosphate used at the rate 
of 200 lbs. per acre for each crop has added 8 bu. to the yield of corn, and the 
same quantity of acid phosphate reinforced with 50 lbs, of potassium chlorid 
has added nearly 18 bu. The same amount of acid phosphate has increased 
the yield of wheat from 11 to 22 bu. where the wheat has followed oats or corn, 
and from 11 to 27 bu. where the wheat has followed soy beans. 

The results of four rotations being conducted on t lie Paulding County Ex- 
periment farm, reported and discussed b> H. It. Hoyt, are too irregular to 
justify any but general conclusions, but are taken to indicate that the soil of 
the farm is not more deficient in one of the principal elements of fertility than 
in another, and that proti table increases are to be obtained only through an 
increase of all three of the main fertility ingredients. The slow-acting i)hos- 
phates such as raw rock and bone meal seem to have given better results than 
acid phosphate. Lime apiieurs to have been detrimental. “Taken as a whole, 
the experiment would seem to encourage the use on sugar beets of a complete 
fertilizer of much higher grade than any ready-mixed fertilizer ordinarily 
found on the market.” 

The results of four experiments with fertilizers, lime, and manure on crops 
grown In rotation on the Clermont County Experiment Farm, reported and 
discussed by H. W. Rogers, show that drainage, lane, phosphorus, potassium, 
and nitrogen are necessary on the impoverished soil of tins farm. It was 
found that when all these ameliorants were employed, using manure as the 
carrier of nitrogen and phosphorus, the cost of the lime and phosphorus and 
nearly half that of the drainage was rmivered in a single 4-year period. 

Data on the results from two rotations in progress cm the Hamilton County 
Experiment Farm, reported by Rogers, are taken to indicate that a much 
larger use of phosphorus and potassium is .Instilled on Hamilton County crops 
and that manure and clover should be depended upon as the chief sources of 
nitrogen. 

Soil-fertility studies, by O. E. Thorne, with held crops on the Washington 
County Experiment Farm, indic ate the importance of careful saving and mod- 
erate use of manure, supplemented by acid phosphate and powdered limestone on 
land that can not be reached with the manure. Data on the use of fertilizers and 
manure on truck crops are refs tried by Thorne, no conclusions being drawn. 

Data on the use of fertilizers and soil amendments on a 4-year rotation of 
corn, oats, wheat, and clover being conducted on the Trumbull County Experi- 
ment Farm, and on the use of fertilizers and manure on three mop rotations 
and on truck crops on the Mahoning County Experiment Farm, are reported 
and discussed by J. P. Mark ley, no conclusions being drawn. 

Data on the use of fertilizers in a 5-year rotation at the Belmont County 
Experiment Farm, reported by C. W. Montgomery, are taken to indicate that 
phosphorus and lime are the most important constituents of a fertilizer for 
this soil. 

The progress results of two experiments with fertilizers and manure on a 
4-year rotation on the Madison County Experiment Farm are reported and 
discussed by Thorne, no conclusions being drawn. 

Comparison of peanut meal, cottonseed meal, velvet bean meal, am- 
monium sulphate, and nitrate of soda as fertilizers for corn and cotton, 
E. F. Oautmen (Alabama Col Sta.Bul 216 (1921), pp, 3-8).— This is substan- 
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tialiy a reprint of the results reported in Bulletin 208 of the station (K. S. B. # 
43, p. 185) , to which has been added the result of the 1920 test on cotton. These 
results give average efficiencies for both crops of 80 for cottonseed meal, 87 for 
peanut meal, and 54 for velvet bean meal, as compared with sodium nitrate. 

Manufacture of synthetic ammonia at Oppau, Germany, I-III (Tech. 
Modeme , 1920, Nov., pp. 1/49-460; also in diem, and MetaU. Muffin., 24 (1921), 
Nos, 7, pp. 805-608; 8, pp. 847-850; 9, pp. 891-891,, figs. 22 ).—' The processes and 
apparatus used at this plant in the manufacture of synthetic ammonia and other 
nitrogenous compounds for use as fertilizers are described. 

In this process water gas is mixed with producer gas in convenient propor- 
tions, steam is added to the mixture, and the whole is passed over a catalyzer 
at a temperature between 400 and 500° O. The carbon monox) d and steam 
react, producing hydrogen and carbon dioxid. The carbon dioxid is dissolved 
in water under pressure and the remaining gaseous mixture is freed from 
harmful traces of carbon dioxid and carbon monoxid by passing it through 
solutions of caustic soda and ammoniacal copper formate. 

The resulting gaseous mixture contains about 3 volumes of hydrogen per 
volume of nitrogen. It is subjected under pressure of 200 kg. and at a tem- 
perature of about 500° to the action of a second catalyzer, producing n little 
ammonia, which is immediately absorbed by water. Fresh amounts of gases 
are added to the remaining gases, which do not combine during this operation, 
and the whole is passed again through the catalyzer. 

, The ammonia obtained by the distillation of the solution may then bo 
Oxidized by catalysis, combined with nitric acid thus formed to give ammo- 
nium nitrate, used for the production of ammonium ehlorid by the Solviiy 
process or used for the production of ammonium sulphate by reaction with 
gypsum in the presence of carbon dioxid. 

At this plant different fertilizers are manufactured, such as ammonium 
nitrate, ammonium potassium nitrate, and a mixture of ammonium nitrate 
and potassium ehlorid. 

I, Potash shales of Illinois. II, Geology, distribution, and occurrence 
in Union County. Ill, Finely ground shale as a source of potassium for 
soil improvement, S. W. Parr, M. M. Austin, F. Kkey, and K. Stewart (Illi- 
nois Sta. Bui . 282 (1921). pp. 225-252. fiffs. 7). -This bulletin consists of three 
parts and was prepared jointly by the University of Illinois, the Illinois Geo- 
logical Survey, and the Illinois Experiment Station. 

Part 1 presents a brief account of studies of the potash-bearing qualities of 
certain Illinois oil shales. It was found that shales occur in at least two local! 
ties in the State which contain 5 per cent or more of potash. It is noted that 
shale outcropping near Jonesboro, in Union County, which contains 5 per cent 
of potash, would be suitable for use in the manufacture of Portland cement 
By applying the known methods of potash recovery in cement manufacture, it 
is estimated that a yield of 5.3 lbs. of potash, valued at from 70 to 80 cts. per 
barrel of cement, could be obtained. The southern Illinois shale contains free 
oil f bituminous matter, pyrite, uncleeotnposed potassium-bearing fold spathic 
rock, and potassium-bearing material of the nature of glauconite. Shale, from 
Dixon, Lee Co., contains 5.8 per cent of potash, which is held for the most 
part in a more stable condition than that in the southern Illinois shale. Ex- 
traction of the potassium from shale of either the southern Illinois or the 
Dixon type by means of solid or liquid reagents would seem to be imprac- 
ticable because of the cost of leaching and recovering potash from material 
where it is present in such small amounts, The plant availability of tine 
potash In the southern Illinois shale is probably characteristic of all the 
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material of this typo outcropping in that locality. That part of the potassium 
in the southern Illinois shale which is soluble in sulphuric acid is shown to 
he In a combination of the glauconite type. In southern Illinois shale having 
a potash content of 5 per cent in the raw condition or 5.0 per cent when ignited, 
62 per cent of the total potash is glauconitic in character and is available 
as plant food. 

Part 2 gives data on the geology, location, occurrence, and distribution of 
the potash-hearing shales of Union County. 

Part 8 reports preliminary studies on the availability of finely ground shale 
as a source of potassium for soil improvement. These included a series of 
greenhouse pot cultures with wheat, oats, clover, corn, rape, and buckwheat, 
using peaty soil treated with finely ground leucite, kainit, alunite, and ignited 
alunite. It was found that the potassium in the shale can be used directly 
by crops in pot cultures under greenhouse conditions, and the results are 
considered to warrant more extended investigations, particularly in the field. 

American potash equal to German potash salts as fertilizer {Indiana Sta, 
Rpt. 1920, p. SO). — It has been found that most American potash salts are equally 
as good for fertilizer as German potash salts. A borax test showed that even 
small amounts of borax in fertilizers drilled in the row with corn injured the 
crop. On the other hand, 16 lbs. of anhydrous borax per acre in broadcast 
fertilizer did no appreciable harm. 

The American potash industry and its problems, J. E. Teeple (Jour, 
Indus, and Unpin. Chon., IS (1921), No. S, pp. 21+9-252 ) . — A description of the 
problems encountered in the production of Searles l^ake potash is given, to- 
gether with the methods arrived at in their solution. 

Bat guano and its fertilizing value, W. A. Albrecht ( Missouri Sta. Bui. 
ISO (1921), pp. 15, ftps. 7). — A brief study of bat guano and tests of its fertiliz- 
ing value are reported, special attention being paid to guano from caves in 
Missouri. 

Analysis of guano front Missouri caves showed that the nitrogen content 
varies from 0 81 to 10.44 per cent, phosphoric acid from 2.5 to 7,0 per cent, and 
the potash from 0.36 to 1.9 per cent. Its moisture content is usually high, often 
approaching 50 per cent. 

Ammonifteation tests showed that the fresher bat guano produced ammonia in 
amounts equal to that of tankage. E\en greater amounts of nitrates were 
produced. Guano was not the equal of dried blood in ammonia and nitrate pro- 
duction. 

Pot culture experiments with oats showed that hat guano gave results su- 
perior to those given by dried blood, tankage, and ammonium sulphate. Guano 
also gave bettor results than ammonium sulphate in field experiments with 
oats. Brief recommendations for the use of guc.no are given. 

The influence of marine fertilizers on the shores of the Gulf of Morbi- 
han, A. Ohoveato (Ann, G6ogr. t 29 (1920), No. 162, pp. If 11 ^25, fig. 1 ). — A 
brief description is given of the use of natural fertilizers of marine origin, In- 
cluding marls, marine algae, and organic and mineral mixtures, by the in- 
habitants of the islands in the Gulf of Morbihan In western France. 

Fertilizer production and natural fertilizers in the Union, O. F. J uritz 
(So. African Jour. Indus., 8 (1920), Nos. 6, pp. 495^509; 7, pp. 6I8-^6).~~The 
results of a survey and investigation of some of the waste and raw materials in 
the Union of South Africa, capable of conversion into fertilizers, are reported. 

The materials investigated included abbatoir offal, refuse from fisheries, tan- 
neries, military camps, and hospitals, mining compounds, bones, and rock 
phosphates, various plant products, and sugar-factory waste. In conclusion, it 
is stated that of all the sources of .fertilizers in the Union, none is funda- 
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mentally more important than those which can supply soil and plant with phos- 
phatic material. It is pointed out, however, that phosphate rock can not bene- 
tit the growing crop to any appreciable extent until several years after appli- 
cation. 

One of the chief potential sources of potash In South Africa is said to be the 
wool industry. Potash in the carbonate form is present in Karroo ash and in 
plant ashes generally, but can not be safely used on soils having a tendency to 
become alkaline. 

Inspection of commercial fertilizers for 1920, H. R. Kraybill, T. O. 
Smith, and C. P. Spaeth (New Hampshire Sta. Bui 196 (1920), pp, 15 ). — This 
bulletin contains the results of actual and guarantied analyses of samples of 300 
brands of fertilizers and fertilizer materials collected for inspection in New 
Hampshire during 1020. Of the samples analyzed, 22 per cent showed a de- 
ficiency of 0.2 per cent or more in one or more of the main plant nutrients. 

AGRICULTURAL BOTANY. 

Sturtevant’s notes on edible plants, edited by U. P. Hedrick (New York 
State Sta . Rpt. 1919. pt . 2, pp. \ 11+686, pi. 1). — Descriptive notes are given of 
nearly 3,000 species of edible plants in which their original habitats, geo- 
graphical distribution, variation under cultivation, and uses art) indicated. The 
arrangement is alphabetical by genera arid species, and for many, common 
English and vernacular names are given. The book is based on voluminous 
manuscripts and notes that have been in possession of the station since 1887, 
when Dr. Sturtevant ceased to be director. 

The North American species of Pennisetum, A. Chase (U. S. Natl Mus. t 
Contrih . U. >8. Natl. Herbarium . 22 (1921), pt. I pp. X +209-28+ figs. U).~A 
revision is given of 14 species of Pennisetum which occur in North America, only 
one of which is indigenous in the southern United States. 

The progress of mendelism, W. Bateson ( Nature [ London J, 104 (1919), 
No. 2610 , pp. 214-216). — In a review of recent research and discussion, it is 
pointed out that much of the new work on genetics is in the incipient stage and 
that much wider tests than those yet made are needed. Among the objects of 
attack the most important is the question at what point of time segregation oc- 
curs. In examples cited, segregation is supposed not to antedate the constitu- 
tion of the sexual organs. Particulars cited emphasize the suggestion that, con- 
sidered as genetic mechanisms, plants may he fundamentally distinct from ani- 
mals, which suggestion is already presented by the contrast between their modes 
of growth. 

Though sex behaves in so many ways as a Mendelian allelomorph, showing 
frequent phenomena of linkage, it is considered remarkable that no case of 
crossing over in respect of these linkages has yet been established. Many com- 
plex cases of interaction between factors have been successfully analyzed. The 
balance of evidence perhaps suggests that many factors can, and on occasion do, 
break up (as a sex factor almost certainly does), some commonly, others ex- 
ceptionally, while others, again, seem to maintain their individuality unim- 
paired indefinitely. As bearing on evolutionary theory, the new work leaves us 
still without any uncontrovertible example of coderhatives from a single an- 
cestral origin producing sterile offspring when intercrossed. 

The present position of the mutation theory, H. de Vries (Nature [Lon- 
don] , 104 U919), No. 2610 , pp. 218 , &4).— This is a synthetic review dealing 
with views and tendencies with regard to the appearance, propagation, and 
establishment of new characters in both animals and plants. 
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Since the publication of the author’s book on the mutation theory, numerous 
instances of mutation hare been observed in both animals and plants. It is now 
generally conceded by mutationists that the initial change takes place in the 
production of the sexual ceils before fecundation. From this conception it fol- 
lows that the chance of two similarly mutated cells to meet one another in this 
process must be very small, whereas ordinarily the mutated cells will combine 
with normal ones. This must produce half mutants, and these may, in ordinary 
cases at least, split off the full mutants after the same rules which Mendel dis- 
covered for his hybrids. Sometimes the half mutants will be distinct from 
their ancestors, as in (Epothcra lamarckiana rubrinervis and erythrina , and, 
therefore, will easily be discovered. In other instances external differences may 
lm absent, and only the unexi>eeted production of a new type in about 20 to 25 
per cent or more of the individuals will betray the internal change. This ex- 
plains the mass mutations discovered by Bartlett. Such an indirect way of 
producing mutations by means of two successive steps seems to be very common 
In nature, amt will probably afterwards prove to be the general rule. The broad 
arguments for the mutation theory are continually increasing in number, 
whereas the criticisms are more and more directed against special cases. They 
are concerned with the possibility of experimental proof and with the fitness of 
the material for further studies, but are not exacted to imalidate the theory 
as such. 

Plant distribution around salt marshes in relation to soil acidity, E. T. 

Wherry ( l)voU>gy, f {1920 ), No. /, pp. — Asa result of determinations of 

soil acidity and alkalinity made ujmn plants growing under the widest possible 
range of physical and climatic conditions, the author lias found abundant evi- 
dence that the acidify of the soil is dowdy connected with, the distribution of 
native plants. An account of a few observations is presented here to illustrate 
the possibilities of this method in throwing light on the significance of peculiar 
types of plant distribution. The measurement of the actual soil acidities and 
alka Unities connected with certain species of plants, which is all that is at- 
tempted here, is deemed but one step in the wan king out of the problem of why 
a given plant grows in a certain place, but the results presented are intended to 
show the considerable, if not fundamental, importance of this often neglected 
stej *, 

Floral and extrafloral nectaries, H. Bohmker {Hot. Ccnthl . , Beihcfte , 93 
{ 1917 ), 1. Aht .. No. 2-3, pp. 169-24 7). — This is a detailed account of nectaries in 
a large number of monocotyledons and dicotyledons, with bibliography and sum- 
mation of facts regarding anatomy and physiology and products or contents 
of nectaries. 

Vivipary in grasses, W. Kinzel (Ztschr. Pffanzenkrank ., 26 {1916), No. 5 , pp. 
265-291 ). — This is an account with brief discussion of work left unfinished in 
1915 on viviparousness in grasses and its relation to other disturbances of 
normal seed development 

Seasonal changes in the chemical composition of apple spurs, EL D, 

Hooker, jjr. (Missouri St a. Research Hnl 40 {1920 ) , pp. 8-51, figs. 28 ). — The 
author reports on investigations of apple spurs, with leaves, (lowers, or fruit 
removed, collected at six different times during the year, their chemical com- 
position being studied in relation to their physiological condition. Three types 
of spurs were investigated, those that; blossomed and bore fruit; spurs that 
did not blossom, but which developed fruit buds; and barren spurs that 
neither blossomed nor developed fruit buds. Determinations were made of 
the dry weight, ash, titratable acidity, potassium, phosphorus, total nitrogen, 
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reducing and nonreducing sugars, starch, total polysaccharids, and hydrogen- 
ion concentration. 

It was found that the seasonal changes in most of the constituents examined 
were distinct and characteristic of the condition of the spur as to its bearing, 
nonbearing, or barren quality. In general, the bearing and sterile spurs showed 
extreme values, while the nonbearing spurs assumed an intermediate position. 

The conditions characteristic of the bearing and nonbearing spurs of the 
same tree were found to be practically identical with the conditions of spurs 
from different trees in bearing and in the off year, respectively. Spurs from 
barren trees were characteristically distinct from the two types of spurs from 
productive trees. For most constituents the spurs were found to pass through 
one period of maximum content and one of minimum content during the course 
of the year. In the oa.se of starch and titratable acidity there were found two 
maxima and two minima, the maxima of one coming at practically the same 
time as the minima of the other. Carbohydrate consumption and acidity were 
found to be correlated. 

Conditions leading to high starch and low nitrogen content at the time of 
fruit-bud differentiation were found essential lor productivity. Fruit-bearing 
spurs that developed leaf buds had a low starch and a high nitrogen content, 
and barren spurs a low starch and low nitrogen content. The starch-nitrogen 
ratio is considered more indicative than the total carbohydrate ratio. 

There was found during the late summer and fall a steady increase in the 
phosphorus and nitrogen content of spurs with fruit buds. The absence of this 
feature in barren spurs is said to suggest a necessity for phosphorus and nitro- 
gen storage, making possible tbe marked increase in these elements that is 
peculiar to bearing spurs in the spring. 

Growth and sap concentration, H. S. Reed (Jour. Af/r. Research [ K fl.], 21 
(1921), No , 1, pp. 81-98, figs, 7 ). — In a contribution from the Citrus Experiment 
Station, Riverside, Calif., the author gives an account of investigations on the 
comparative concentration of sap as related to the growth rate of young wal- 
nut, apricot, and orange trees. The growth and sap concentration of young 
trees was found to vary in opposite directions; that is, rapid growth was asso- 
ciated with a generally lower concentration of sap in the shoot, while slower 
growth was accompanied by higher concentration of sap. There was found 
to be a gradual increase in sap concentration as the season advanced. In apri- 
cot trees the concentration continued to increase for some time after active 
growth had ceased. 

Of several environmental factors measured, soil moisture was the only one 
found to have an obvious effect upon sap concentration. The addition of 
water to the soil usually diminished the concentration of the plant sap. The 
sap concentration of shoots on heavily pruned trees was lower than that of 
shoots on trees not pruned, because of the more rapid growth of the former. 

A greater concentration of sap was found in the apical portion of the stems 
than in the basal regions, and the concentration of sap in stems showed a 
greater tendency to fluctuate than that in the leaves. Generally, lower concen- 
trations of sap in the shoot appeared to be associated with abundant water in- 
take and rapid vegetative growth. Higher concentrations were associated with 
slow growth and fruit-bud formation. 

The results of this investigation are said to indicate that the practice of 
summer pruning fruit trees is not only unnecessary but may be detrimental. 

The magnitudes and variations of osmotic values, G. Bl-uja (Bot. CenthL , 
Beihefte , 88 (1917), I. AM,, No . 2-8, pp. 889-445 ). — Extensive data are detailed 
with discussion as obtained from a study of osmotic behavior in Eelleboms 
foetidus , Urtica dioico, Fagus silvatica, Sedum acre, and F unaria hygrometrica. 
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Comparative utilisation of the mineral constituents in the cotyledons of 
bean seedlings grown in soil and in distilled water, G. D. Buckner (Jour. 
A gr. Research [V. $.], 20 (3921), No . 11, pp. 875-880 ), — In a contribution from 
the Kentucky Experiment Station (he author describes an experiment under- 
taken with a view to comparing the degree of utilization of the total ash and 
the elements calcium, magnesium, and phosphorus in the cotyledons of bean 
seedlings grown in distilled water and in garden soil. This investigation was 
in continuation of work previously noted (E. S. 11., 34, p. 427). It was found 
that when beans were grown in soil a notably larger amount of reserve ma- 
terial was translocated from the cotyledons than when they were grown in 
distilled water. In both cases a smaller proportion of calcium was trans- 
located than of phosphorus or magnesium. 

Heat production by germinating seed, E. Leick ( Bot, Gcntbl., Beihefte , 88 
(1917), t. Aht., No, 2-8 , pp, 809-838 ). — Data are given in tabular form regard- 
ing the heat developed during the germination of different seeds. 

A study of the photosynthesis of sugar cane, G. G. Yap (Philippine Agr., 
8 (1920), No. 8-9, pp. 269-276 ) . — This* work deals principally with the amount of 
carbon dioxid which the leaf absorbs from the air during photosynthesis. The 
method employed is that involving the measurement of the amount of carbon 
dioxid absorbed by the leaf. The results of the studies are tabulated with 
discussion. 

Tt was found that the rate of photosynthesis decreases from 10 a. m, to 4 
p. m., with maximum activity from 8 to 10 a. rn. Very young leaves were found 
to be most active*, the activity decreasing with age. The rate of respiration 
appeared to be less than one-half that of photosynthesis. High light intensity 
probably had an indirect relation to the rate of photosynthesis, tending to 
decrease this activity. The rolling of the tips of the leaves appeared to be 
associated with the decrease in the rate of photosynthesis. 

Carbon monoxid a respiration product of Nercocystis iuetkenna, S, 0. 
Lanodon and \V. R. Gaitey (Bot. Gas,, 70 (1920), No. 8 , pp. 280-239, figs. 3 ). — 
The w'ork here dealt with at greater length than in a recent note (E. 8. R., 
44, p, 28) is said to have confirmed the conclusions of Langdon, as previously 
noted (E. S. U., 26, p. 804), regarding the existence of a percentage of carbon 
monoxid in the gas contained in the pneumatoeyst of the Pacific Coast kelp 
N. luctfceana. 

The substance of the kelp when ground and permitted to undergo autolysis 
and decay does not form carbon monoxid by enzym action or fermentation 
process, although living plants, in which the gas normally present within the 
floater is replaced by air, form several per cent of carbon monoxid within a 
few days. Gas obtained from the cavities of various other plants failed to 
show a similar occurrence of free carbon monoxid. 

Gas injury to plants, P. Borauku (Ztxchr. Pfianzcnkrvnk., 26 (1916), No, 
8-Jf, pp. 129-188, pi. 1, figs. 5). — Flowers after opening were checked by contact 
with illuminating gas and often altered as to coloration. Unopened flowers 
seldom developed further. Leaves fell or wilted with yellowing and drying 
from the tip or edge Inward, or spotting. More axial portions of the plants 
showed a considerable variety of changes, some of which are detailed as are 
those in the roots. 

The study here noted leads to the general conclusion that the consequences 
of poisoning by illuminating gas are symptoms indicating suffocation from lack 
of oxygen and accumulation of water in the lower axis with deprivation of 
water in the higher portions. 
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[Report of field crops work at Holly Springs, Miss., Substation, 1915- 
1020], C. T. Ames (Mississippi Sta. Bui. 193 (1920), pp. 1 , 4-21, figs. 2).— 
Variety tests of cotton on bill and valley land, corn, and sweet potatoes; cotton 
spacing experiments ; fertilizer trials with cotton, corn, and legumes; and lime 
tests with corn, oats and vetch, and cowpeas, conducted during the period 1915- 
1980 are described ; and information presented on tine culture of Bermuda grass 
pasture, sweet potatoes, crimson clover, bur clover, velvet beans, and alfalfa. 
Earlier work with field crops at this station has been noted (E. S. It., 32, p. 526), 

The results of cotton variety tests during the period commend Cleveland 
strains, Wannamaker-( Cleveland, Miller, Cleveland Big Boll, and Triumph for 
hill land, and Wannnmaker-Cleveland, strains of Trice and Express, Webber 49, 
and Sunflower for valley land. The average results of five years’ spacing tests 
indicate that, on land which with the addition of fertilizer will average three- 
quarters of a bale per acre, cotton should be planted In 3.5-ft. rows and 
thinned to 10 or 12 In. On less productive land, 3- ft. rows and closer spacing 
are suggested. From the tabulated results of 13 years’ fertilizer tests with 
cotton, it is concluded that the use of both nitrogen and phosphorus are bene- 
ficial, with applications of 200 lbs. of cottonseed meal and 200 lbs. of add 
phosphate per acre giving the best results. 

Work with corn has been noted from another source (E. S. It., 45, p. 37). 

Triumph, Porto Kicnn Yam, and Nancy flail, with four-year average acre 
yields of 294, 281, and 240 bn., respectively, beaded the sweet potato varieties. 

[Field crops work on county experiment farms in Ohio in 1918 and 
1919J, C. W. Montgomery et al. (Ohio 81<t. Bid 344 (1920). pp. 237, 238, 256- 
258, '270 , 271. 273, 27//. 287-289, 2.98, '299, 31/, -3 17, 327, 328, 3/, J- 31,3. 355-357, 
373, 371 395, 403-406, 441-443, J/57, 458, 47 0, 471, /,7 5, 477, 473. fig. 1).— The 
continuation of work with field crops on experiment farms located In Miami, 
Paulding, Clermont. Hamilton. Washington. Trumbull, Mahoning, Belmont, and 
Madison Counties is reported along the same general lines as noted heretofore 
(E. S. It., 39, p. 737). The experiments comprised rotation tests, including corn, 
oats, wheat, clover, soy beans, sugar beets, potatoes, and tobacco; fertilizer, 
manuring, and liming tests with the crops in the rotations; fertilizer tests on 
pasture; variety trials with corn, oats, wheat, and soy beans; date ami rate 
of seeding tests with wheat; and a comparison of drilling soy beans solid and 
in rows. The data obtained are tabulated and discussed in separate reports for 
each county. Summarized results of all the fertilizer experiments and variety 
tests are tabulated. The varieties of the different crops outstanding in the 
tests have been noted previously. 

[Report of field crops work in the Virgin Islands, 1020], L. Smith 
(Virgin Islmids St a. Rpt. 1920, pp. 7-17, 18, 19, pis. 2, fig. 1 ). — The continuation 
of work similar to that noted heretofore (E. S. R., 44, p. 382) is reported for 
the year 1929. 

Work with sugar cane included breeding experiments and trials of seedlings 
and varieties. The average increases given by the best St. Croix varieties over 
Ribbon, the standard, were as follows: S. 0. 12/37, 8.4 tons of cane and 2,808 
lbs. of sucrose; S. C. 12/4, 3 4 tons of cone and 1,197 lbs. of sucrose; and S, C. 
14/98, 5.4 tons of cane and 1,365 lbs. of sucrose. Ot her seedlings outstanding 
included & C. 13/13, B. 3412, B. 16536, B. 4596, B. 6388s and B. H. 10/12. 

Only 180 acres of cotton were planted on the island of St. Croix in 1920 and 
the yields averaged only about 600 lbs. of seed cotton per acre. The lint of 
St. Croix Sea Island cotton brought from $1.80 to $2 per lb. in the Liverpool 
markets. The largest yield obtained in plat* tests was at the rate of 4,450 lbs. 
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of seed cotton per acre, individual plants giving over 2 lbs. of seed cotton each. 
1%© lint length of this variety was 15 in. 

Oorn experiments on ear-to-row improvement and hybridization are briefly 
noted. 

Sweet potatoes manured at the rate of 20 tons per acre produced only one- 
half the yield of those grown on unmanured plats. 

In tests of legumes for various purposes, velvet and Lyon beans were best 
for green-manuring purposes, Black Venezuelan for seed, and Longfellow Six 
Weeks and Madagascar for string beans. Notes on Napier grass, Guatemala 
grass, and castor bean selections are also given. 

Pasture plants and pastures of New Zealand, F. W. Htlgendobf (Auckland 
and London: Whitcombe d Tombs, Ltd., 1918 , pp. 96 , ftps. 86). —A practical 
handbook, designed for farmers and students of New Zealand, comprising 
descriptions of the botanical and agricultural characters of common pasture 
grasses, weed grasses, native grasses, clovers, and other pasture plants, with 
artificial keys for the identification of grasses and cloverlike plants. Pasture 
management and improvement are treated at some length, and grass mixtures 
are suggested for various purposes and soil typos. 

Lodging of small grain (Ohio Kta. Hut. 846 (1920), pp. XX, XX/).— Mois- 
ture determinations made on the stems of plants grown in the greenhouse in- 
dicated that the points Just above the nodes are the weak spots. However, 
determinations of breaking strength made on plants soon after the tirst ap- 
pearance of the heads, while the stems and leaves were both green, showed 
that at that stage of growth the breaking of the stem occurs almost always 
below the nodes, indicating that even though the weak points in the culms 
are immediately above the nodes, the support offered by the green leaf sheath 
is such as to render that parr of the stem stronger than the part just below 
the nodes As the plants approach maturity and the leases begin to dry and 
the sheath begins to loosen its hold around the stem', the stems them almost 
invariably break ubo\e the nodes. 

Investigations of spontaneous combustion of hay, O. Lattppee ( Landic. 
Jtthrh. Sr hit viz, 8$ (1920), Ao. t , pp. 1-54, ftps. 5: abs. in Jour. Min . Apr. [ Lon- 
don }, 27 (1921), No. 12, pp. 1163, lUVj ). — The author presents an exhaustive 
account of earlier work and current investigations concerning the tiring of 
haystacks and discusses in detail the chemical reactions involved in spon- 
taneous combustion. From the results of recent researches, the probable causews 
of tiring of haystacks may be stated as follows : 

Four successive phases may bo distinguished in the heating of haystacks 
In the tirst phase, the hay sweats and generally reaches a temperature of 50° 
0. f"122° F.) within two days. The second phase is characterized by increased 
sweating, and much vapor, accompanied by an aromatic odor, is given off. 
The hay turns light brown in color and reaches a temperature of 70° in about 
a week. In the third stage the temperature rises to 90°, being accompanied 
by much vapor and a pungent odor, and resulting in a dark brown hay. The 
duration of this phase may run from two to three weeks. The fourth phase, 
a very dangerous period, culminates in combustion. The temperature from 90° 
to Ignition may be reached in two hours. The phase consists of a damp dis- 
tillation followed by dry distillation, gases are exhaled, a pungent and slightly 
burning odor may be detected, and the bay rapidly carbonizes. Hay reaching 
this phase without eventually tiring has a black-brown or black color, and has 
lost most of its nutritive value. 

The first and second phases are considered desirable in hay making. The 
heating in the first phase is due to the respiratory activity of the plant cells, 
while that in the second phase is variously attributed to bacterial action, far- 
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ment activity, and the catalytic action of combinations of iron and manganese. 
Further research appears to be necessary to determine the exact cause of this 
heating, with the view of preventing the onset of the third and fourth phases. 
The rise of ter iperature in these latter phases is the result of causes entirely 
chemical in origin. 

Heating in the stack is most liable to occur with young grasses containing a 
large proportion of water-soluble material. Likewise in heating, the losses 
fall on the water-soluble material, that part of the hay of the best feeding 
value. 

Particular points to be derived from the researches are as follows: The 
better the quality of forage used the more care will be required in curing the 
hay and building the stack in order to avoid excessive heating. The heating 
of the stack is dependent on the amount of water-soluble material present 
as well as on the presence of moisture. Rain- washed hay, even when obtained 
under unfavorable conditions, rarely overheats in the stack. The chief aim 
should be to cure the hay at the lowest possible temperature to avoid loss of 
nutritive value in the resulting product. The temperature of the stack will 
indicate the possibility of overheating and the need of precautionary measures. 
The warning jK>int is 70°, and a temperature of 90° marks the critical point 
and indicates immediate precautionary measures. A temperature of 110° 
indicates the explosive point; opening of the stack at (his stage will probably 
lead to immediate firing. Where the hay has been obtained in good condition 
the principal aim in stack building and in the prevention of overheating should 
be consolidation and not ventilation. 

Handbook of legume culture, 0. Fkuwirth (Handbueh dcs Jl ulitcnf r itch ter- 
buves. Berlin: Paul Parey , 1921 , S. ed., rev. and enl .. pp. V111+2S1, fig*. 75). — 
A revised edition of a work noted previously (E. S. It., 32, p. 432). 

Effect of time of irrigation oil kernel development of barley, H. V. Har- 
lan and S. Anthony {Jour. Agr. Research [V. *S'.], 21 {1921), No. 1 , pp. 29-45, 
figs. 20 ). — Studies of the effect of time of irrigation on kernel development of 
barley, made cooperatively at the Aberdeen, Idaho, Substation, by the Office 
of Cereal Investigations, of the U. S. Department of Agriculture, and the 
Idaho Experiment Station, are reported, supplementing other work on the 
kernel development of barley at this substation, noted (K. S R., 43, p. K26). 
The average length, lateral and dorso ventral diameters, and percentage and 
weight per kernel of dry matter, water, nitrogen, and ash in kernels of Hann- 
cben barley sampled at 24-hour intervals from eight plats variously irrigated 
are included in tabular and graphic form and discussed. 

Deposit of dry matter in the kernel continued until very near the point of 
absolute ripeness. The plants were able to utilize water up to the date of full 
maturity. Late irrigation resulted in a greater activity and a later maturity. 
Deficiency of water, even after the spikes were losing their color, resulted in a 
checking of the deposit of dry matter, “A deficiency of water earlier in the 
development of the kernel probably determines the size of the kernel, even 
before the rate of deposit of dry matter is checked.” 

Corn experiments, H. B. Brown {Mississippi St a. Bid. 197 {1921), pp. $-20, 
figs. $). — The present bulletin presents data secured in coni experiments at the 
College Station since 1915 along the same lines as and supplementing work 
noted previously (E. S. R., 83, p. 34). Cultural practices for the eastern and 
central parts of the State are recommended, together with notes on com 
breeding. 

Vardanian, Jones Prolific, Tennessee Red Cob, and Cockes Prolific ranked 
highest in variety tests during five or more years. Selections of Paymaster, 
Tennessee Red Cob, and Mosby were outstanding in 1919 and 1920 testa, while 
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early northern varieties, such as Johnson County White and Champion Early 
White, produced much damaged und rotten com and ranked low in yield. The 
planting of early varieties is discouraged by the station. Large, vigorous- 
growing varieties, such as Tennessee Red Cob or Cockes Prolific, appeared to 
do best on infertile hill land. Laguna, Mexican June, Cockes Prolific, and 
Goliad are recommended for late planting. 

Results of eight years’ work with about 25 varieties in different combinations 
of hybrids showed that although the hybrid seed usually produced plants 
yielding better than those from either parent, the gain did riot pay for the 
extra cost of producing the hybrid seed. Selfed corn exhibited marked reduc- 
tion in vigor the first generation after selling, and as a rule yielded less than 
one-half as much as the original open-pollinated strain. Varieties sustaining 
inbreeding best were usually those yielding well in other tests. 

In tests of nitrogenous fertilizers in 1919, corn receiving eyanamid and am- 
monium nitrate averaged 38.9 and 44.1 bu. per acre, respectively, as com- 
pared with 33.3 bu. from the unfertilized check. In 1920, 100-lb. applications of 
eyanamid, ammonium nitrate, and nitrate of soda made average gains of 9.3, 
14.2, and 10.0 bu. per acre, respectively, over the check, and 206-lb. applications 
of the same fertilizers made gums of 6.9, 14.4, and 13.2 bu., respectively. 
Treatment of 20 varieties with 200 lbs. of nitrate of soda returned an average 
yield of 55.8 bu. per acre, as compared with 45.7 bu. from the untreated plats, a 
net gain of $2 per acre from the use of the fertilizer being recorded. 

Corn variety teats, 1913-19220, [at) Delta [Mias.] Branch Station, W. K. 
Avans (Mississippi 87 u. HuL 198 (J921), pp. 3-7). — Prom the results of tests con- 
ducted from 1913 to 1920, inclusive, at the Delta Substation, Ewing Mosby, Wood- 
ruff Mushy, Cockes Prolific, Hastings Prolific, and Vardanian are considered 
the b«‘St corn varieties for delta conditions. Cockes Prolific led in .1918 and in 
1920 tests planted May 28, while Ewmg Mosby was first in 1919 and in the 1920 
tests planted July 2. 

Corn in Missouri. — J, Corn varieties and their improvement, L. J. Stao- 
jjh.it and C. A. Helm (Missouri tola. Bui . ]8I ( 1921 ), pp. figs. 7). — Results 
of variety tests of corn for the period 1905 to 1920, inclusive, are reported, 
supplementing those recorded in Bulletin 143 (E. 8. It., 30, p. 135). Yields of 
the several varieties for periods of years at the station, cutting fields, and in 
cooperative tests are tabulated and discussed for the several soil types of the 
State. Of the various methods of corn improvement, continuous selection of 
seed corn in the field is recommended as most practicable for the farmer. 
Germination tests are advised for the detection of disease even when the 
germinability of the seed is unquestioned. 

The best varieties for the several important agricultural sections of the 
State are listed as follows: Northern upland soils, Reid Yellow Dent and 
Learning; central upland soils, Boone County White, St. Charles White, and 
Commercial White; southern upland, Commercial White; southeast lowlands, 
St. Charles White; and north and south bottom lands, Boone County White. In 
tests of corn for silage purposes at Columbia, Commercial White, St. Charles 
White, St. Charles Yellow, and Oartner were respectively outstanding in order of 
maturity. 

Shrinkage determinations for various periods in the several sections of the 
State indicate that in northern and central Missouri the shrinkage varies con- 
siderably, while in the southern section of the State it is slight in degree and 
varies but little with the variety. 

Cotton growing in south Mississippi, E. B. Fkehis (Mississippi 8ta. Bui 
196 (1920) t pp. M).— -Information concerning varieties, cultural practices, and 
fertilizers considered best in the production of cotton in southern Mississippi is 
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presented, together with tabulated results of variety tests at Poplarville ftmi 
1918 to 1920, inclusive, and fertilizer tests at Poplarville and McNeill. 

Trice cotton appears to be the best under average conditions. From results 
of fertilizer tests at both substations, it is held that the use of raw phosphate 
and soft phosphate rock did not pay. Although basic slag was more available 
than these two forms, it was behind acid phosphate in this respect, which In 
moderate amounts with rather small quantities of nitrogen is considered the 
most desirable treatment. 

Cultural experiments with cotton, G. B. Walker and W. E. Ayres (Missis- 
sippi Sta . Cire. 85 (1921), pp. 141). — Results of spacing tests conducted at the 
Delta Substation are presented wilh information regarding the culture of cot- 
ton under delta conditions. In 1919 and 1920 tests, where cotton was thinned 
from 8 to 28 in. in the row, 8-ln. spacing made the highest yields practicable 
with an average increase of 471 lbs. of seed cotton worth $54 per acre over 
28-ln. spacing. Tbe yield decreased consistently with the decrease of stand. In 
all plats where the plants were more than 8 in. apart, plats with two plants 
per hill yielded more than those with only one plant. In summarizing the re- 
sults of spacing work at other stations, it is noted that 12-in. spacing gar© the 
best results in every series of tests. 

A table of factors, by which the number of bolls on 80 ft. of row may be multi- 
plied to obtain the number of pounds of lint per acre, has been noted from 
another source (E. 8. R., 44, p. 435). 

Report of cotton experiments at the Holly Springs Branch Experiment 
Station, 1919 and 1920, C. T. Ames (Mississippi Xta . Bui. 192 (1920), pp, 
8-10). — Results of variety studies on hill and valley land, fertilizer trials, spac- 
ing tests, and weather records secured during the years noted are presented, 
together with suggestions for cotton culture on the brown loam soils, t Conclu- 
sions based on the foregoing a re embraced in the material noted on page 128. 

Cotton experiments, 1919 and 1920, H. B. Brown and C. B. Anders 
(Mississippi Hta. Bui. 18 7 (1920), pp. 82, figs. 4). — The continuation of cotton 
experiments at the station along the same general lines as noted heretofore 
(E. S. R., 42, p. 232) is described for the years indicated. Unfavorable weather 
in the summer of 1919 and the spring of 1920 hindered cotton production, and 
much boll weevil damage was reported throughout the State during both years. 
Cultural methods for eastern and central Mississippi and the results of tests of 
calcium arsenate as a boll weevil poison are outlined brieily. Statistics of the 
cotton acreage and production in the counties of the State in 1918, 1919, and 
1920 are appended. 

Cleveland and Miller are recommended for thin hill land; Trice for rich hill 
land, wilt-free; Express, Trice, and Foster for delta and valley land, wilt-free, 
but with heavy weevil infestation; Cleveland, Express, and Columbia for 
valley land with light wilt infection and light weevil infestation; and Tri-Cook 
and Lewis 63 for heavy wilt infection but few or no weevils. 

In preliminary studies of oil content, a variation of more than 12 gal. Of 
oil per Ion of seed in 25 strains grown on the same plat was noted. With but 
few exceptions, the oil content increased as dhl the length of staple, indicating 
positive correlation, while it decreased with an increase of lint percentage, an 
increase of size of seed, and an increase of nitrogen (ammonia) content, indi- 
cating negative correlations. 

Varieties of cotton 1919 and 1920, and summary of lO years* results, 
1911-1920, fat] Delta Branch Station, W. E. Ayreb (Mississippi 8ta. Virc. 
86 (1921), pp. f4J, fig. 1). — Data in this publication show Express to lead in 
10-year average yields with an acre value of seed and lint of $140.72. Foster 
and Wannamaker-C level and followed closely, and Cleveland Big Boil, Miller, 
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and Triumph were the poorest producers. Earlier work has been noted pre- 
viously ( 363* S. B„ 42, p. 282). 

Ia 1919 experiments, selections of Cook, Trice, Foster, and Express were 
first in lint production. The early varieties ranked high in yields, while early 
long-staple cottons led in money value. The average value of the seed and 
lint of the three leading varieties was $298.84 per acre, while that of the three 
poorest was but $132.35. In 1920, Foster, Cleveland, and Cook selections and 
Wannamaker-Cleveland were outstanding. 

A native legume forage for warm and hot climates (Desmodium leio- 
earpum), O. D. Cibola (Hoi. Min. Agr . [Argentina], 25 (1920), No. 8, pp. 375 - 
887 , fig . 1). — The author describes the plant and its adaptation, indicates cul- 
tural methods, and includes comparative analyses and data regarding the 
feeding value of D. leiocwrpmi . This plant is said to be particularly adapted 
to warm and hot regions in Argentina where alfalfa and the clovers do not 
flourish. 

Lespcdeza (Japan clover), S. H. Essary (Tennessee Kfa. Bui. 128 (1921), 
pp. 8-28, figs. 11). — A general discussion of the principal factors affecting the 
successful production of lespedeza in the State, together with notes on weeds 
and Insect pests. Improved varieties develoi>ed by the station are described 
and illustrated. It is noted that on the thin gray land at the West Tennessee 
Substation commercial fertilizers did not influence yields appreciably, but a 
marked Increase resulted from liming. 

Field peas for Wisconsin, E. .J. Dklwtche (Wisconsin Sta. Bui 329 (1921), 
pp. 24, figs. 11). — A general discussion of the production and utilization of field 
pens in Wisconsin. The average yields for the period 1908 to 1917, inclusive, 
indicate that the crop pays better per acre than barley, oats, rye. wheat, or 
buy. The best varieties, as indicated in tests, are pedigree strains of Green, 
Scotch, and Marrowfat. 

Potato improvement by hill selection, G. Stew art (Utah Sta. Bui. 176 
(1920), pp. 3-28, figs . 14 -Progeny tests of the power of a strain of potatoes to 
transmit its desirable qualities to succeeding generations are described From 
1911 to 1918 high ami low yielding li!Us, selected from three potato varieties, 
Bangor, Peerless, and Majestic, were planted In individual progeny rows and 
each hill harvested separately. Bangor and Peerless stocks were discarded in 
1914 on account of inferior yielding power. Similar selections were continued 
from the Majestic variety until 1910, but thereafter only high-yield selections 
were made, with the exception of a few strains developing unusual foliage 
characters. Selection for gametic qualities was sought and somatic factors 
avoided. 

By 1915 the high-yielding strains averaged 301 bu. per acre, as compared 
with 179.3 bu. for unselected. The six-year average (1915-1920) acre yield of 
the selected strain was 60.9 per cent greater and the average size of the tuber 
24.4 per cent greater than those of the unselocted stock. After the best tubers 
had been selected for seed, remnant hills and strains gave a yield somewhat 
poorer than uuseleeted stock. Selected strains produced higher acre yields, 
more tubers per hill, larger individual tubers, and a higher percentage of mar- 
ketable potatoes than the unsolected stock. The germination of the selected 
Strain was more rapid, the stand better, the growth thriftier, ami diseases leas 
apparent than for the uuseleeted potatoes of the same variety. 

Wisconsin rye, It. A. Moobic and B. D. Leith (Wisconsin Bta. Bid. 326 (1921), 
pp. 19, figs. 7). — A general discussion of the practices involved in the produc- 
tion of rye in Wisconsin is presented, together with notes on the place of the 
crop In rotations, utilization, and the control of ergot 
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In 1919 over 8,000,000 bu. of rye was produced in Wisconsin. The largest 
production is in the central and northwestern parts of the State, especially on 
the sandy areas. Comparisons of the 9-year average acre yields of the leading 
small grains at the station showed the pedigree varieties to rank as follows: 
Schlanstedt winter rye, 47.1 bu. ; Turkey Red winter wheat, 37 bu. ; Oderbmcker 
barley, 46 bu. ; and Wisconsin Wonder oats, 75.7 bu. ; or 2,638, 2,220, 2,208, 
and 2,422 lbs. per acre, respectively. Spring rye is not recommended on 
account of lower yields than the winter type, the 3-year average acre yield of 
two varieties of spring rye being 23.9 bu., of 47.4 lbs. weight, as compared 
with 44.1 bu., of 54.8 lbs. weight, from two varieties of winter rye. 

Report on the sugar-cane experiments for the season 1918-1920, R. R. 
Hall and J. R. Bovell {Barbados Dept. Apr.. Rpt. tfugar-Cane Expts., 1918- 
1920 . pp. 77). — Variety and fertilizer tests with sugar cane in Barbados are re- 
ported in continuation of previous work (E. S., R., 42, p. 234). Results of tests 
of seedlings, plant and ratoon canes, and selected varieties of sugar cane grown 
on various experimental plats on different estates, and meteorological data are 
reported as usual in tabular form. The presence of the root borer ( Diaprepes 
abbreviates L.) and the brown hardback ( Phy talus smdthi Arrow) on the 
fertilizer plats rendered the results in conclusive. 

Cuttings of large canes and small canes produced respective average acre 
yields of 29.48 and 26.88 tons of cane. In canes on which the tops were withered 
from attacks of the root borer and brown hardback, large cane cuttings pro- 
duced 31.11 tons, as compared with 2*1.15 tons from small canes. Cuttings from 
healthy cane nmdc 31.19 tons per acre and those from canes attacked by the 
moth borer ( Diatra r a saccharalU Fa hr.) 33.86 tons. In each case canes not 
withered gave greater yields than those withered from attacks of root borer and 
brown hardback. On the other hand, canes from cuttings attacked by the moth 
borer gave better results than cuttings from canes not attacked by tlds insect. 
Cuttings from plant canes and first and second ratoons made average acre yields 
of 28.89, 20.95, and 28.32 tons, respectively. 

Leading varieties in tests on plats in black soil districts with their acre pro- 
duction of muscovado sugar include Ba. 8409, 7,358 lbs.; B. 8. F. 12(48), 7,158 
lbs.; and Ba. 11403, 6.732 lbs. ; as compared with White Transparent with 4,018 
lbs. On red soils the leading varieties with tons of cane j>er acre include Ba. 
6032, 32.05 tons; Ba. .12079, 32.02 tons; and B. 1L 10(12), 30.67 tons. White 
Transparent, the standard cane, made 20.74 tons. 

In tests of selected varieties for the years 1916-1920, Inclusive, on black soil 
with plant cane, the highest yielding varieties with their yields of muscovado 
sugar were B. II. 10(12), 7,716 lbs. ; Ba. 11403, 7.346 lbs. ; and Ba. 0082, 7,146 lbs. 
White Transparent was twenty -third among the varieties, giving an average 
yield of 5,735 lbs. during the period. On red soil Ba. 6032, R. 6450, and Ba,. 2471 
were first, making yields of 37.44, 33.3, and 31.89 tons of cane per acre, re- 
spectively. 

Annual white sweet clover and strains of the biennial form, A. J. Piktkrs 
and L. W. Kicpiiabt (17. & Dept. Agr Dept. Cire. 169 (1921), pp . 21 , figs. 8).-— 
The occurrence of annual white sweet clover, its growth flowering habits, and 
uses are described, and the seed, plants, and growth habits of the annual and 
biennial forms of Melilotus alba compared. Notes on annual blossoming bi- 
ennial forms, varieties and strains of the biennial form, and Grundy County 
and Arctic sweet clovers are also included. Earlier work with this clover has 
been noted (E. S. R.„ 44, p. 431). 

The annual differs from the biennial form in its more rapid growth and 
maturity. Crown buds are not developed, hut the plant dies after producing 
seed. When two or more crown buds develop on a biennial, the habit of the 
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plant when in seed is distinct from that of a seed-bearing annual, but when 
only one crown bud develops, the biennial and the annual seed-bearing plants 
can not be distinguished with certainty. Seeds of the annual can not be dis- 
tinguished from those of the biennial form. 

Teff grass (Eragrostis abyssinica) , J. Btjktt-Davy (Johannesburg: Author, 
1916, pp. 86, figs, 5 ). — This publication treats of the history, geographical dis- 
tribution, description, and uses of teff grass ( E. abytnrimca), and the cultural 
and field practices involved in its production in South Africa. See also earlier 
notes (E. S. It., 28, p. 738; 34, p* 435). A bibliography of 25 titles is appended. 

{In a later communication the author states that “ in 1019 the Union of South 
Africa grew just under 250,000 acres of teff, worth to the farmers of the coun- 
try over £1,000,000. Teff hay has sold as high as £15 per ton (2,000 lbs.) in the 
Johannesburg market. These facts have come to light since the pamphlet was 
published/ 1 ) 

Connecticut Round Tip tobacco; A new type of wrapper leaf, D. F. Jones 
( Connecticut State St a. Bui. 228 (1921), pp. 285-292, pis. 2; also in Tobacco , 72 
(1921), No. 2, pp. 5, 24, 25, figs. 4 ).— A new type of wrapper leaf tor priming, 
developed by 10 years of selection and testing at this station. The plant is 
described as a tall and Vigorous grower, dowering and setting seed abundantly, 
and [assessing a stronger root system than Havana. The leaves, 20 to 24 per 
plant, are smaller and more compact than Broadleaf, The length of leaf 
ranges from 10 lo 20 in., but on account of the broad round shape, a 20-in. 
leaf is equal to a much larger leaf of either Havana or Broadleaf, and yields a 
greater number of wrappers pound for pound. Yields ranging from 1,000 to 
2,000 lbs. per acre have been secured. Opinions of tobacco growers are 
appended. 

Varieties of winter wheat adapted to the eastern United States, G. E. 

Lwghty (V. S. Dept. Ayr., Farmers' Bui. 1168 (1921), pp. IS, figs. 5 ). — A revi- 
sion of t He material included in Farmers 1 Bulletin No. 010 (E. S. It., 32, p. 330). 

Results of seed test* for 1020, M. G. Eastman (Acte Hampshire Sta. Bui. 
197 (1920), pp. 16).— A report on the purity and germination of 503 official 
samples of agricultural seed collected during the year ended July 1, 1920. 

HORTICULTURE. 

[Report on horticultural investigations] ( Indiana Sta^. Rpt . 1920, pp. 25-28, 
29 ). — This is mainly a progress report (E. S. It., 43, p. 337). 

In the soil management investigations in the aj*ple. orchard at Laurel, Ind., 
the trees in the tillage and straw mulch plats continue to make the best 
growth. “Plats in grass but receiving grass mulch are next, and those in 
straight grass are making the poorest growth. The plat which was tilled the 
first five years and then seeded to grass made less growth during 1919 than 
the plat which had been planted in grass from the beginning of the experiment, 
but which has received additional mulch of straw since 1917, continues to show 
increased growth. The annual trunk gain made last year was nearly equal lo 
that made by the plat which has received straw mulch since the beginning of 
the experiment This plat, together with the plat which was seeded to grass 
after five years of cultivation, again emphasizes the rapidity with which trees 
will respond to changes in soil management, 

“ The first real crop of fruit was produced on these plats in 1919, although late 
spring frosts and heavy winds reduced the yield at least one-half. Produc- 
tion follows in direct proportion to growth and we find the cultivated and 
mulched plats leading in both growth and production. The production In 1910 
on these two plats was practically fceven times that of the straight grass plat. 
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Only 65 per cent of the trees on the grass plat fruited, while practically all 
under tillage and straw mulch fruited in 1919. Fertilizers on these plats 
showed beneficial effect, principally upon the cover crop and grass, but did 
not show noticeable results in fruit production.” 

Pruning experiments at Laurel, Bedford, and LaFayette gave additional 
evidence that heavy pruning of young trees not only reduced the size of the 
top but reduced the total growth of the root system as well. At Bedford, 
where half of u block of 4-year-old trees is under cultivation and half under 
sod, the tilled trees made 120 per cent greater gain in girth than trees in Sod, 
whereas lightly pruned trees made 48 per cent, more growth than heavily 
pruned trees, thus indicating that soil treatment has a greater effect on growth 
than pruning treatment. 

Data secures l in the dusting experiment at Peru confirmed the results of the 
previous year, namely, that dusting is more expensive and slightly less effec- 
tive in controlling apple scab. Dusting controlled curculio and codling moth 
as effectively as spraying. 

In orchard fertilization tests, nitrate of soda had little effect In three 
orchards under cultivation, hut increased the yield of fruit 27 per cent in one 
orchard in sod. 

Tomato fertilization experiments in 1919 indicate that the use of acid phos- 
phate, in combination with nitrogen and potassium, is more profitable than 
acid phosphate alone. 44 Of some 15 different combinations of fertilizers 500 
lbs. of a 2 : 12 : 0 gave the highest net profit. Six hundred lbs. of acid phosphate 
per acre alone yielded a net profit of $24.54 per acre, while a fertilizer of the 
above formula gave a net profit of $44 45 per acre. Check plats in this experi- 
ment showed a net loss in every instance. This loss was as high as $10.68 
per acre. This work is being continued.” 

Indiana-grown onion seed was found to be equal to commercial stocks. Simi- 
lar results were indicated in studies with Country Gentleman and Stowed 
Evergreen sweet corn and Irish Cobbler potatoes. 

Studies In sweet pea germinal ion indicated that sand is the best medium 
for varieties winch ordinarily show poor germination. A higher percentage 
of germination was usually obtained under low temperatures, although high 
temperatures as in a rose house may hasten germination. Soaking seed in 
warm wafer for 18 hours proved highly satisfactory, but sulphuric acid is not 
recommended. Large seeds of all varieties gave better germination than 
smaller seeds of the same varieties. 

The vegetable garden, .T. G. Moore (M ix. Agr . Col. Ext. Eire. 182 (1921), pp. 
56, figs. 12). —Detailed instructions are given for the planning, planting, and 
care of the home vegetable garden. Directions for the storage of vegetables 
are included. 

Vegetable growing, S. C. Hartman ( Ohio Sta. Bui . 8^1/ (1920), pp. 862-880+ 
figs. 2 ). — Brief notes are given of the cost and returns per acre of cabbage, 
sweet corn, cucumbers, and tomatoes grown on the Washington County Ex- 
periment Farm. 

The handling and transportation of cantaloups, A. W. McKay, G. L. 
Fischer, and A. E. Nelson ( U. 8. Dept. Agt., Farmers' Bui. W f 5 ( 1921 ), pp. 28, 
figs. 10). — This is a revision of Markets Documents 9 (K. S. JL, 89, p. 240), and 
10 (E. 8. R., 89, p. 444). 

Evaluation of climatic temperature efficiency for the ripening processes 
in sweet com, C. O, Apcleman and S. V. Eaton (Jour. Agr , Research [ U. $.], 
20 (1921), No. 11, pp. 7 95-805, fig. 1 ). — A contribution from the Maryland Ex- 
periment Station, dealing with the chemical changes in sweet com during 
ripening and the effect of climatic temperature on the rate of these changes. 
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In a previous paper (E. 8. B., 41, p. 646) the senior author and Arthur pointed 
out the rapid loss in sugars following the removal of the ear from the growing 
plant. 

In this experiment an early and a late crop of Stoweil Evergreen were used. 
Samples of kernels were taken at 48-hour intervals, commencing with the 
earliest usable stage of maturity. The late crop required 15 days to attain 
Gie same stage of maturity that the early crop reached in 6 days. 

Data are presented in tabular form showing changes in composition of 
sweet com during ripening, a comparison of early and late crops of sweet 
corn in respect to changes in percentage composition m equal lengths of time, 
temperature indices in relation to ripening of sweet com, comparison of the 
rates of sweet corn ripening in different localities bast'd upon the exponential 
indices corresponding to the normal mean temperatures of the ripening sea- 
sons, and the rate of sweet corn ripening during the month of August calcu- 
lated from Baltimore temperatures. The authors point out the practical value 
of their experiments in determining the number of days that a crop of com is 
in proper condition for hanesting. 

The chilacayote or Siam gourd, L. T[rabutJ (Rev. Hort . Algeria , 25 (1921), 
No. 2, pp. /7-/P1--A pai>er directing attention to the merit of this gourd as 
human food, and pointing out that despite the generally accepted idea of 
Asiatic origin this plant is a native of America. 

Standard containers for fruits and vegetables, F. P. Downing ( V. S. Dept. 
I///, Jut mint' fiul 1196 (1921), pp. 94, tigs. S3 ) A contribution from, the 
Bureau of Markets, presenting a study of containers used for marketing vege- 
tables and fruits. The multiplicity in size and shape of containers is illus- 
trated by photographs and tabulations of dimensions. It is pointed out that 
these \ariations have been the cause of much confusion, loss and opportunity 
for fraud. The Federal laws regulating size of barrels, grape baskets, berry 
boxes, and till baskets are said to have done much for standardizing the mar- 
keting of certain iruits and \egetables, and Jurlhcr acts to include the bushel 
package and other receptacles are recommended and urged. 

A handbook of hardy fruits more commonly grown in Great Britain, 
!\, A. Biwyakd (London: -John Murray, 1920 , pp. 205) ~ -An alphabetically ar- 
ranged manual of apple and pear varieties, largely a compilation from other 
sources but supplemented with the author’s observations and notes. Group 
classifications of varieties are Included. 

The annual review of new fruits, U. 1\ IIfdrick (Rural Neir Yorker , 80 
{1921), No. 4028, pp. 355, 360, figs. 4).~~A popular article directing attention to 
several new and meritorious varieties of fruits, a large proportion of which 
were originated at the New York State Experiment Station. 

The handy book on pruning, grafting, and budding, .1. Udale (Evesham 
| England] : IV. d 11. Smith, Lid., Journal Press, 1920, 4 . ed., rev. and enl, pp. 
14$, fills. 80\. — A treatise on the principles and practices of pruning fruit and 
ornamental plants and on grafting and budding. The introduction is by 
Cobb am. 

Bud selection with special reference to the apple and strawberry, V. R. 
Gardner (Missouri St a. Research Bui. 39 (1920), pp. 3-80). — A report of bud 
selection studies with the apple and strawberry at the Missouri Station and 
with the strawberry at the Oregon Station, An earlier paper has been noted 
(E. S. B., 48, p. 536). 

The Missouri experiments were begun in 1895 and conducted over a period of 
23 years. The materials utilized were Ben Davis apple trees, propagated from 
the highest and lowest yielding trees in an orchard of over 200 individuals, and 
strawberry plants, propagated from .highest and lowest yielding individuals of 
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a single variety. The results of the Missouri experiments, previously noted 
tE. S. It., 33, p, 236), are summed up by the author, as follows: 

“The apple trees propagated from the high-yielding parent averaged about 
the same in quantity and grade of fruit produced as those propagated from the 
low-yielding parent. The two lots of trees alternated with each other in their 
seasons of heavy and light bearing. There was a large amount of variation 
between the individual trees in each lot. Ten successive generations of runner 
selection from high-yielding and from low-yielding strawberry plants at the 
Missouri Station failed to produce strains whose yield was higher or lower 
than the average of the variety.** 

The Oregon experiment, begun in 1913 and extending over a period of five 
years, is reviewed in detail. Productive and unproductive individuals of 
several strawberry varieties and seedlings were selected in 1913 and 1914, and 
with the exception of 1915, when frosts destroyed the crop, careful records were 
made of the yield of the original selections and their progeny. These records 
are presented in tabular form. “When the variations due to seasonal and 
other more or less obvious causes are accounted for, it is evident that on the 
whole there has been very little difference in the yields that have been obtained 
from the daughter plants of high-yielding and I hose of low-yielding individuals. 
The daughter plants of low-yielding individuals outyielded those of high- 
yielding individuals us often as they underyielded them. . . . 

“Apparently most of the individuals chosen as starting points for the bud- 
selection work, like those chosen by the Missouri Station, simply represented 
extreme degrees of development that were in the nature of fluctuating varia- 
tions — variations that could not be perpetuated by bud propagation. On the 
other hand, the selections made from Station Seedling No. 87 produced runners 
that did show a marked tendency to perpetuate the high and low producing 
qualities of the mother plants. . . . Selection B of this variety was barren 
the first year, and the second year it produced only a single flower cluster, while 
selection A was moderately productive. For three successive seasons the 
daughter plants of selection A yielded practically twice as much as those of 
selection B. The low yield of the daughters of selection B was due to two 
factors: (1) Some of these daughter plants bore nothing at all, remaining 
barren; (2) those which did produce bore lightly. . . . Evidently here was 
the beginning of two distinct strains, a productive or normal strain and an 
unproductive or semibarren strain. In this one instance bud selection had 
served to segregate these two forms. It is interesting to note in passing that 
the variation from the normal form, which in this case could be perpetuated, 
was in the direction of deterioration or degeneration. From a practical view- 
point, all hud selection accomplished was to keep the variety up to its own 
standard by the weeding out of an infertile or semibarren strain.*’ 

Observations made upon the sudden loss of vigor in all or part of the indi- 
viduals of certain station seedling strawberries are included and discussed by 
the author, who concludes that this degeneration is a form of hud variation, 
A notable variation in the vigor of five lots of Marshall strawberry plants, 
obtained from widely separated sources, led the author to advise greater care 
in the testing of accessions, allowing reasonable time for acclimatization. 

Crosses made in 1914 between the Wilson variety and plants of the wild 
Frag aria chiloemis yielded one seedling plant which bore two kinds of petioles, 
one with spreading and one with appressed and ascending pubescence. Of 79 
stolon! ferous progeny obtained from this plant in 1915, 75 were like the mother, 
2 had petioles bearing appressed and ascending pubescence, and 2 had petioles 
with spreading pubescence. The author terms the condition of the mother plant 
as that of “divided dominance ” and adds: “Of course, these particular bud 
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variations are of no value either to the strawberry grower or the strawberry 
breeder, but they are interesting In that they show that strains may arise in 
the strawberry through bud variation which are not in the nature of degenerate 
forms and which theoretically at least might be the means of providing im- 
proved strains/’ 

Renewing old orchards in Kentucky, first year results in a five-year 
program, H. K. Niswonokb (Ky. Ayr. Col . Ext. (lire. 90 (1921), pp, 19, figs. 
8 ) .—A report of demonstrations in seven neglected Kentucky farm orchards 
varying in size from 18 to 125 trees and in age from 12 to 20 years. The trees 
were pruned, sprayed, and the soil improved by application of manure at the 
rate of 1 ton for three trees or, where no manure was available, nitrate of soda 
at the rate of 5 to 8 ibs. per tree, dependent on the age of the tree. Cost of all 
renovation operations are presented in tabular form and summarized, showing 
an average net protit of $1.55 for each of the 587 trees involved. 

Hasting v. spraying for insect control, T. J. Headlee ( Peninsula Hort. 8oc. 
[Del] Trans., Hit (1921), pp. 51-60 , fig. 1). — This paper discusses the compara- 
tive merits of dusting and spraying for the control of insect pests and records 
experiences in New Jersey during the years 1919 and 1920. A chart is included 
graphically illustrating the relation of New Jersey rainfall in 1919 and 1920 to 
the time of application of dusts and the periods during which such applica- 
tions must remain on the tree to be effwtive. Heavy rains were found to 
wash off the dust promptly und light rains to he harmful when extending over 
a long period. Dusting experiences of 1919 and 1 920 show a marked correla- 
tion between the presence or absence of heavy rains and the number of codling 
moth worms. 

The author concludes in part that, “ the best that can be claimed for the 
dust under most favorable average conditions is that it is about as good as 
the spray, and this seems to indicate that the unreliability is upon the side of 
the dust. In New Jersey the evidence in favor of greater efficiency on the part 
of the liquid applied materials is clear and definite for control of curculio and 
codling moth. The failure of the dust in the New Jersey experience in 1919 and 
1920 seems to be chargeable to its having been washed off the tree, either by 
small rains covering a long period or by heavy nuns covering short periods.” 

Dusting experiments in peach and apple orchards in 1920, F. D. From me, 
G. S. Kajston, and J. F. ft he art (I irginia Sta. BnL 224 (1921), pp. 12, tigs. 
2). — A further report on dusting investigations in Virginia orchards (E. S. R. f 
42, p. 545). 

“ The work on peaches was conducted in three orchards at Orozet, Va. There 
were live plats in each orchard, three were dusted with sulphur dust, one was 
sprayed with arsenate of lead and self-hoiled lime sulphur, and one served as 
a check. The number of applications on the dusted plats varied from 5 to 8, 
one plat receiving 5 applications, one 0, and one 8. The number of applications 
on the spray plats was 5, which is the standard schedule for this State.” 
Data were obtained from counts of all peaches from six trees of each plat and 
are presented in tabular form. 

“ Scab was the most prevalent disease and the injury caused by the green 
soldier bug the most prevalent insect injury. Brown rot, unfortunately, was 
slight in all three orchards. The extra number of dust applications were 
planned with the control of this disease in view. Next to scab, the most 
common cause of defective fruits was a type of cracking, which was largely 
confined to the dust plats.” The authors state that this injury was apparently 
due to a combination of factors, excessive dust materials, and unusual weather 
conditions; and the results of a single season should not be accepted as a 
judgment againt dusting. Curculio infestation was too slight to indicate the 
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efficiency of the material. “ Our experience with peach dusting, therefore, may 
be summed up in the statement that the dusting materials have given very 
satisfactory control of scab, and that the data with respect to the control of 
brown rot and curculio are insufficient for drawing conclusions.” 

The experiments on apples were conducted in two orchards, one at Harrison- 
burg, where the control of scab was the principal object, and one at Croset, 
where bitter rot was the chief disease. In the Harrisonburg orchard, composed 
of 11-year-old Winesap and Stayman trees, scab had been very severe in 1919. 
Seven applications were made on all the treated plats. “ Scab was the only 
disease present to any extent. There was no bitter rot whatever, and codling 
moth was so slight as to be negligible. The few wormy apples were quite uni- 
formly distributed over the plats. . . . Scab infection on Winesap was con- 
siderably more severe than on Stayman, about three times as much on the 
average. This is due to the difference in the susceptibility of the two varieties, 

“All three spray mixtures gave good control of scab, the Bordeaux mixture 
being apparently somewhat less efficient than the other two. Unfortunately, 
there was no fruit of the Winesap variety m the lime sulphur plat and not 
enough in the dry lime sulphur plat (only 68 apples) to serve as a basis for 
conclusions. The sulphur dust was by far the most efficient of the three dust 
mixtures, and this material compared very favorably with the spray mixtures 
in scab control, the percentages of efficiency being 88 for Winesap and 92 for 
Stayman. Neither the copper-lime nor Bordeaux dust gave sufficiently good 
control of scab to warrant their use, and both caused some russetting of the 
fruit. Some russetting was present in all of the spray plats also, but it was 
not severe enough to be commercially important. The sulphur dust was the 
only material that did not cause russetting.” 

The Orozet orchard consisting of 30 large Albemarle Pippin trees was divided 
into four plats, one of which was sprayed with lime sulphur followed by appli- 
cations of Bordeaux, with lead arsenate used in the first three of the total six 
treatments; two plats were dusted with copper-lime mixture in proportions of 
1.0 : 10:80 and 5:10:85; and one plat served as control. Although bitter rot 
was not especially severe, an adequate test of the materials was obtained. 
Codling moth was much more severe than in the Winesap and Stayman orchard. 
41 Neither of the copper ! tme mixtures proved at all satisfactory from the bitter 
rot standpoint. By comparison with the cheek they apparently did not have 
any value whatever in the control of this disease. The Bordeaux spray, on the 
other hand, gave almost perfect control and reduced bitter rot infection to a 
negligible amount. The spray applications were also more effective in the con- 
trol of codling moth than the copper-lime dusrt.” 

A summary of results for 1917, 1919, and 1920 is shown in tabulated form and 
leads to the following observations: “None of the dust mixtures has proved 
sufficiently effective in the control of bitter rot to warrant its use. ... It 
is apparent that none of the dust mixtures should be used in orchards where 
bitter rot is apt to be prevalent. There seems to be no justification for the use 
of any of the copper dusting mixtures in Virginia apple orchards. The sulphur 
dust mixtures, the 40 : 40:20 in 1917 and the 80:10:10 in 1919, have proved 
practically as efficient in the control of codling moth as the corresponding spray 
materials. This is also true for the Bordeaux dust, but the copper-lime dusts 
have not proved as effective as the spray mixtures.” 

Experiments in dusting and spraying peaches for the control of cnr- 
culio, brown rot, and scab, O. I. Snapp and L. Pierce (Mississippi Btn. BmL 
195 (1920), pp. 8). — A report of a single season’s investigations conducted In 
cooperation with the station by the U. S. Department of Agriculture near New 
Albany, Miss., in which a study was made of the comparative efficiency of dusts 
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and spray for the control of curoulio, brown rot, and scab of the peach. The 
716 Belle of Georgia and Carman peach trees utilized in the experiment were 
divided into seven nearly equal plats, live of which were treated with dusts, 
one with spray, and one left untreated as check. Results were determined by 
counts of sound and unsound fruits on 10 central trees of each plat and by 
gross yield of the entire plats. 

Of the six treated plats, the spray gave the highest percentage of No. 1 com- 
mercial fruits and next to the highest percentage of sound fruits. The dust 
mixture of 10 per cent lead arsenate, 10 per cent lime, and 80 i>er cent sulphur, 
when used in all three applications, gave the highest percentage of sound 
fruit, but its use resulted in serious defoliation and consequent loss of quality 
in the fruits. A dust mixture in which 15 per cent lead arsenate was used in 
two of the three applications also caused serious defoliation, leading the 
authors to conclude that this percentage of load arsenate can not be safely 
used on peach foliage. A study of the cost of dusting r. spraying resulted in 
the conclusion that, when the cost of application of material is considered, 
there is little difference Dust and spray calendars are included. 

Desirable cherries for cultivation, L. Oiiasskt { Rev . Mart. [PorD], 93 
(192 /), No. 13, pp 2U f , 273). — Brief notes on varieties of cherries doomed worthy 
of more extended use 

Specific results in pollinating the Bartlett pear, W. P. Tufts (Rotter 
Fruit , Hi (1919), No. 3, pp 5, 21, 22, fig*. 2 ). — A popular presentation of investi- 
gations already noted from another source (E S. It., 41, p. 240). 

A native prune, 1, R Dkt.»f\ (Peninsula flort. For. [Del.], Trans., 34 (1921), 
pp. 37-42 ). — Attention is directed to a supposedly new variety of plum, named by 
the author the Herald, which although apparently of native American stock 
has the prune characteristics of clinging to the tree and drying without de- 
caying The author describes the dried fruit as of inferior quality, but points 
out the potential value of tlie variety as a possible founder of a new race of 
prunes. 

Varieties of grapes, (\ (?. Prick (Alabama Col. Sta. Rul 211 (1920), pp. 
33-30, figs. 13).- A varietv test of grapes begun in 1912 is reported. 

“The following 11 \arietios remained healthy throughout the six years’ test 
and produced good crops of fruit, showing their ability to withstand adverse 
conditions, ami should be selected for either home or commercial planting in 
Alabama: Brighton, Patawba, Poncord, Delaware, Diamond, Dos, Isabella, 
Moore, Niagara, Worden, and WinchoH.** Six varieties of rotundifolia grapes 
included in the trial pro\ed of value. 44 The Scuppernong, a name applied to 
all greenish white rotundifolia grapes, Is especially prized for eating out of 
hand; the Eden and Minch for their peculiar, musk flavor; the James for its 
immense size; the Thomas for its extra value for culinary purposes; and the 
Flowers for ifri late ripening period. This class of grapes has a longer season 
than the bunch grapes and should be more generally grown. Its season is Inter 
than bunch grapes, thus prolonging the period for fresh grapes.” 

Brief deseriptive notes are given for the 54 varieties tested. 

“ Yoxna " budding of the vine, H. L Manuel (Apr. Gaz. N. Ft. Wales , 32 
(1921), No. 3, pp. 197-199, figs. 3) — A brief article on the merits of the 44 Yema” 
method of grafting the grape. In contrast to the usual process, this operation 
is performed in summer after the strong flow of sap has ceased, and instead of 
cutting off the plant tit the surface of the ground a chip bud is Inserted in a 
prepared groove and the stock allowed to grow until the bud is established. 
This process is valued in phylloxera-ridden areas. 

61308°— 2D — 4 
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[New small fruits and grapes], It. Wellington ( Canad , Hort. t M (1921), 
No. 5, pp 78, 74. fig. 7). — Attention is drawn to several new varieties of straw- 
berries, raspberries, ami grapes which, according to the author, show sufficient 
merit to warrant their trial by fruit growers. 

The Colombian berry or giant blackberry of Colombia, W. Popenoe 
(Jovr. Heredity , 13 (1920), No. 5, pp, 195-202, figs. 5 ). — -A popular account of a 
large-fruited species of Hubus found growing wild in the highlands of Colombia, 
with notes concerning botannical nomenclature and description of plant and 
fruit 

Pineapple culture in Cuba, it Munoz, Gin arte (Estac. Eirpt. Agron . Cutm 
Boh 45 (1919), pp. 48, fig** 10 ). — A comprehensive and practical bulletin on the 
pineapple-growing industry in Cuba. Soil requirements, varieties, propagation, 
cultural practices, fertilizers, insect and fungus peels, harvesting, marketing, 
returns, and methods of utilizing the fruit are among the jwiints discussed. 

The cultivation and uses of roselle, P. J. Wester (Philippine Ayr. Rev., 18 
(1920), No. 2, pp. 89-99, pis. 5, fig . 1). — This paper contains practical information 
relative to the roselle, its introduction and behavior in the Philippines, varie- 
ties, culture, uses, etc., including recipes. 

[Economic plants in Uganda J, J . P. Snowden, C. Hazel, and W. Small 
( fUmnda Dept. Ayr. Jan. Rpl.. 1920, pp. 15-20, 22, 24-28. 42-44).—' Outturn 1 and 
varietal experiments with cacao, coffee, and tea are reported, together with 
results of tapping experiments with Ileveti at Entebbe and Kampala. A list 
of various fruit and economic plants cultivated at Kampala is included. 

Pecan pollen, E. E. Ulsikn (Amrr. Nut. dour., 14 (1921). ho, 5, p. 54).— Brief 
notes are given of the author’s methods of technic in pecan breeding. In place 
of the usual paper sack lor covering the pistillate liower, the bloom Is inclosed 
in a capsule attached to a branch by a lino copper wire. Fertilization is ob- 
tained by placing within the capsule a small amount of absorbent cotton pre- 
vious^ dipped in the pollen of the desired variety. The author states that he 
has repeatedly fruited new seedlings in live years from seed. 

Ginseng culture, W. W. Stockbergek ( V . K. Dept. Ayr., Farmers' Bui , 778} 
(1921), pp. 15, figs. 8).— A revision of Farmers’ Bulletin 551 (K, S. It., 29. p. 
680), 

The importance of plant quarantine service in the Philippines, G. Merino 
(Philippine Ayr. Rev., 18 (1920), No. 2 , pp. 117-125).— A paper pointing out the 
importance of plant inspection service to th<* Philippines. Previous to the 
inauguration of the service, in 1915, many disastrous pests had been introduced, 
for example, coffee blight. The organization and operation of the Philippine 
inspection service is discussed and compared to that of Japan in an effort to 
emphasize the necessity of improving and extending the service. 

FORESTRY. 

Studies in forest tree seeds: Relation between germination and soil 
moisture, E. N. Munnb (Noth Nurseryman , 29 (1921), No. 5 f pp. 115*117 , figs. 
4).—N report of investigations concerning the relation between germination of 
forest tree seeds and the amount of moisture in the soil. The work was carried 
on at the Converse Experiment Station oi the U. S. Forest Service in Southern 
California, and extends over the period 1915-1920. 

The maintenance of soil moistures of 10, 35, and 20 per cent in seed beds 
of yellow pine (Pinus ponderosu) resulted in germinations of 41, 78, and 93 per 
cent, respectively, with marked variations in rate. A further test in cans of 
sand, in which the moisture ranged from 5 to 40 per cent at 5 per cent inter- 
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vals, gave respective germinations of G, 38, 05, 87, 69, 26, 3, anti 0 per cent. 
Similar tests with several other species led the author to observe that each 
species evidently has an optimum range of soli moisture for the germination 
of its seeds. A fluctuation in the moisture content resulted in decreased 
germinations of both P. pondorosa and P, jeffregi and in a longer time required 
for germination. 

The author points out the possible value of his study in solving certain forest 
problems. The data relative to the various species art' illustraled by graphs. 

Determination of the Increment of trees by stem analysis. — I, Eucalyptus 
viminalis Labill., W. A. W. de Reuzevu.le (Roy, Roc. N . R. Wales, Jour , and 
Proc. 53 (1919), pp. 239-245, ftps. 6 ). — In tins paper, presenting an analytical 
study of a typical tree of 11 . viminalis in which the diameter and ago was 
determined at various heights, age was bast'd on the number of concentric 
rings, assuming that each ring represented one year’s growth. The data, pre- 
sented in tabular form and graphically delineated by means of curves, show 
the relation of height, diameter, volume in cubic feet and rate of increment 
of volume to age. The correlation of height and volume to diameter is also 
illustrated. 

Adaptation in Douglas fir, J. V. Hofmann (Ecology, 2 (1921), No , 2, pp. 121- 
131). — Studies are retried concerning the transmission of inherent tendencies 
in the Douglas lir. Modifications of the parent trees due to soil, age, elevation, 
locality, health, and density of stand were found to exert an influence on the 
vitality of the seed and in some measure on the growth of the seedlings. The 
data, based on six annual germination tests and on the growth of one-year 
seedlings from each test, are presented in tubular form. 

“The outstanding eonelusion is that the variations in vitality of seed and 
vigor of seedlings, caused by the environmental condition of the parent tree, 
are not suflieiently pronounced to justify radical methods of management 
which may favor one or another of the factors. In so far as seed production, 
vitality of seed, and vigor of seedlings arc concerned, there need be no selection 
of seed tret's based on age, health, or soil in which they are growing which will 
in any way interfere with the best economic utilization of the stand.” A gen- 
eral tendency was found for seed to decrease in vitality as the age of the 
parent Increases, 

The Macedonian pine (Finns peuee) , S M ottet {Rev. Uort. [Paris], 93 
(1921). No. 14 , pp. 244-246, figs. £)• — This article contains brief descriptive 
notes on tills little-known species of pine. 

Notes on Eucalyptus, VII, VIII, J. II. Maiden (Roil Roc. N . R. Wales, Jour, 
and Proc., 53 (1919), pp. 57-73, 107-115). — In continuation of previous articles 
(E. S. II., 42, p. 348), further notes are given on Eucalyptus species and six 
new species are technically described. 

[Cultivated timber trees for South Africa], T. R. Sim (Ro. African Jour , 
Indus., S (1920), Nos. 9 , pp. 783-793 ; 10, pp. 950-958; It, pp. 1030-1039; 12, pp. 
1155-1172; 4 (1921), Nos. 1, pp. €5-75: 2, pp. 1€ 1-165) —A discussion of forest - 
tree species which have demonstrated their value for South African conditions. 
The timber requirements of South Africa, the geographical areas from a forest 
viewpoint and the superior value of exotic to indigenous species are discussed 
in the initial article. A list of tried and recommended species is presented in 
tabular form and enlarged with a discussion of the habits, qualities, and 
requirements of the various trees. 

Swedish forests, lumber industry, and lumber export trade, A. II. Oxholm 
1 ( R. Dept. Com., llur. Foreign and Dom. Com., Spec. Agents S ter., No. 195 
{1921), pp, 282, pis. 53, jigs. $ 2 ).—' This contribution presents comprehensive in- 
formation on tiie forests, lumber Industry, and lumber export trade of Sweden, 
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based on eight months’ first-hand observations by the author. The subject is 
treated under three general headings: (1) Forest resources and logging and 
floating operations, (2) lumber manufacture, and (3) the lumber export trade. 
Appendixes giving the imports and exports of lumber in tabular form are 
included. The text is well illustrated by photographs and maps. 

Lumber markets of Spain and Portugal, N. C. Brown (V. S. Dept. Com., 
Bur. Foreign and Dom. Com., $pec. Agents tier., No. 201 ( 1921 ), pp. 131, pis. 15, 
fig. 1). — This contribution presents a detailed study of the lumber markets of 
Spain and Portugal, especially in relation to present and future needs and 
means of Increasing and improving the trade from the United States. Statis- 
tical tables relating to imports of lumber into Spain and Portugal are included. 

Eighth biennial report of the State Board of Forestry of the State of 
California, 0. M. Homans {Calif. State Bd. Forestry Bien. Rpt , 8 r 1019-20], 
pp. 61f. figs. 6) — In this, the usual biennial report (E. S. H., 40 t p. 744), a for- 
estry policy is outlined in which fire protection is deemed of major importance. 
The proceedings of a conference on conservation between the State board and 
the lumbermen of the State are included. Information is also presented rela- 
tive to the State tiro organization in 1019 and 1020, forest and grain and hay 
fires, 1 910-1920, the State nursery, highway planting, educational and experi- 
mental work, and finances. 

[Report of the] division of forestry, K. I). Forbes {La. Dept. Conserv. Bien. 
Rpt., Jf {1918-1920), pp. 1,8-68, pi /, figs. 5). — The usual biennial report along 
the lines of forest fire protection, investigations, and educational activities 
(E. S. R., 30, p. 450). A statistical appendix is included, giving data relative 
to timber resources, forest fires, etc. 

Report on forest administration in the Andamans for the year 1018 -19, 
W. It. Le(>, Jacob ( Indamans Forest Admin Rpt. 1918 19, pp. [#] + 38). — 

This is the customary report (E. S. It., 30, p. 517) 

Progress reports of forest administration in the Jammu and Kashmir 
State for the years 191R17 and 1917-18, B. O. Coventry (Jammu and 
Kashmir [India \, Forest Admin. Rpts., 1916-11 , pp. 1917-18, pp. 

U+28+LIV ). — The usual annual reports (E. S. It., 37, p. 650). 

DISEASES OF PLANTS. 

[Plant disease investigations] ( Indiana 8 ?ta». Rpt. 1920 , pp. 15-1 7). — The 
occurrence of n new bacterial disease of tomatoes Is reported, the disease being 
characterized by spotting of the leaves, stems, and fruits. Leaf and stem infec- 
tion may cause serious injury to the plants, but the greatest damage is said 
to be due to the black, scabby spots occurring on the fruit. Practically all 
varieties of tomatoes are said to bo susceptible. It is believed that the spread 
of the disease under field conditions is effected largely through insects. The 
bacteria causing the disease are said to be very resistant to drying and are 
carried over winter dried on the surface of the seed., Numerous tests with 
heavily inoculated seed has proved that a 5-minute immersion in a 1: 3,000 solu- 
tion of corrosive sublimate kills ail the bacteria and does not injure the 
seed. 

Field observations are .said to have shown that tomato mosaic is an important 
disease in Indiana. It has been found that the disease attacks the ground cherry 
and apparently lives over winter in the rootstock of this plant. 

Field Investigations indicated that the disinfection of potato tubers with cor* 
rosive sublimate or formaldehyde will control the scab and black scurf of po- 
tatoes. A brown discoloration of the vascular system at the stem end of potatoes 
was found to be due to a species of Fusarjum, and it is considered advisable to 
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test all tubers by cutting the stem end and discarding those showing discolora- 
tion as a means for the prevention of the Fusarium wilt. A test of seed potatoes 
secured from Maine and planted in two localities in Indiana is said to indicate 
that mosaic disease may be present in the Indiana potato crop without showing 
typical symptoms, and it is thought that this may be the cause of the low yields 
secured in some localities. 

Notes ure given on some onion diseases, and the formaldehyde drip method for 
the control of smut is advocated. Antliracnose, pink rot, and Fusarium bulb 
rot are also said to be found in some localities. A nonparasltic trouble, which is 
attributed to an excess of soluble salts, is said to cause considerable irregularity 
of stands of onions in some soils. 

In continuation of work on the foot rot of wheat, one season’s investigations 
are said to indicate that the disease persist* in the soil, 20 per cent of the plants 
being infected when grown on previously infected lands. 

From the results of experiments carried on in IMP, it appears that tin* dor- 
mant spray does not diminish blotch inflation on the fruit find foliage of apples. 

Sulphur as a fungicide, Ik T. P. Barker, O. T. IMmimuiam, and S. P. WTet- 
shire ( t'niv . Bristol , A gr. a vd Hurt. Research tit a. Ann . Rpt., .1919, pp. 57-75; 
also in Jour. Both and West and tlouth. Counties tioc 5. scr. t IJf (1919-20), pp. 

— This account of investigations on the fungicidal action of sulphur 
and certain of its compounds, which were begun early m 11Mb, though regarded 
as u preliminary report, presents in condensed form results of many series of 
experiments, which have covered a very wide held. 

The central problem of the investigations here recorded was to determine 
how sulphur acts as a fungicide, the question of the fiction of sprays of the 
sulphid ami polysulphid type being also involved. It was found that sulphids 
and polysulphidH decompose rapidly after spraying, sulphuretted hydrogen 
being given off in gaseous form, and iiuely divided sulphur being deposited at 
the same time. This action appeal's to be accelerated by the presence of carbon 
(lioxhl in the atmosphere. 

In addition to the sulphur the solid residue of the spray contains small 
quantities of the sulphate and thiosulphate salts of the* particular base used and 
also the carbonate of the bust*. Tims, lime sulphur gives a deposit of sulphur 
mixed with calcium sulphate, thiosulphate, and carbonate, and liver of sulphur 
the corresponding potassium salts. Ammonium polysulphid does not give the 
same proportion of solid residue, owing to the volatilization of the ammonium 
compounds. 

In regard to the toxic action of the sprays, a triple effect has tn*en demon- 
strated. At the moment of application a direct toxic action sets up, due to the 
presence of sulphids and polysulpbida as such. Their immediate action on 
fungi is doubtless supplemented to some extent by the sulphuretted hydrogen 
which at once develops. 

The method of action of sulphur itself, as the chief active agent, is discussed 
in connection with three hypotheses which have been advanced, and with a 
fourth suggestion, that of the conversion of the sulphur into sulphuric acid. 
While sulphur is not sufficiently soluble in water to enter the cell to a toxic 
extent in ordinary aqueous solution, it is thought that the fluid which bathes 
the cell wall may possess greater solvent properties than water. It may there- 
fore convey to the cell a toxic dose of sulphur, or this fluid, which probably 
contains organic matter, may act chemically on the sulphur, with the lvsultant 
formation of a toxic sulphur compound, possibly of a sulphid or polysulphid 
character. The third suggestion is based on the idea that matter in the form 
of finely divided and actively dissemipnted particles possesses peculiar proper- 
ties of an irritant character which stimulate, to an injurious extent, cells 
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exposed to their action. The account of experiments made at Long Ashton is 
thought to show that under ordinary practical conditions none of these 
hypotheses meet the case. 

Critical experiments recently carried out are said to have demonstrated the 
method by which sulphur at a distance from the plants under treatment (as 
in the hot water pipe method in a greenhouse) is brought into contact with the 
fungus. It is intended to publish shortly the details of these experiments. The 
case of sulphur applied at a distance is thus brought into line with that of 
sulphur applied directly to the plant by wet or dry spraying. 

Amylase of Khizopus iritci, with a consideration of its secretion and 
action, L. L. Harter {Jour. Agr . Research [V. tf.J, 20 {1021), No. 10, pp. 761- 
786).— A description is given of investigations of enzyrns secreted by R. tritici. 
the work having been carried on in the Bureau of Plant Industry, U. S. De- 
partment of Agriculture. This fungus is said to secrete u vigorous starch- 
splitting enzym which acts on raw sweet and Irish potato starch, but more 
energetically on starch paste. 

Dried mycelium stored at 9 to 85° O. for several months shows little dete- 
rioration as regards the enzym, but at 60° the enzym weakens gradually. The 
optimum temperature for starch digestion is about 45°. Hydrolysis is de- 
stroyed by maintaining a temperature of 60° for about 100 hours. Glucose 
retards hydrolysis, but not proportionately to the quantity added. 

Temperature influences markedly the production of intercellular amylase. 
Results observed seem to show that there is a quantitative regulation of the 
enzym. The enzym powder of young mycelium just beginning to fruit was more 
active than the enzym from old mycelium. 

A critical study of the slime molds of Ontario, M. E. Currie (Roy. Canad. 
hist., Trans., 12 (1920), So. 2, pp. 21,7-308, pis. 8).— This paper embodies the re- 
sults of critical studies of a large number of gatherings of Myxoinyceles, mainly 
from Ontario, representing 29 genera and 117 species and varieties. Grasses or 
herbaceous plants are parasitized and in some cases at least injured by 
Diavhaca leu co pod a, Didenna effusum, D. tcstaccum, IHdymium squamulusum, 
Fuligo septica, Leocarpus fragilis, Mucilago spongiosa, Physarum oinereum, 
and P. sinuosum. 

Culture studies with rust fungL II. Klebahn ( Zlschr . Pflanzenkranh 26 
(1916), S T o. 6, pp. 267-277, fig. 1). — A continuation of reports previously noted 
(E. S. It., 81, p. 540) deals with several rust fungi and phases thereof, also 
with certain hosts, and briefly with problems of overwintering in the soil. 

Effect of hot-water treatment on germ in ability in cereals, G. I.akon 
(Zt8chr» Pflanzcnkrank ., 27 (1917), So. 1, pp. 18-25 ). — The effects on ger- 
minability and growth of the fungicidal hot-water treatments are discussed In 
connection with data presented in tabular form. 

[Complete life cycle of leaf rust determined] (Indiana Sta. Hpt. 1920 , p. 
18 ). — It is reported that greenhouse Investigations have resulted in the dis- 
covery of the aecial stage of the leaf rust of wheat, demonstrating for the first 
time the complete life cycle of that rust. The Investigations have also shown 
that various species belonging to one genus of the family Ranunculaceae are 
the alternate hosts for the leaf rust of wheat. Considerable progress is re- 
ported on the study of biologic forms of leaf rust, and It is claimed that two 
fairly distinct strains of the orange leaf rust of wheat are present in this 
country. 

Influence of Tilletia tritici on the host, W. Lang (Ztschr. Pflanzmkrmk 
27 (1917), No. &~8, pp. 89-99 ). — It is stated that in this study a strain of wheat 
showed important modifications of the host plant in association with the pres- 
ence of Tilletia. One of these was a severe check to growth, another an ex* 
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traordinary susceptibility to yellow rust. This Influence proceeds not from the 
growing fungus, but from the excretions produced by the hyphje. The chemical 
constitution of the substances involved is not known. It appears probable 
that it influences the composition and activity of the chlorophyll-bearing cells, 
and that in this way are brought about the check to growth and the sensi- 
tivity to rust 

A transmissible mosaic disease of lettuce, I. C. .Tagger {Jour. Ayr. Re- 
search [U. N.J, 20 {1921), No. 10 , pp. 737-7 //0, pi 1 ). — In a contribution from the 
Bureau of Plant Industry, U. S. Department of Agriculture, the author de- 
scribes a disease of Romaine lettuce that appeared in a held at Sanford, Fla., 
in January, 1920. At the same time a variety of head lettuce in a neighboring 
field developed a Simitar condition, but m most cases the blotching was less 
marked and there was an absence of the decided mottled appearance observed 
in the Romaine lettuce. 

The author considers the disease Infectious and apparently caused by a 
parasite not capable of isolation through ordinary technic. The disease has 
been transmitted experimentally from diseased to healthy plants by means of 
aphids, particularly Myzus persteae. From the symptoms and general character 
of the disease, it is considered to be a true mosaic disease of lettuce. 

Potato canker, K. Sciiaitnit and (1. Voss iZtsclu . PJIanzenla ank.,26 { 1916 ), 
No. 3-4, pp. 183 - 192 ). — Studies were earned on during 1915 in connection with 
the fungicidal qualities of eight dlsinloetants named and the resistance of a 
number of different potato varieties. The results are tubulated Iti detail. 
Apparently the spores ol ('hnjsophlyclis endobiotica persist in the soil for 
seven or eight years. 

Orcospora disease of potato in lower Austria, K. von Kushlek {Ztschr. 
Pflanzenkranh,., 21 {191 7 ), Ao. 2 - 3 , pp 111 //}, ftp. /). — An account of obser- 
vations on potato disease associated with ( y . concurs stated that while C. 
solanicohi and C hcicrospcnna wove present m the Iea\es, each seemed to be 
independent and !o exercise no injurious influence on the plant. 

Inner splitting of potato tubers, li Zimmeumxnn {/Jsiht. Pflanzcnkrank , 
26 {1916), No. J, pp. 280-285, fig . 1) --Observat tons discussed are summed up in 
the statement that the inner cracking (often associated with blackening) of 
potato tubers is due to use of one-sided nitrogenous fertilizer and with rela- 
tively small March content in the middle of the tidier where the cracks occur. 

Leaf roll, net-necrosis, and spindling sprout of the Irish potato, E. S. 
Kohitltz and D. Folsom {Jour. Ayr. Research IF. N.J, 21 U921), No. 1, pp. 47- 
80, pis. 12). — The results are given of a cooperative investigation carried on by 
the Bureau of Plant Industry, lb S. Department of Agriculture, and the Maine 
Experiment Station on tlie symptoms and means of transmission of these 
diseuses. 

The form of potato leaf roll which was a subject of tins study is considered 
to he a nonpurasitlc transmissible disease which is widely distributed. The 
chief and perhaps the only manner of transmission from season to season is by 
means of tubers from diseased plants. Leaf roll usually reduces the yield con- 
siderably, and, as the disease is inheritable, it decreases the value of the tubers 
for seed. It is transmissible from one plant to another by means of grafting 
either tubers or stalks and by means of aphids. Inter-regional differences in 
the spread of leaf roll may depend upon differences in climate and in the 
abundance of aphids. 

Net-necrosis is considered a leaf roll symptom, being a discoloration which 
results from tuber phloem-necrosis. It develops in the dormant tubers without 
relation to differences in storage temperature. When it occurs as a symptom 
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of leaf roll* the effects are prominent, one being a decided spindliness of the 
sprouts. 

Leaf roll and mosaic are considered somewhat similar types of diseases. 
Roguing has proved to he much more effective in eliminating leaf roll than it 
lias been for mosaic, at least in northeastern Maine. 

Soil sterilization, 0. T. Giminoiiam and G. T. Spinks ( Univ . Bristol, Apr. 
and Hori . Research Si a. Ann . Rpt., 1919, pp. 87-42; also in Jour, Hath and West 
and South. Counties Nor*., ,5. sen, 14 (1919-20), pp. 126-182).— An account is 
given of soil sterilization experiments for the control of potato wait disease, 
SyncMlrium endobiotioum, t he results of which, within the limits here 
observed, do not seem very promising. The only treatment which completely 
killed the fungus in the soil was steam sterilization. 

An account is given of the apparently spontaneous disappearance of Hhianc- 
tonia from plats of ground on which that fungus had for several years attacked 
asparagus and carrots. 

Nematode attack on potato* H. Zimmerman (Zfschr, Pflanzcnkiank., SO 
(1920), No. 4-5 , pp. 189-145 , figs. 4).— An account of a study covering several 
years of nematodes attacking potato concludes with recommendations regard- 
ing control which include avoidance of infected ground for use with potatoes 
during at least three years after o known infection. 

The Typhnla rot of sugar beets on the Azores and its control, E. Moms 
(Ztschr. Pflansmkrank SO (1920), No. 4-5 , pp. 121-189 , figs. D.—T. betav , an 
occasional parasite in Germany, is a serious beet disease in the Azores An 
account of a biological study of 7\ betav states that mycelial development is 
greatly favored by warmth, moisture of the air, and the presence of oxygen. 
This fungus utilizes sugar in the beet as a carbon source, the mycelium making 
slow growth on low sugar content. Light favors the formation of sclerotla, 
as does also increase! transpiration, which is prevented by high humidity. 
Control measures are indicated. 

Sugar cane gununosis, its cause and control, G. Wii.tirink (Arch. Suiker - 
Indus. Nederland. Indie , 28 (1920), Nos. 88, pp. 1899-1 ',62; 84, pp. 1468-1525).— 
An elaborate account is given of studies on sugar-cane gummosis, including the 
probable systematic relations of the causal organism. This is said to be an 
aerobic bacterium transmissible in diseased plant material and perhaps on the 
tools used in cutting up the stalks to be used in planting for the new crop. 

Spraying trials, G. T. Spinks (Vniv. Bristol, Apr. and Hurt. Research Sta. 
Ann. lipt 1919, pp. 46-48; also in Jour. Bath and West and South. Counties 
Soc 5. set 14 (1919-20), pp. 182-184)-— The conclusions drawn from the trials 
here noted as continuing through oik* season only arc that Bordeaux mixture, 
copper stearate, and possibly Burgundy mixture are equally effective m prevent- 
ing attacks of scab on apples and pears, while a dormant spray of copper 
sulphate is less effective though not without value. Burgundy mixture causes 
serious injury to fruit and foliage. 

The production of conidia in pure cultures by the brown -rot fungus of 
the apple, S. P. Wiltshire (Univ. Bristol, Apr. and Hort. Research Sta. Ann. 
Rpt., 1919, pp. 34-66; also in Jour. Bath and West and South. Counties Soc., 5. 
ser 14 (1919-20), pp. 128-126). — In this investigation of the fungicidal action 
of sulphur compounds the spores of the brown-rot fungus (SelcrotUUa fruvtir 
gema) were used extensively for germination tests on account of their sensitive- 
ness to sulphur, their large size, their ready germination in water, and the 
plentiful supply of material available throughout the summer. An outline is 
given of work undertaken for the purpose' of developing a method of obtaining 
a satisfactory supply of spores. 
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The apple canker fungus, S. P. Wiltbiuhe (Uwiv. Bristol , Agr. and Hort . 
Research Si a. Ann. Rpt., 1919, pp. 28-89; also in Jour. Bath and West and* 
South. Counties Soe., 5. ser ., 1J+ (1919-20), pp. 1 1 13-120), — Progress is reported as 
made during the year in the study of apple canker fungus, particularly as 
regards the culture of the apple canker organism (Retina ditissima) in the 
laboratory and the spread of the disease under natural conditions. The germ 
tubes of the conidia growing under conditions of good aeration showed a 
negative heliotropism not so striking as in Botrytis cinervu , but quite definite. 
The exact moans of Infection is still under investigation. Preliminary control 
trials seem to show that any spraying experiments must he continued over a 
period suOieient to allow the full effect of the treatment to be estimated. 

The relation of woolly aphis to apple canker was further studied. It ap- 
peared from experiments during 1010 that infection bad taken place through the 
galls, especially the older galls, found toward the base of the years growth. 
The fungus grew very vigorously in the gall tissue, which became very soft 
and disorganized, and the virulence of the disease was shown by the develop- 
ment of comparatively numerous pirduh*, of eonidm, even in the late autumn. 
It appears that infection may take place at this time through the wood ele- 
ments exposed by the splitting ot the aphis gall. 

The die-hack of red currants, S. P Wn/iMiuur. (Unir. Bristol, Agr. and 
llort RcsH'nrfh Sta. Ann. Rpt., 1919 , pp. S0S8; also in Jour. Bath and West and 
South. Counties Soc., 5. scr., 1\ (1919-20). pp. 120-12J ). — Sudden wilting and 
subsequent death of branches on red currant bushes caused considerable trouble 
at Long Ashton. Sjieeimens showing similar trouble were obtained trom other 
[joints, and some preliminary in \ estimations have been made. 

The iirsf symptom of the disease was the sudden wilting of the leaves and 
trim of one or more of the main branches. This wilting occurred at any time 
during the si ason, hut was most noticeable in July, when the branches were 
laden with lriut almost ripe Material obtained from Worcestershire, where 
the disease was also prevalent, showed a heavy infection by a fungus in the 
cortex, also m the wood. Somewhat extensive senes of plate cultures resulted 
in the isolation of two types of fungi as the most probable agents ot the disease, 
one of these apparently being identical with Cyiosponna nlns. The second 
type of fungus prodm ed quantities of conidia of the Kusariurn type. Studies 
were begun with regard to Scetnu nnnulxtnna In this connection. 

[Localization of infection by Plasmopara (Peronosporn) viticola and 
protection by spraying], F. Mi ni t Zt'U'hr. Bflanzvnhnink., 26 (1916), .Vo. 8, 
pp. Jf6i~Jf67, No 1). — An account of attempts to determine the most advanta- 
geous and economical treatments for grape downy mildew concludes with the 
statement that iu case of neglect and consequent infection of ilowers and young 
grapes, through drenching with 0.5 per cent Bordeaux mixture from a revolving 
spray will save us much of the crop as can be saved by any treatment. 

Exhibition of diseases of the Para rubber tree (Nature [ London 1, 105 
(1920), No. 2629, pp. 86, 87). — Attention is called to an important exhibition, 
illustrating the fungus diseases to which the Para rubber tree (Jlerea hrasili- 
ensis) is subject in Ceylon auci Malaya, which was opened ou March 10, 1920, 
in the botany department of the Imperial College of Science and Technology. 
The exhibition, which was organized by 5. K. Farmer of the college, included 
a large number of trunks of rubber trees, specially shipped from the East, show- 
ing the diseases as they occur in the plantation, and forms a striking com- 
mentary on the optimism which obtained in the first years of the industry as 
to the probable relative immunity of Heveu from disease. 
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The principal diseases represented in the collection include brown bast 
(bacterial?), Pomes Ugnosus , F. ( Poria ) pseudo ferreus, dry rot ( Ustulina 
zonata ), patch canker ( Vhytophthora fabeii ), stripe canker ( Phytophthora sp.), 
pink disease ( Corticium salnwnwolor) , thread blight ( Cyphella heveae ), and 
die-back ( Hotryodiplodia th eobrorme ) . 

ECONOMIC ZOOLOGY — ENTOMOLOGY. 

Instructions for bird banding, F. 0. Lincoln (U. *S\ Dept, Apr., Dept Circ . 
170 {1021), pp. 19, ftps, 12). -An 1920 the work conducted by the American Bird 
Banding Association, organized in December, 1909, in continuation of several 
local attempts, was taken over by the Bureau of Biological Survey. In view 
of the valuable information to be secured relative to the movements and life 
histories of migratory birds, especially the game and Insectivorous species, it 
is the plan of the bureau to advance this method of research along two prin- 
cipal lines: (1) The banding of fledglings as formerly practiced, and (2) the 
systematic trapping and banding of adults. The present circular gives direc- 
tions for carrying on the work, including plans for the construction of traps, 
directions for their operation, methods of handling, attaching bands to birds, 
etc. The problems that can bo solved by bird banding are summarized. 

Twentieth report of the State entomologist for 1920, W. E. Britton 
(Connceticml State Kta. IDil, 226 (1021), pp. 135-216, pis. 12, ftp. 1/3 ). — The in- 
spection of imported nursery stock and of apiaries, first reported upon, is fol- 
lowed by a detailed Report of Work in Suppressing Gipsy and Brown-tail 
Moths, by W. E. Britton, I. W. Davis, and .1 T. Ashworth (pp. 151-lttS), which 
includes a review of the status of the gip<y moth parasites and predators in the 
State. No new towns were found infested with the gipsy moth, and no trace 
of it was found in seven of the towns that were infested a few years ago. 

Experiments in Dusting in Comparison with Spraying to Control Apple In- 
sects (pp. 3G8-177) indicate that it is possible to bold the chewing insects in 
fairly satisfactory control by the use of the dust treatment. “With the addi- 
tion of mcotin solution some of the sucking insects, particularly false red bug, 
seem to have been checked, but the data are too meager upon which to hast* 
conclusions The ni cotin makes the dusting mixture very much more expensive. 
The chief advantage of dusting over spraying is in the saving of time and labor. 
The disadvantage is in the cost of the materials, and apparently this more than 
offsets the saving in time and labor, as the approximate cost of one treatment 
per tree was fully three times as great for dusting as for spraying. If varie- 
ties are grown which are not susceptible to scab, and if sucking insects are not 
troublesome, dusting may give good results, but if these pests are serious in 
the orchard, better control will probably be obtained by spraying-— a method 
which has been in common practice long enough so that we know its possi- 
bilities.’* 

Notes on the Life History of the False Apple Red Bug in Connecticut, 
Lypidea mendax Reu. (pp. 177-179) ; Notes on the Life History of a Sawfly 
Feeding on Austrian Pine, ltyoorsia zappei Rob. (pp. 179-182) ; and Tests of 
Soap Sprays to Kill the Pink and Green Potato Aphid, Macrosiphum solanifolil 
Ashm. (pp. 182, 183), all by M. P. Zappe, are next presented. In tests of soap 
sprays on the green potato aphid a soft soap intended for use In washing auto- 
mobiles, made with a linseed oil base and containing only 5(5.2 per cent water, 
was employed. This soap, which cost 25 cts, per pound wholesale in 24 lb. 
pails, when used at the rate of 0.5 oz. to 3 gal, of water, was 100 per cent 
effective in killing the aphids on dipped potato plants. Part of a field of 
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potatoes was also sprayed with it with very good results. Two other brands 
of soap used were less effective. 

The European Red Mite, A New Orchard Pest in Connecticut, Paratetrany- 
chus pilosus Can. and Fanz., is next reported upon by P, Carman (pp. 184- 
189). Observations indicate that this mite has been in Connecticut at least 
three years, having been found at Greenwich, Danbury, Milford, Branford, 
Wallingford, Middletown, and Meriden. It has also been reported from On- 
tario and Pennsylvania, and is thought to occur in New Jersey. This mite 
passes the winter in the egg stage on twigs, in crevices in the bark, etc., in the 
orchard, and is a source of injury to the leaves. Injury was seen on Baldwin, 
Ben Davis, McIntosh, and Hurlburt, hut in nearly every case the Baldwin 
showed the effects of infestation more than other varieties. Tests of various 
insecticides arc* reported upon in tabular form. Orchard experiments showed 
that attention must he given to early sprays, especially the delayed dormant 
application. This spra.v, apparently, should not he diluted more than 1:9, in 
the case of lime sulphur, and should be applied with great care to cover as 
much of the tree as possible. 

The Apple and Thorn Skeletonizer in Connecticut, HemeropMUi pariana 
Cler. (pp, 190-198), which pest has recently become established in the United 
Btates (E. S. R., 88, p. GO), was discovered in the fall of 1920 to occur in the 
towns of Greenwich and Stamford. The Sinuate Pear-tree Borer (pp. 193- 
19G) is a source of considerable injury In pear orchards in Stamford and 
Greenwich, the Bartlett wining to be the preferred variety. Brief sum- 
marized accounts are also given of The European Corn Borer (pp. 196-198) ; 
Tile Pear and Cherry Slug, Oaliroa cerani L. (pp. 199-201) ; The Currant Stem 
Girdler, Janus integer Nor. (pp. 201-204) ; The Celery Caterpillar or Fennel 
Worm, Papilw polyrenc# Fab. ( pp. 204-206) : and The Grape Berry Moth (pp. 
206, 207). An account is given of Mosquito Work, Season of 1920, by S. T. 
Scaly (pp. 208-210), and the report concludes with Miscellaneous Insect Notes 
(pp. 210-215). 

[Report of the department of 1 entomology ( Indiana Kta. Rpt 1920, pp . 22, 
23, fig*. 2 ). — Investigations are said to have led to the conclusion that there are 
no well-defined broods of the codling moth in the State, but that from the time 
of emergence of the first moths, the first week in May, there is practically no 
break to the first of September following, the latter date depending upon the 
weather conditions. It is pointed out that this will necessitate the revision 
of spray schedules, and that the spraying schedule must be effective and 
thorough from the beginning to the end of the season in order to give satis- 
factory control. 

During the year an unusual poultry mite, Ly pony# mis silviarurn , made its 
appearance in one of the houses of the poultry department, which led to tests of 
40 different combinations of materials for its control. Dusting with sulphur 
proved quite satisfactory. In fumigation experiments it was found that nitro- 
benzol could be successfully used for killing the mites without injuring the 
fowls, but with the egg-laying hens the fumes inhaled affected the unlaid eggs 
to such an extent that they could not be used for domestic purposes. 

Report of the entomologist, C. E. Wilson ( Virgin Island# Sta. Rpt. 1920 , pp. 
20~$4 ). — During the year 1920 a careful study was made of scale insects and 
their host plants in the Virgin Islands. This is reported in tabular form, the 
scientific name, common name, host plants, and occurrence on each of the three 
main islands being given for each species, of which 46 are recorded. 

An improved insecticide emulsion, which will keep indefinitely in the con- 
centrated form without separation of kerosene and which will also keep in the 
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form of emulsion for a long period when diluted, first described by the agrono- 
mist in his report for 1915 (E. S. It., 26, p 252), was used with success in the 
control of Ooccidae and other insects. It is made by dissolving 4.5 lbs. of 
whale-oil soap in 1,000 co, of fusel oil, to which 8,000 ce. of kerosene is added 
and the whole vigorously stirred until thoroughly omuls. fled. The stock solu- 
tion may be diluted at the rate of 1 to from 10 to 20 parts of water. 

The widespread and constant increase m numbers of Alcurodietis cocoIh and 
A leurotftri.ru a floceossus led to the introduction of the ml fungus (Aaeher- 
sonia alcyrodis) as a control measure. iHie to unfavorable conditions at the 
time, this fungus failed to become established. 

Investigations of sugar-cane insects have shown infestation by the sugar- 
cane borer (Diatraea media ra Us ) , the weevil cane borer (1 Ictamasms 
teticetw), the cerambyeid cane borer { Laooehirus a) a net /arm is) , mealy bugs 
(Pwudw'occus sacchuri and t\ < ulccohu mm*), scale inserts ( Targionia sac- 
duif i). root grubs I lAgyrus sp. and Ftratacgus titanus). and shot-hole borer 
(Xyfvborvs sp) Idle boiers If. scwccus and L. cnandfoi nus caused the most 
injury, 15 per cent of the cane on the station grounds being damaged by them 
during the year. It is estimated that their ravages resulted in the loss of 
more than 2,000,000 lbs. of sugar during the year. 

Cotton was found to be attacked by the cotton aphis, cotton worm, boUworm, 
green stink bng {Nezara rirUJulu), the cotton Stainer {Dysdcretis and rcuv ), the 
leaf blister mite ( Eriopftyes gossypii). the West Indian peach scale (Auloeaspis 
pentagona ) , the hemispherical scale, and the black scale. 

Corn and Hopi maize suffered severely from insert* during the year. Young 
corn plants in St. Croix were severe!} damaged by the corn leaf hopper ( Dicrano - 
tropis maidis ), while very few were found on the Hopi maize other insects 
mentioned are the boil worm, which injured Hopi maize even more than corn; 
the sugar cane borer, which attacked both; and the corn aphis ( 1 phis maidis). 
which occasionally appeared on young corn and was largely kept in control by 
parasitic and predacious insects. 

The West Indian sweet -potato weevil ( Fu scapes hutatae) is the most serious 
enemy of sweet potatoes in the Virgin Islands. Its injury, which was 90 per 
cent on untreated vines, was reduced about 75 per cent by dipping in kerosene- 
fusel oil emulsion, as mentioned above. Its injury to lute-planted vines was 
reduced about 60 or 65 per cent, untreated cheek vines having shown about 1)8 
per cent infestation. 

Two species of white Hies were noted, namely, Aleurodicus cocois, which was 
found attacking the leaves of almond, banana, calabash, coconut palm and other 
palms, and Ficus clastic a, and McurothrU us f! across us, which was found 
attacking guava. 

Notes on the occurrence of and means of control for a number of other 
insects of importance during the year are also presented. The pests thus noted 
include the cattle tick, which was found every month on cattle; the fig borer 
(Iiatoeera mbus), which did severe damage to fig and mango trees; mosquitoes, 
of which Aedes cal&pus, Anopheles albimanus , and Culcx qttinquefasclatm were 
the only species collected in St. Croix ; Corythucu gonsypii and the West Indian 
white peach scale (Aulaeaspis pentagona ), found infesting castor beans; slugs 
(Veronicella Occident aUs) , reported as doing severe damage to all vegetables 
in St. Thomas; the green stink bug, which in some cases rendered 50 per cent 
of the green pods of beans unfit for use; the bean leafroller; the southern beet 
webworm ( Padiyzanda bipun ct alls) ; the diamond -back moth; the southern 
cabbage butterfly ( Pontia momate) ; the cabbage aphis; the melon caterpillar; 
and a number of other pests found injuring eggplants, okra, tomatoes, and 
stored grain and grain products. 
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Effect*? of nieotin sulphate as an ovicide and larvicide on the codling 
moth and three other insects, N. E. McIndoo, F. L. Simanton, H. K. Plank, 
and H. J. Fiske ( U . 8. Dept. Agr. Bui 938 (1921), pp. 19). — This bulletin is based 
upon experiments conducted in the laboratory at Washington and in three 
important apple regions of the United States, namely, the Lake region at 
Benton Harbor, Mich., the mountainous region at Grand Junction, Colo.; and 
the semiarid region at Roswell, N. Mex. The* first part of the report consists 
of experiments conducted in the laboratory concerning the effects of nieotin 
sulphate as an ovickle and larvicide on the codling moth, silkworms, Colorado 
potato beetle, and the white-marked tussock moth fpp. 2-15). This is followed 
hy experiments conducted with a view to determining the effectiveness of 
nieotin sulphate as compared with the efUoienry of arsenate of lead for con- 
trolling the codling moth in orchards. 

In the laboratory nieotin sulphate, with one exception, was found ineflicient 
against all of the eggs tested. “About 20 per cent of the freshly laid eggs 
sprayed with a solution ol nieotin sulphate 1 : N00 failed to hatch and one third 
of the remaining embryos that emerged died before they entered pears sprayed 
a week previously. lienee about one half of the eggs and larvae had been 
destroyed up to t ho lime when the remaining larvae entered the sprayed pears; 
a large percentage of the latter lanae died, as about (10 per cent of the pears 
did not become wormy. According to these laboratory results, nieotin sulphate 
does not seem to he efficient against the codling moth, although only one 
application of it was made; ne\ertheless its effectiveness would certainly be 
increased in proportion to the number of Its applications and to the amount of 
rainfall *’ 

The conclusions drawn from field experiments are as follows: ‘‘According to 
the work conducted during tic* sea am of PUT, it is shown that nieotin sulphate 
1 : 800 with soap gave a fair degree of control for the codling moth at Benton 
Harbor, Mich., and at Roswell X. Mex,. but that it was nor as effective as 1 lb. 
of powdered arsenide of lead to r>0 gal. of water; and also that there was no 
practical advantage in combining arsenide of lead and nieotin sulphate in sprays 
designed to control the codling moth Of course, it is well known that nieotin 
sulphate controls aphids on fruit trees, hut this phase of the subject is not con- 
sidered m this paper At Grand Junction. Goln , where the infestation was 
much heavier, nieotin sulphate 1 : 800 without soap was ineflicient against the 
codliug moth.” 

Experiments with grasshopper halts, J It Barker and H. L. Sevmans 
(Jour. Even fiat., 1 { An I, pp. -Tills is a brief report of pre- 

liminary experiments conducted in Montana during the summer of 1910 for the 
purpose of invpioving the efficiency and reducing the cost of the poison bran 
mash commonly used for grasshoppers, special attention being given to finding 
substitutes for lemons and oranges. A brief reference to this work is made by 
Gooley in a report previously noted ( E. S U., <14, p. A48). 

Amyl acetate was found to he not only the most attractive of the materials 
tested but also the cheapest of those that ranked high In attractiveness, an 
ounce, costing 5 cts., being equal to 8 lemons or oranges. Vanilla ranked sec- 
ond in the list of attractive materials and with amyl acetate was far better 
than any of the other materials tried, although its present cost prevents its 
use. Of the fresh fruits, watermelon gave the best results, but it was not nearly 
as attractive as amyl acetate or vanilla and but little better than salt alone. 
Salt alone was found to give as good results as molasses and salt, and both 
gave better results than when lemons or oranges were added. Oranges ranked 
fifth In the list of 12 attractive elements used, and lemons ranked tenth in 
order. 
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It is pointed out that these tests were conducted with adults of only one 
species, namely, Camnula pellutida Seudd,, which had gathered in great num- 
bers for breeding and egg laying. 

Chinch-bug resistance shown by certain varieties of com* W. P. Funt 
{Jour. Econ. Ent ., 11} (1921), No. 1, pp. 83-85). — In comparative tests in counties 
in Illinois heavily infested with chinch bugs, where a number of varieties of 
corn had been used, that known as White Democrat was markedly resistant 
when grown on fertile soil. The higher yield m this and several other varieties 
seems to be entirely due to their power to resist chinch-bug attack, since there 
was no difference in the number of chinch bugs present. 

The potato leaf hopper and tarnished plant bug in 1910, S. Maucovitch 
(Jour. Maori, Ent., 11} (1921), No. 1, pp. 61, 62, pi. 1). — This is a report upon 
observations made in Minnesota. 

Further notes on the* life history of the potato leaf hopper (Empoasca 
mall Be B.), A. Hartzell (Jour. Eeoti. Ent., ll f (1921), No. t , pp. 62-68, fig . 
1 ). — This is a report of studies of the life history of E. mail made at the Iowa 
Experiment Station during the season of 19*20, in continuation of those previ- 
ously noted (E. S. 11.., 44, p. 549). 

The influence of leaf hopper control on potato yields, J. E. Eyer (Jour. 
Econ. Ent., 11} (1921), No. 1 , pp. 69-311). — The author reports briefly upon com- 
parative tests of different insecticide and fungicide combinations, made during 
1919 and 1920, which lead him to Question the economy of attempting the control 
of hopper burn in regions where there is comparatively little sunshine during 
the growing season. 

Progress report on the season’s work on the production of potato tip- 
burn, F. A. Fenton (Jour. Econ. Ent., 11} (1921), No. 1, pp. 71-88, figs. 2). — 
Tests were conducted during 1920 to determine the effect of artiticial mutila- 
tion on the potato leaf, the result of colonizing leaf hoppers (Empoasca molt 
LeB.) on the plant foliage under different environmental conditions, the com- 
parative effect of different stages of the insect on the leaves, the injury other 
insects might produce, anti the effect of Bordeaux mixture on the leafhoppers. 

"Tipburn or hopperhurn of the potato is produced through the agency of 
E. mah. All nympbal stages of the leafhopper are capable of producing symp- 
toms of the disease. The older the nymphs the greater the amount of injury 
done, nymphs in the first and second instars being incapable of producing any 
effect on the loaf unless in numbers The greater the number of nymphs on a 
leaf the sooner the injury develops and the more rapidly the leaf or plant is 
killed. The adult hopper is not nearly so effective as any of the n.vmphal 
stages but will produce the disease when concentrated in large numbers on a 
given plant. 

“The disease is produced to the same extent and just as soon under such 
diverse environmental conditions as type of soil, amount of moisture in the 
soil, presence or absence of sunlight, or reduced leaf transpiration, Tipburn as 
a disease is localized, being confined to that part of the plant exposed to the 
attack of the leafhoppers, whether this be a leaflet or entire branch. 

“ Other insects known to feed on potato, such as Buffalo treehopper nymphs, 
tarnished plant bugs, potato aphis, and flea beetles, produce a type of injury 
characteristic of the individual species concerned but in rio way resembling 
t ipbuvn. 

“ Bordeaux mixture prevents tipburn by repelling the ovipositing female leaf- 
hoppers.” 

The corn leaf aphis (Aphis maidis Fitch) in Kansas, J. W. McCoixoch 
(Jour. Econ. Ent., 11} (1921), No. 1 , pp. 89-91}, pis. 2). — This is a report of obser- 
vations made at tiie Kansas Experiment Station of the more important types of 
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Injury, and of certain experiments which indicate possible means for the reduc- 
tion of the injury. The author finds that in Kansas A. maidls is a pest of the 
various sorghum crops, as well as of corn. 

The satin moth, ail introduced enemy of poplars and willows, A. F. Rua- 
okss (£7. *Sf. Dept. Agr., Dept. Cirr. 167 (1921), pp. 16, figs. 7).—' The satin moth 
(BUlpnotia salicis L.), a well-known European pest, was first reported from 
the United States about July 1, 1920, as defoliating Carolina poplars (E. S. R., 
44, p. 252), A survey made of the infestations show an area of 042 square 
miles, including 60 towns in Massachusetts and 4 in New Hampshire, to have 
been Infested by it during 1920. The pest is thought to have been in this 
country for several years but only became abundant enough to spread very 
rapidly during the past two or three years, the worst infestation being in the 
area along the Fcllsway al the Med ford- Maiden, Mass., line. 

Its name is taken from the white, satin-like appearance of the moths, which 
ure larger than most of the white moths native to New England and have 
no colored markings on the wings. The eggs are laid in somewhat elongated 
patches, 13 to 22 mm. in length, and covered with a white secretion which holds 
them together in the cluster, which is very conspicuous and easily distinguished 
from the egg masses of other moths. Dissections show that a female produces 
about 550 eggs, which are usually laJd on the underside of the leaves and on 
the hranehes and trunks of the trees, though they are sometimes deposited on 
grass, weeds, or stones, and even on the ground if no more convenient place is 
available. In 1920 the first eggs were observed in the field July 6, and an un- 
hatched duster was found as late August 10, Hatching takes place about 
15 days after oviposition, though the period is frequently shorter if the weather 
is hot. 

In the first two larval stages molting takes place after 5 or 6 days. Arriving 
at the third stage 1 the larvae immediately seek shelter and begin the construc- 
tion of a small web, in which they hibernate Crevices or uneven places in the 
bark are sought b> the larvae, and if the cavity is not sufficiently deep a small 
amount of baik is excavated. The cavity is then lined with silk, and the larva 
spins a cover over the entrance. While probably most of the larvae remain in 
the pockets during tin* winter, a few uascn have been noted where they have 
deserted them temporarily during the fall 

The feeding of the small caterpillars is confined to the epidermis of both 
sides of the leaves, and if the Infestation is severe, most of the foliage on the 
trees may be denuded so that only the ribs and framework remain. Since most 
of this feeding occurs during the first half of August, many of the leaves that 
are only partially eaten turn brown and drop earlier than normal. “Observa- 
tions In the field during 1920 indicated that feeding by the small larva 1 was 
confined principally to different species of poplar, the Carolina, Lombardy, 
Balm of Gilead, and silver leaf showing the most defoliation. In the laboratory 
experiments willow was equally favored, but the small larvae starved rather 
than feed on alder, apple, gray birch, elm, red oak, and white oak.’’ 

Emergence in the spring has not been observed in this country, but the larvae 
probably come out of the webs and begin feediug as soon as sufficient foliage 
is available. After passing through several molts they become full grown by 
about July 1. When full grown the larvae are 45 to 50 mm. long, with a bluisli- 
black head covered with short hairs and a black body mottled with white mark- 
ings of irregular shape. After feeding is completed the larvae seek shelter and 
spin loose cocoons, many of which are made by drawing together the edges of 
leaves on the trees, They are sometimes made in crevices in the bark, in 
rubbish near the base of trees, or on the sides of buildings. Pupation 
in 1920 was at the maximum by July 6, the time spent in the pupal stage 
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averaging 9 days. The first moth was found on July 2, and for the next two 
weeks the number increased. 

The species is common in England and Ireland, and throughout Europe, its 
range extending from Spain to Eastern Asia and as far north as Norway, and 
it is said to be present in the Orient. 

In Europe it is usually controlled by parasites and other natural enemies 
and is not considered a pest of first rank. Of the numerous parasites which 
attack it, a number are already well established In the infested area in New 
England. Field observations show Calosotna sycophant a K to be one of the 
valuable insects that attack the larvae and pupae, and Compsilura concinnata 
Meig. was found to heavily parasitize the large larvae. Telenomus calif arnicas 
Ashtn. has been reared from the eggs. Control measures consist In the applica- 
tion of creosote to the egg clusters and in the use of arsenate of lend in the 
spring, as soon ns the trees are in full leaf, ot the rate of 10 lbs. to 100 gals, of 
water, using soft soap for a sticker, to be repeated in the middle of .Tune and 
again about August 1 if necessary. 

The pea moth in Wisconsin, 0. E Fi ukk, jr. ( Jour. Peon lint., tlj ( 1921) , 
No. t, pp. 9i~4*8 ). — This is a summary of studies of Laspeyrcsia novimundi 
Heinr. conducted, by the author, a bulletin on which has been noted (K 8. It., 
43, p. 257). 

European corn borer in New York State, K. 1\ Felt (Jour. Eoon. Ent ., 14 
(1921), No. 1 , pp. 85-8.9). — This is a brief account of the status of this pest in 
New York. 

Biology of the sm art weed borer, IPyrausta ainsliei Heinr., G. G. A inhue 
and W. R. Cartwright (Jour. Ayr. Research [F. R.] y 20 (1921), No. 11, pp. 887- 
8M)~ -This is a report of observations of ,P. ainsliei , which first came to the 
attention of the senior author in 1012, when hibernating larvae were found 
in cornstalks at Franklin, Teun. It is pointed out that until recently the 
species, which was first described by Ilelnricb in 1010 (E. S U., 42, p. 301), 
has been confused with a similar species, P. pen i tails Orote, which feeds on 
lotus. A summary of information on snmrtweod and lotus borers by Chit- 
tenden, in 1918, lias been notes! (E. S K., 40, p. 750). 

The am art weed borer is known to occur in Massachusetts, New York, Penn- 
sylvania, Ohio, and Illinois, and has been taken by the author at numerous 
points in Tennessee and Kentucky, and at Olemson College, S. C Since its 
principal food plant, Polygonum pcnnsylranicum, occurs throughout the eastern 
half of the United States, It is thought likely that the distribution of tin* borer 
to coextensive with it 

It is pointed out that the plants on which larvae are found include food 
plants proper and also shelter plants. While several species of the genus 
Fkfiygonum have been recorded as food plants of the larvae, the 1 authors' ob- 
servations indicate very clearly that south of the Ohio River, at least, it 
breeds only in P. perms ylrrmieum. The species 1ms been reared from eggs to 
full-size caterpillars on leaves of curled doek ( Rttmcx crisp us ) and buckwheat 
(Fagopynm fagopyrum), both of which are close relatives of Polygonum, but 
the larvae have never been found on these plants in the field. On the leaves 
of lotus (Nelurnbo lutca), which is the host plant of P. pewit atis , the larvae m 
several exijorinients have starved to death after merely pitting the leaf sur- 
face, and the statement of Heinrich (E. 8. R., 42, p. 801 ) that the authors have 
reared larvae to maturity on N. lutca is said to be an error. Shelter plants 
include all plants the stems of which are entered by larvae soeking winter 
quarters, of which a number, including corn, are recorded. 

“ In Tennessee there are two generations of the smart weed borer each year. 
Adults reared at Knoxville emerged fron> May 20 to October 30 with two 
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well -defined periods of maximum abundance, the first from June 20 to July 5 
and the second from August 18 to 30. Moths emerging in June at once oviposit, 
and the resulting larvae complete their growth early in August and immediately 
pupate in their larval burrows in the smartweed stems. The moths emerge 
later In the same month and give rise to the second generation of larvae, 
which reach full growth before winter and without further feeding remain 
in the food or shelter plants unchanged until they pupate in May and June 
of the following year/' 

In a reared series of larvae from eggs hatching August 10 a number of moths 
emerged October 13 and 15. The eggs have been taken many times by the 
authors in the field, but oviposit ion lias not been observed They are laid in 
small patches or often in rows, with tho individual eggs overlapping shingle 
fashion, on the underside of the leaves. The number of eggs per mass varied 
from 4 to 1(5, with an average of 9.3, in a collection of 30 egg masses and from 
7 to 14, with an average of 0. IT per mass, in a collection of 17 egg masses. The 
incubation period from Juno to July was 0 days and in late August 5 days. 

UtHin lial ching, the young larvae at once enter the stem near the tip of a 
brunch, choosing the base of a petiole for their point of attack. That they are 
somewhat gregarious at this stage is shown by (he fact that all the larvae 
hatching from one egg mass usually enter the stem at the same point, which 
may be several inches from the egg mass. Larvae of the first generation make 
no effort to leave the smartwoed stems but pupate in them as soon as fully 
fed. Those of the second generation attack the plants in the same, way and 
feed as did their progenitors until they are fully grown. This stage is reached 
about the last of August, and Thereupon many of the larvae abandon their 
host plant and seek shelter elsewhere. 

The species varies greatly in abundance from year to year. This in Ten- 
nessee, at least, appears to be due to the variation in the abundance of its 
parasites, of which the most important js tlm tachlnld {Punwria) Pptam- 
tomvia pcuitulis Ooq. Over 40 per cent of the larvae taken in the field at 
Knoxville for rearing are said to have been killed by tbm parasite. The (lies 
that have been roared by the authors have omeigod durlug two distinct periods, 
from May 30 to June 10 and from August 18 to September 32, coinciding closely 
with the normal dates for the emergence of the adults. This is thought to 
indicate that the flies attack the host larvae during their early instars. Three 
other taebinid files are said to have been ream! from J\ pomiaHs , namely, 
bkvarUsla vulgaris Fall., Jfgpoxtcn a ranabihs Log , and Phoroccrv comstocki 
Will., and three apparently distinct bymenopierous parasites, by the author*. 

Keport on investigations of the pink boll worm of cotton in Mexico, U. O. 
Lofttn, K. 13. McKjnnut, and W. K. Hanson < l . K. Dept. Apr . Bui 91 $ ( 1921 ), 
pp. d//, pis, 5, figs. 11 ). — The present report Is based upon two years’ work con- 
ducted in Ciudad Lento, Durango, Mexico, near Torrcon, the so-called Laguna 
district, by the Federal Horticultural Hoard. The report deals with the dis- 
tribution of the pink bollworm (Pectinophora gassy inelhi Saund.), its life his- 
tory, seasonal history, feeding habits of the larvae, damage caused, food plants, 
dispersal, natural control, and repression. 

Tills pest was introduced into Mexico in 1911 with seed for planting, and five 
years later was generally and uniformly distributed throughout the Laguna 
and had readied its maximum development. Infestation starts in the spring 
soow as squares are formed, by moths emerging from hibernating larvae, 
and rapidly increases until practically every boll is infested with several larvae 
by fall. Its life cycle was found to be completed in an average of 31 days In 
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the summer, but tbe larval stage of hibernating or resting larvae may be ex- 
tended for two years or more. 

44 Dispersal is mainly through the carriage by man of hibernating larvae In 
seed, but local dispersion is brought about also by flight, and carriage of adults. 
The pink bolhvorm causes approximately 25 per cent gross damage to the 
Laguna crop by feeding in the hulls and squares. This feeding results in a 
reduction in the quantity and quality of the lint produced, reduction in the 
quantity of seed, and lowering of the quantity and quality of the oil content 
of the seed. Karh cleaning of fields by burning till the old stalks and bolls, 
cleaning and fumigation of gins, oil mills, and seed warehouses, the fumiga- 
tion of all seed kept on the plantations, and the early maturity of the crop are 
recommended as means of control.” 

A list is given of 12 references to the literature cited, and a description of 
the pink boll worm, by Busck, in a paper previously noted (K S. K., 37, p. 5G4) 
is reprinted in an appendix. An account of this pest by Hunter has been noted 
(E. S. It., 39, p. 704). 

Some Lepidoptera likely to be confused with the pink bolhvorm, 0. Hein- 
ktctt (Jour, Ayr Rcwan'h fU. S ], 20 (mi), No, 11, pp, 807-836, ph. 17).— 
This is a report of studies conducted for the purpose of defining the characters 
by which the larva and pupa of I he pink bollworm (Prctinophora fTOxxypivUa 
Saund.) can be distinguished from tlio.se of other Lepidoptera attacking cotton 
or related irmivaeeous plants and from those feeding on plants other than 
malvaceous but frequently found in the neighborhood of cotton fields. 

It is pointed out that a few species, including IHnnnolomia juttavallx Wlk 
and OroHffoxnna plrbnana Zel., so closely resemble the pink bolhvorm in their 
habits and their larval stages that they can only be distinguished by a careful 
examination of their structure. The field work upon which this paper Is based 
was eon dueled throughout the area in southeastern Texas when 4 Ihe pink boll- 
worm has been found to oemir. and in (Vi moron (Vault y at the southern ex- 
tremity' of the State. In the present paper ‘js. species are considered, of which 
six, namely, Gidcchni ott ophclla, 7\'lphvm mnrinna , llorkhaHH'nia direni , 
Nolcoecra confnmplrllit, Guco'ona diuretic aw a, and Phalonia cephalanthana are 
described as new, and four, previously described, are recorded from the United 
States for the first time. 

Experiments with contact sprays for leaf miners, W. C. O’Kane and O. A. 
Weigel t A 7 car JTampxhire St a. Tali. But, 17 (l:>21), pp. 2 f p flqs. 5 ). — The experi- 
ments here reported were commenced in the laboratories at Durham, N. FT., In 
the early summer of 3017 and were continued in near-by orchards, with addi- 
tional studies at Columbus, Ohio. The work was (iirried on with tipple foliage 
infested with the apple h»uf trumpet miner, with foliage of marguerites infested 
with the marguerite fly iPhytomyza clirysanthcmi ), and with quince leaves 
infested by miners. The results of the studies have been summarized as 
follows : 

44 Preliminary laboratory experiments gave inconclusive results as to pone- 
trafcion of sprays into leaf mines in the species observed, except adjacent to 
points where there was an opening to the surface. 

“Studies of the apple leaf trumpet miner under orchard conditions gave the 
following results: Tbe exjrectation of normal position of the larva in the mine 
from iM>K> observations was for mature larvae, first generation, 10+ x>er cent 
at small end of mine. 73+ per cent at center, 18+ per cent at largo end; for 
young larvae, second generation, 53+ per cent at small end, 30+ per cent at 
center, 1CJ+ per cent at huge end. The expectation of normal dead was for 
mature larvae, first generation, G.79 per cent; for young larvae, second genera- 
tion, 7.01 per cent. The position of dead larvae from all treatment# corre- 
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sponded approximately to the position of normal larvae. Records of larvae 
from sprayed foliage, tabulated according to size of larva, showed maximum 
mortality of 41 per cent in smallest larvae, this mortality diminishing steadily 
to a minimum of IS per cent in larvae of next to largest size. No casual rela- 
tionship was discovered between position of larva in mine and mortality. The 
more mature larvae were found more frequently in the smaller end of the 
mine, and the younger larvae were found more frequently in the larger end of 
the mine. A study of progressive mortality following spraying showed an 
apparently considerable mortality at the end of 21 hours, a diminished mortality 
at the end of 48 and 72 hours, and a marked increased mortality at the end of 
7 days. None of the sprays used gave any considerable efficiency with mature 
larvae of the apple leaf trumpet miner, first generation; nieotin sprays at the 
stronger dilutions and, to a less extent, kerosene emulsion 1:8 gave net effi- 
ciency ranging from 72 to 27 per cent with the \oung larvae, second generation. 

14 Experiments with the same materials on quince leaf miner (omitting kero- 
sene emulsion) gave a mortality ranging trom 14 to 100 per cent, the heavier 
mortalities predominating. Experiments with highly concentrated insecticides 
on mines containing pupating larvae and pupae of the apple leaf trumpet miner 
gave a maximum mortality of 82 j>cr cent, but in most cases a mortality of less 
than 50 per cent Contact sprays applh'd to foliage bearing eggs of the apple 
leaf trumi>et miner gave mortalities ranging from 80 to 100 per cent in the 
case of all nieotin sprays and in the case of lime sulphur solution. Kerosene 
emulsion gave a maximum mortality of 7 I* per cent. Sprays applied for the 
first generation of the apple leaf trumpet miner gave definite residual effects 
on the eggs of the second generation, laid two to three weeks later, the mor- 
tality on foliage that had been sprayed with nieotin sprays at the less dilutions 
ranging from 70 to 00 per cent, as compared with a normal mortality of 22 
per cent. Lime sulphur and kerosene emulsion gave no appaient residual 
effects. Chemical tests intended to detect the presence of sprays eight days 
after application m somewhat rainy weather gave negative results. Further 
tests under somewhat different weather conditions gave positive reactions at 
the end of f> days, occasional reactions at the end of 8 days, and rarely at the 
end of 11 days.” 

Hessian fly prevention, II. A. Cokhard and T. H. Parkg ( Jour . Econ. Ent. t 
1£ ( 19*21), Nn . /, pp. 5,M>0) — This is a discussion of work in Ohio during the 
years 1010 and 1020, which has led to the following conclusions: 

44 A well -organ! zed extension service cooperating with the county farm bu- 
reaus can get the recommended dates for seeding into the hands of the farmers 
within 24 hours or less after they are determined from the emergence records. 
And, further, by energetic preliminary work, the extension entomologist can 
secure the ready cooperation of 99 per cent of the farmers in a seeding cam- 
paign. ... As a result of our annual surveys and correlated efforts, a 
threatened heavy brood of fly has been kept suppressed, and there will be twice 
os many bushels of wheat in Ohio in 1921 as would have been the cast' had 
we given the insect no attention.” 

The beet leaf -beetle and its control, F. IT. Chittenden { V . B . Dept . Agr .> 
Farmers’ Bui. 1193 (1921), pp. 8 , figs. 7). — This is a summary of Information on 
Monoxia pwwtu'otlis Say, the larva and, to a lesser extent, the adult of which, 
in the Rocky Mountain States, injure the foliage, especially of young sugar 
beets, and also attack table beets of all kinds and spinach, The present paper 
gives more detailed information than the earlier account (E. S. R., 15, p, G92). 

This species occurs along the Atlantic seaboard from Massachusetts to 
Florida, In California near the seacoast, and in the alkaline regions of Colo- 
rado, Utah, New Mexico, Arizona, Idaho, and Montana, as well as in portions 
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of Kansas and Texas. The maritime forms occurring along the Atlantic and 
Pacific coasts do not cause injury and may be distinct geographical races. The 
adults feed on sugar beets, garden or table beets, mangel-wurzel, Swiss chard, 
spinach, lamb’s-quarters, seablite, Russian thistle, saltwort, saltbush, sea-purs- 
lane, and pigweed. Tlie larvae feed on sea-blite, lanib’s-qiiarters, Russian 
thistle, and sugar beets only. The adults cut large, irregular holes through the 
leaves of the sugar heel, and the larvae do similar injury, eating pits in the 
leaves, frequently without cutting through. They also act as carriers of the 
spores of beet leaf-spot. 

In the Arkansas Valley in Colorado there are two generations and a partial 
third each year. The beetles pass the winter on the surface of the ground in 
alkali areas under tufts of grass, etc They issue from winter quarters in 
March and April ami deposit their eggs. The first generation of beetles from 
these eggs, in Colorado, appears late in May or early in dune, and the second 
generation becomes mature during {lie latter part of July. The eggs hatch in 
from 8 to 18 da, vs, the larva 1 feeding from 3 to 4 weeks. When mature, the 
larvae burrow into the soil to a distance of 0.5 to 2 in. and form cells in which, 
in 8 or 0 dajs, they transform to pupae and then to adults. 

Control measures consist in burning the grass, weeds, etc., in which they 
hibernate, and their control is fur! bored by use ot trap heaps of weeds, etc., 
which are later burned. Tn tests made with arsenicals and other insecticides 
neither dusting nor spraying has proved entirely effective. 

The Mexican bean beetle, a new pest in Alabama, W. hi TItndh ( Alabama 
Col. $1a. Uul . 2/6 {1921), pp. 11-18, pin. 4, fit 7. i).— -This is a popular summary of 
information on Epihuhna corrupta Mills., which is thought to have been intro- 
duced into Alabama in carload shipments of alfalfa hay, and by November, 
1920, had spread into all or parrs of 13 counties centering around Birmingham, 
Ala., the known infestation at that date covering at least 4,500 square miles. 
Earlier accounts, by the author, of Us occurrence in Alabama have been noted 
(TO. S. It., 45, p. 55). 

In Alabama it attacks all varieties of table beans, including all of the kidney 
beans, whether of the common snap or shell varieties, corn field beans, Califor- 
nia black-eyed peas and all other cowpeas, and soy beans. In the experience 
of Alabama bean growers the destruction of kidney bean crops (snap and shell 
beans) has commonly been complete after about the first of July, while only n 
part of the early spring crop has been secured and the late planting of beans 
has proved useless. Tama beans are usually less completely destroyed, and. 
a partial crop may be secured. Pole and “ cornfield ” beans have hmi com- 
pletely destroyed as a rule. It is thought the loss in the table bean crops may 
exceed 70 per cent. Crops of cowpeas and soy beans, while usually less severely 
injured thus far, have in some cases been riddled about ns completely as Hie 
table beans, the reduction in the yield of cowpen hay having b^n as high as 
one-third of its normal weight and the loss in feeding value an even greater 
proportion. The winter is passed only in the adult stage, most of the beetles 
continuing to feed until frost has killed the foliage. 

Quarantine measures have been applied to the known infested area and to 
an adjoining safety zone approximating 25 miles in width. No really effective 
and satisfactory measures of control are yet known. It is thought that the 
most effective methods of checking the bean beetle consist in the prevention of 
late fall breeding and the removal of favorable winter shelter. Control by 
application of arsenical poison to the foliage is not satisfactory (1) since the 
insects are mainly repelled instead of killed, <2) because of the difficulty of 
applying any insecticide so as to coat the undersurface of each leaf and reach 
their feeding places, (3) because of the rapid growth of the young bean plants 
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before the injury becomes great, thus quickly providing fresh unpoisoned food 
areas, and (4) bean foliage is extremely tender and liable to burning by a 
treatment that might kill the insect. 

Studies of this pest by Merrill, In New Mexico (E. S. R., 37, 405), and a 
bulletin by Chittenden and Marsh (E. S. R., 43, p. 455) ha\e been noted 

A glriller on artichoke and other little-known insect pests, W. J. Baerg 
(Jour. Mean. Ent.. V t (1921), No. 1 , pp. 99, 100).— The cerambycid Mccas in - 
ornuta Say is said to girdle the main stem of the artichoke, in Arkansas, about 
0 in. from the top at the time of oviposit ion. Caterpillars of llaploa colona 
reixirm Stretch are said to have appeared on strawberries early in April 
in the neighborhood of Johnsons, Ark., about 10 per cent of the foliage being 
destroyed. Eleodcs truvstata Say is said to have damaged strawberry plants 
in new' beds. 

[Papers on apiculture] {Jour. Eron. Ent 14 (1921), No. 1 , pp. 101-137 ). — 
The papers here presented, which were given at the meeting oi the section on 
apiculture of the American Association of Economic Entomologists held at 
Chicago in 1920, are as follows: The Value of Good Queens, by E. R Ruddock 
(pp. 101-405) ; the Problem of Controlled Fertilization of Queen Bees, by 
L. V. France (pp 103-330) ; Further Notes on the Value of Winter Protection 
for Bees, by J. 11. Merrill (pp. 110-114); Some Beekeeping Problems* tor Ex- 
periment Stations, b> F. C, Pellott (PP* 113-110); Stopping the Distribution 
of American Foul Brood at its Source, by S. B. Fracker (pp. 137~R.11) ; Legisla- 
tion for Control of Foul brood, by M C. Tanquary (pp. 121-3271 , and Mixed 
Infection in the Brood Diseases of Bees. b> A. R. Sturtcvunt (pl». 127-134). 

Leconte’s saw fly, an enemy of young pines, W. Mimnariox (Jour. Ayr. 
Hi watch [LI. S ], JO (1921), No. 10. pp 7 41-130, pin. ,7, fly#. 3 ). — This paper 
summarizes the status of knowledge of the life and seasonal history of 
Ncodipriov lecoutn (Fitcli), a saw tly originally described from specimens col- 
lected in New York, winch occurs from southern New England south to Vir- 
ginia and West Virginia and west to Michigan and northern Wisconsin, and 
bus been collected in North Carolina and in southern Mississippi and Louisiana. 

The first part of the pajier consist* of detailed descriptions of the life stages. 
The time between tin* deposition of the tirst egg and the emergence oi the 
last adult is said to be approximate^ either 12 or 34 months, that is, 32 
months when the eggs are laid in the late summer or early fall and 34 months 
when they are laid in the later spring or early summer From the cocoons 
of a single colony there are two periods of adult emergence, tin* tirst of which 
is termed “ brood A” and tin* secoud ** brood B.*’ When the colony period begins 
in late spring or early summer, brood A emerges in the late summer and early 
fall of the same jeur and brood B emerges m the late summer and early fall 
of the following >eur, making the length of the colony period 34 months. 
When the colony period begins In the late summer, brood A emerges in the 
spring and early summer of the following year and brood B emerges in the 
late summer and early fall of the following year, making the length of the 
colony period 12 months. 

The eggs, which are laid in a row* of slits along one of the serrated edges of 
the leaf, vary in number from 25 to 218. As a result of there being two periods 
of adult emergence there are two periods of oviposition and incubation during 
the year, coincident with those of issuance, the first occurring in the late spring 
and early summer, particularly May and June, and the second in the late 
summer and early fall (late July, August, and early September). The period of 
Incubation as determined by the time elapsing between the laying of the first 
egg and the hatching of the first larva varies from 18 to 21 days, with an 
average from six experiments of 18 days. 
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The length of the larval feeding period from hatching out to the appearance 
of the first prepupa varies from 25 to 81 days, with an average of 28 days. 
The approximate length of the first stage is 6 days, of the second, third, and 
fourth 5 days each, and of the fifth and sixth 4 days each. The larvae of the 
first three stages eat only the epidermis and the immediately adjoining tissue 
of the needles, hut beginning with the fourth stage and contnuing through the 
sixth, they eat the whole of the needle and occasionally portions of the tender 
bark of the young twigs. Following the larval feeding period comes the 
prepupal instar, a larval, nonfeeding, cocoon -spinning, quiescent stage. The 
length of the cocoon tieriod, passed several inches beneath the surface of the 
ground, from its spinning to the issuance of the adult, varies with the character 
of the colony, the period between the first cocoon and the first adult from eggs 
laid in May or June ranging from 13 to 23 days in brood A and from 364 to 
879 days in brood R 

This sawfly is said to appear and disappear periodically, being abundant for 
several years, then for a few years becoming rare. The jack pine (Pirns 
hankmma) , the red pine (P. resinous), and the scrub pine (J\ rnrginiana) are 
the primary or preferred hosts of the species, and ten sp<**ies of Pinus and the 
American larch are mentioned as secondary or inissible hosts. 

No parasites have been reared from the egg or uncocooned larva?, but four 
hymeiiopterous species, namely, Ex enter us digrioni Roh., Lagorotis dijnioni 
Roh., L. Hrgininna Roh., and Pcrilampvs hyalin us Say, and four dipterous 
species, namely, Ph or over a eUiripennis Macq , Adomonita dernylus Wlk., Neo- 
pales maera V. d. Wp., and fcpat him ei tents s pi nig era Town. A bacterial wilt 
disease of the larva was observed in Wisconsin in 1912. None of these para- 
sites, nor the wilt disease, has been observed to be sufficiently abundant or 
effective to account for the jHTiodical disappearance of the species. 

“The species (Joes considerable damage to both natural reproduction and 
nursery stock by defoliating the trees. Complete or nearly complete defolia- 
tion before late summer usually kills that part defoliated, and since this inst^ct 
shows a very decided preference for young trees, and the larvae often are 
numerous enough to strip the tree entirely of leaves, many young pines are 
killed by this work alone. Trees not completely denuded often die because in 
their weakened condition they are attacked by secondary insect enemies. When 
there is incomplete defoliation and the tree recovers, it is often stunted or mis- 
shapen and is of little commercial or ornamental value.” In nurseries and in 
parks, in case of heavy infestation, control can best In* obtained by application 
of arsenate of lead at the rate of 2 lbs. of powder to 50 gal. of water. When 
less than 3/8 in long, the larvae are said to be fairly well controlled by the use 
of nicotin sulphate. 

A revision of the genus Fasciola, with particular reference to F. gigan- 
tic# (Cobb.) and F. nyanzi (X^eip.), II. G. Jackson ( Parasitology , IS (1921), 
No. 1 , pp. 48-^56, pi 1 , figs . //). — Descriptions and a key for the separation of the 
species of Fasciola are given. 

On the life history of Ascaris lumbricoides L,, V, F. II. Stkwabt (Parasi- 
tology, IS (1921), No. 1, pp . 87-47, figs. 8). — ' This is in continuation of papers pre- 
viously noted <E. S. R., 42, p. 383). 

After presenting a summary of the literature on the subject published during 
1019 and 1920, experiments conducted by the author during 1920 are briefly 
reported upon. The anatomy of the larva of A. suilla Duj. found on the nine- 
teenth day after hatching in the intestine of the pig and the development of 
certain organs in A. suilla from the embryo at hatching to the larva are de- 
scribed. The route taken by the larvae of A. sudlla In their migration through 
the tissues of the host, the mechanism of protection of the body against the 
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invasion of Ascaris larvae, and the extent of natural Ascaris infestation of 
pigs in England and treatment suggested with a view to the eradication of the 
disease are dealt with. 

An hereditary Rickettsia-like parasite of the bedbug (Cimcx lectu- 
larius) , J. A. AitK\vi;ionT, E E. Atkin, and A, Bacov ( I’anmitologij, IS (1921), 
No. 1. 27-30, pi. 1, fig. D.—ftulwttsia Icctuluna , a parasite of C. lectularius. is 
described as new. 

FOODS— HUMAN NUTRITION. 

Nutrition laboratory, F. (1. Bhvkdict (('arncpti Inst. Mash. Yearbook , 19 
(1920), pp 207 -270 ) .— This is the customary annual report of the nutrition 
laboratory of the Carnegie Institution (K S R, 43, p 266). The additions to 
the equipment during the .sear include a static control recorder for testing 
the stability of a subject's coordination mechanism when standing with 
eyes closed. Tin* apparatus employs tour movenmnt adders, each of which 
accumulates the amount of sway in one particular direction. A graphic record 
is also pro\ided to serve as a ohe'k upon the quantitative data 

Drief reports aie given of investigations in progress and abstracts of publi- 
cations issued during the year. 

The chemical composition of Texas honey and pecans, <4 S. Fn\ra (Texas 
Stu. But. 272 (192 1 1, pp 3-9) -Analvs<‘s bv the Official method are reported of 
IS Texas hone.vs from various; plants and It varieties of pecans. The average 
composition of the imneys was a* follows: l'roiein R36, redwing sugars 75.71, 
sucrose 1.17, nonsngars Toll, water tS;M. and ash 0 23 per cent and direct 
rotation-- 15.8. These averages are simile; to the averages for American honey 
report e<l by Browne ( E S. R , 10. p J05X) 

The average eompn^ition of tin* pet an meats was as follows: Protein 10.66, 
fat 72.44, erode fiber 2 31, nitrogen free extract 0.S2, water 3.2. and ash 1.57 
per rent. Analyses are also reported for lour sample* of pecan bulls. These 
are considered, however, to have no tood vnlm 

Relation of processing to the acidity of canned foods, \V. P, Rtcktovv and 
l\ H. < jA'i i { <’akt (\ntl. (Uiunrrs .1,s.w Bui J 7 L (19.21). pp J6\ figs. 10). — In this 
bulletin, which continues the series ol studies dialling with the processing of 
canned foods (E. S. R., 44, p. 461), tin* re«n Us are presented of a systematic 
analysis of the acidity of a large number of canned foods in terms of H-iun 
concentration as determined by the lijdmeron electrode method. The data are 
presented in tables including the description and source of the product, pH 
values, size of can, and time and temperature of processing. 

The range of pH values of representative canned fruits extends from 
pH— 2.1) for plums to pH 7 for lye limnim. Most fruits full within the range 
of pH-- 3 to pi l— 4 and most vegetables between pH" 5 and pH — 6. Between 
pH— 4 and 5 are found tomatoes, pimentos, and okra, between 0 and 7 pea# and 
corn, and also salmon, shrimps, and tuna, the only fish products reported. 

A comparison of the pH values and temperature of processing shows that, in 
general, the greater the TI -ion concentration the lower the process necessary 
for sterilization. Among the factors causing exceptions to this rule are varia- 
tions in heat penetration of different products and variations in preparation 
of the material, affording a greater or less opportunity for increase of bacteria. 

To determine the changes in H-ion concentration during the period of process- 
ing, a number of typical products were given the usual preliminary treatment 
and processed in No. 2 cans for varying periods of time, thus enabling a com- 
parison of pH values of the same kind of material at regular intervals. Fac- 
tors influencing pH values during processing, as brought out in the results 
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reported, are the heat of processing, which tends to increase the acidity of 
foods, particularly in the early stages of the process ; the addition of water, 
sirup, or brine, tending to decrease the acidity; and diffusion, tending to in- 
crease the acidity in the case ot foods canned alone or with the addition of 
water, sirup, or brine, and to decrease 1 lie acidity in cases of the addition of 
acid liquor as tomato sauce. The pll changes during the processing of :t num- 
ber of products are given to illustrate the influence of the above factors. 

A brief explanation ot pi I values and II-ion concentration is a ponded. 

Croat in in and Croatia in the blood, (\ (\ Wang and M. L. I>entjjci: (Jour. 
Biol. Chew., $5 {1920), Xo. /, pp 287-2 $•>).- Determinations by the method of 
Folin and Wu (E. S. H.. 41, p. Id) ot the ereatinin and creatin content of the 
blood of 24 normal women in intramensirual and menstrual periods are re- 
ported, with the following general results: 

No regular variation 1 or ereatinin or creatin was found during menstrua- 
tion. The range for ereatinin was from 0.P6 to 1.05 mg. per 100 cc. with an 
average value of 1 8 mg., which falls within the range of the figure's obtained 
by previous investigators, chieiiy on men subjects, and thus fails to substanti- 
ate the theory that blood ereatinin is lower in women than in men. No rela- 
tion was observed between the age ot the subject and the amount of ereatinin 
eliminated. The range lor creatin was from 2.28 to 4.05 mg. per 100 cc, the 
results being slightly lower than those rejiorted by other observers. 

A study was also made of the influence of sugar on blood ereatinin and 
creatin. The figures for ereatinin were, with one exception, higher on the high 
than on the low sugar diet. The creatin readings wore not so noticeably 
affected. 

The food requirements of children.- -1, Total calorie requirements, 

L. E. Holt and H. L. Falls iAmer. Jour. IHkvqhch Children , 21 ( 11)21 ) , No. 1, 
pp. 1-28, ftp#. 12). — This is the first of a series of papers on the general subject 
of the food requirements of the child during the whole period of growth, the 
discussion in this paper being limited to the different factors which must he 
considered in the estimation of the total calories. The observations of various 
authors are reviewed and discussed, and original observations are reported on 
over 100 normal children of both sexes from I to 10 years of age. 

The comiument parts of the total caloric requirements of children are consid- 
ered to be the requirements for basal metabolism, growth, muscular activity, 
and the food values lost in the excreta. For the basal requirement the authors 
accept the values given by Benedict (E. S. ft., 48, p. 106) us representing the 
irreducible mini mum. The food value normally lost in the excreta, as esti- 
mated from the observations of various workers, is calculated as 10 per cent of 
the total calories tor all except nursing infants who utilize a much higher per- 
centage of the total food intake. 

The requirements for growth have been estimated by multiplying 80 f the 
number of calories estimated by Uutmer as needed dally to increase the weight 
of the body 1 kg., in one year) by the average increase in kilograms per annum. 
On this basis it is shown that the requirements for growth are greatest during 
the first years of life and during adolescence and are nearly uniform from the 
fourth to the tenth or eleventh year. The average of the requirements for basal 
metabolism, growth, and loss in excreta is shown to be nearly uniform for chil- 
dren of the same weight living under similar conditions, while the requirement 
for activity varies widely. It is the opinion of the authors that in many esti- 
mates of total caloric requirements for children this factor has not been taken 
into account sufficiently. It is also emphasized that underweight children re- 
quire more calories per kilogram and overfreight fewer calories than those of 
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average weight. The tentative schedule of average caloric requirement is given 
as follows: 

“The average caloric requirement of children according to our observations 
is about 100 calories per kilogram at an age of 1 year (about 9.5 kg.). For 
boys it falls to about SO calorics at 6 years (about 20 kg.) and remains prac- 
tically constant at this value up to the age of 15 years, the increasing require- 
ments for activity being met by the reduction in basal requirements per kilo- 
giam. After a weight of 50 kg. (about 15 years) is reached the calories per 
kilogram can rapidly la* reduced to adult standards, about 48 calories per kilo- 
gram. The requirement for girls falls to 70 calories per kilogram at 6 years 
(about 20 kg.), continues at this value until the tenth year. During the tenth 
year it rises because the basal requirement is nearly constant while then' is an 
increase in needs for growth and activity. The requirement remains at 80 
calories per kilogram until giowth is complete, then fails rapidly to adult stand- 
ards, about 44, cnlones per kilogram.” 

In comparing thD schedule with those proposed by others, the authors call 
attention t«> the lad that they have allowed a much higher value for calories 
pm kilogram dining adolescence than have others. 'Phis Is thought to be abso- 
lutely ewntiul beuuise of the increased growth needs and the large require- 
ment f**r museuliii activity at tins period. 

The question of tin* practical significance of the nutritive value concep- 
tion with remarks on the minimum fat requirements of infants, F von 
(btouu (/tiorln.M Zt*vh) , 87 (1919). Vo 6. pj> 311-339).— The author describes 
two case** from Von Pinjuet's infant clinic m Vienna of infants who were 
apparently satisfactorily nourished during the first six months of life on a 
diet of highly centritugated milk supplemented with cane sugar to give the 
proper caloric value Although both of those children showed signs of inter-, 
rupted growth during this period and sobered trom the prevailing epidemic 
of grippe, the general condition and wdght at the end of the period was such 
us to lead the author (o the conclusion that the theoretical lal minimum of 
the human infant as shown by those two experiment" is so small as to he 
practically negligible. Fie tlius takes exception to the conclusions of Aron 
previously noted (K S. R, 41, p. 2<>r) that a minimum of fat is essential to 
proper nutrition. The question of vitamins is apparently neglected in this 
study, ami the emphasis is laid solely on a minimum <>i protein supplemented 
by suifieient energy value to be obtained either from eai bohydrate or fat, inter- 
changeable according to their isody mimic value. It is, however, suggested 
that the isodynamic principle can 1 h* applied with greater safety if eqmcalonc 
amounts of actual foods are considered rather than equieaioric \ nines of purified 
loot! constituents. 

The nutritive value and significance of food fats, II. Aron (Biochem. 
Zt#chr, f 103 ( 1920), Xo. pp. 173-177) - -In this reply to the foregoing paper 
the author points out that the two cases mentioned by Von Order showed signs 
of lowered nutritive condition early in the experiment, and states that while 
infants can develop for a short time on a fat-free diet, failure to continue 
to grow and a lowered resistance to Infectious diseases ultimately result. He 
further emphasizes that all fats are not interchangeable in their special or 
biological food value, citing in illustration that butter can not be replaced by 
vegetable fats or egg-yolk fat by lard and that liver oil is particularly good 
for children* 

Grippe and whooping cough, Niemann (Berlin. Klin . Wchnschr., 56 (1919). 
Xo . 33, pp. 777-77.9).— In discussing an epidemic of grippe and whooping cough 
among about 50 children In Berlin, attention Is called to the course of the 
disease among infants fed in different ways. Eleven of these infants were 
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being fed on a fat-rich food including breast milk, protein milk, and a butter- 
flour preparation, while an equal number were fed on skim milk enriched by 
sugar. The fact that there were 9 fatalities in the second group and only 3 
in the first is thought to indicate that children fed on a diet containing con- 
siderable fat have a higher resistance to infection than those on a carbohydrate- 
rich diet. 

Growth on diets poor in true fats, T. B. Osborne and L. B. Mendel (Jour. 
Biol Chem £5 (1920), No. 1 , pp. US-152, fig. 1 ). — The authors point out that 
the controversy regarding the necessity lor fats m the diet as noted in the above 
papers fails to emphasize adequately the distinction in the significance of fats 
as sources of energy and as carriers of vitamins and of lipoids whose real sig- 
nificance is still unknown. In regard to the report of Von Order in particular it 
is pointed out that centrifugated milk is not entirely free from either fat or fat- 
soluble vitamin; that it is not certain w h«‘t her or not young animals Ime a 
store of this factor which onh gradually becomes cxhuustwl; and that the pe 
riod of observation of the infants on the fat-free diet was too brief to he of real 
value. 

To throw more light on the question of the dispensability of fat in the diet, 
new feeding experiments with rats have been conducted witli diets consisting of 
meat residue 23 per cent (yielding 1.6 i>er cent ether extract), starch 72, and 
salt mixture 5 {>er cent. The necessary vitamius wen* given in tablets contain- 
ing 0.4 gm. of brewery yeast, 0.2 gin. of dried alfalfa, and 0.2 gin of cam* sugar. 
These were fed apart from the rest of the food, which was given ad libitum. 
In two cases the amount of alfalfa was increased to 0 4 and I gnu, respectively, 
after a short time. The three animals grew on this ration with vigor. 

Another experiment was conducted on three more rats with a diet dlflerJng 
from the first only in that the meat residue was extracted five tunes with ether 
Containing a little alcohol. On this diet, furnishing at the most a daily intake 
of 0.078 gm. of other extract during a period when the weekly food intake was 
as high as 174 gin., the rats quadrupled their weight in usual time and appeared 
as well nourished as control rats on a diet containing liberal jKirtions of fat. 
The authors conclude that “if true fats are (^sentml for nutrition during 
growth, the minimum necessary must be exceedingly small.” 

Iiecent advances in science in their relation to practical medicine and 
the nutritional requirements of the body, F. G. Hopkins (Lamcl [ London), 
1921 , J, No. 1 , pp. 1-1 ). — In this Huxley lecture before the Medical School of the 
University of London, the author discusses the standards of nutrition from the 
opposing viewpoints of the law of isodynainio equivalence and the hnv of the 
minimum. 

The law of isodynamic equivalence, so named by Rubner, was treated on the 
theoretical side by a discussion of Rubneris teaching that any one foodstuff can 
replace any other so long as the replacement makes no change in the supply of 
energy, and on the practical side by a brief account of Von Pirquet’s new system, 
which is also based primarily upon calorimetry. In contrast with these claims 
the newer conceptions of food requirements are briefly discussed, including the 
limits of interchangeability of fat and carbohydrate as recently discussed by 
Krogh and Lindhard (E. S. R., 44, p. 463), the differing nutritive values of 
various proteins, and finally the vitamin requirements. It is shown that the 
law of isodynomic equivalence fails in the light of these newer conceptions, and 
that a much more significant principle In nutritional phenomena is the law of 
the minimum, the working of which is outlined as follows ; 

“What we have actually to recognize is that each of several factors may 
become that which limits efficiency, and that no one of these is in any strict 
sense more important than any other. Normal nutrition calks for a certain 
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minimum of each one and every one. If a diet is harmoniously balanced in a 
chemical sense, then indeed energy doe.s become the sole limiting factor. Nu- 
trition then falls, of course, only when too little of the diet is eaten to yield 
the essential minimum of energy'. But the supply of fat may become the limit- 
ing factor, and no 1ms that of carbohydrate Or, again, when the supply of 
energy consumed Is ample, with fat and carbohydrate* duly adju steel, the cir- 
cumstance that a single essential amino acid in one case, or a vitamin in 
another, is present in amount below the necessary minimum converts each of 
these in turn into the factor which limits utilization Small as the necessary 
minimum in either case may be, unless it is reached the proper use of the rest 
of the diet is reduced to a degree which is proportional to the deficiency. If the 
deficiency Ik* complete normal utilization is altogether impossible.” 

In discussing the relations of vitamin and protein deficiency to disease, brief 
reference is made to scur\y as illustrating the former ami pellagra as in part 
due to the latter deficiency. The author emphasizes, however, that “if the ap- 
plication of all these considerations to practical medicine bore only upon the 
production of actual disease they would have far less importance than, in my 
belief, is actually attached to them. A deficiency which when extreme produces 
actual disease will, almost certainly, when less extreme involve some failure 
in health.” 

Vitamin studies. — VI, The influence of diet of the cow upon the nutritive 
and antiscorbutic properties of cow’s milk, It. A. I>i t tcluvB, (\ H. Eckllh, 
(). 1>. lump,, S. \V. Mlad. and O. G. Schamfr {Jour. Biol. Chcm ., ^5 { 1920 ), 
No. l t pp. 119-132, fuju. 5).--Jn continuation of the vitamin studies from the 
Minnesota Kxi*Tiinent Station (E. S. It, Ti, p. GG 1 ) , an extensive investigation 
is reported of the influence of fresh and dry feed or summer and winter feed 
on the antiscorbutic value of cow’s milk. It is pointed out that the experiments 
conducted in this study differed from a similar study reported from the Wis- 
consin Station by Ilart ot al (K S. K., 4”, p. Tfifil in that the milk was derived 
from the same cows throughout the exj^riment, while in the Wisconsin study 
the comparison was made on milk from two ditlereiU herds. 

In the present study two cows, a Jersey and a Holstein, were placed in the 
middle of January upon a vitamin poor tation of equal parts of middlings, 
gluten feed, ground oats, and ground hurley, adjusted to satisfy the require- 
ments of the animals and supplemented by a roughage of equal parts of chopped 
timothy hay and out straw Mixed milk from the two cows was fed in varying 
quantities to several groups of guinea pigs, new groups being added from time 
to time. On June 1 the cows were put to pasture, the winter ration bein£ con- 
tinued, but in much smaller amounts, and the feeding experiment with the 
guinea pigs continued during the summer. 

The data obtained showed conclusively that the antiscorbutic value of cow's 
milk is dependent upon the antiscorbutic value of the ration ingested by the 
cow. Greater protection against scurvy was obtained with 20 i*c. of summer 
milk than with 00 ee. of winter milk. Milk obtained two weeks after the cows 
had been placed upon the vitamin-poor ration was much richer in antiscorbutic 
vitamin than that obtained a month later, indicating a slight storage of vitamin 
in the cow. Response to the vitamin-rich ration was very rapid, being notice- 
able within two weeks after the cows were put to pasture. 

It is stated that similar studies are in progress with regard to vitamin A and 
vitamin B, 

Relation of fodder to the antiscorbutic potency and salt content of milk, 

A. F. Hess, L, J. Unuer, and G. 0. Suppi.ee ( Jour . Biol. Chem „ 45 ( 1920 ) , A 7 o. I, 
pp. 229-235, fiys. £).— The authors have studied the relation of feed to the anti- 
scorbutic value of milk by a method differing from that of Hurt et al. (E. 
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S. it., 43, i). 730) mainly in a delimitation of the duration of the feeding period* 
and in the inclusion of a chemical examination of the milk. 

Five grade Holstein cows which had been freshened about 2 months previously 
were stall-fed through the winter on a normal winter ration of silage, hay, 
and concentrates. On April 30, 1920, they were put on a daily ration of 25 
lbs. of a concentrate mixture consisting of 1 part of bean meal, 2 parts of oil 
meal, 2 parts of hominy, 2 parts of gluten meal, and 2 parts oi bran, and also 
received 8 lbs. of kiln-dried land pulp, 4 qts. of molasses, and 12 lbs. of 
straw. After 3 weeks on this ration, during which time there was a considerable 
decrease in milk flow, a mixed sample of milk from the 5 cows was obtained 
and evaporated by means of the Just roller process at a temperature of 230° F. 
for a few seconds. The cows were them placed on pasture for 3 weeks, during 
which time, except for the first 2 or 3 days, in which some concentrates were 
given, they received onh flesh grass. At the end of 3 weeks another mixed 
sample of the milk was taken and dried as before. This procedure made it 
possible to te>t both varieties of milk at the same time and to use identical 
products for as long a period as necessary. 

Guinea pigs were led oats and bran ad. libitum plus 80 cc. of the dried milk 
diluted with water to its original content All of the f» guinea pigs fed with 
dry-fodder milk developed scurvy within 21 days and died within 50 days, 
while the 3 animals ted on the pasiure milk were all alive after 120 days, 
2 showing mild signs of scurvy. 

These experiments are thought to show not only the marked difference in 
antiscorbutic values of the two kinds of milk but also that 11a 4 antiscorbutic 
vitamin is rapidly secreted into the milk by the lacteal glands and not stored 
in the body. 

Chemical analysis of the milk, using the liquid milk in every determination 
except that of lecithin in which the dried milk was used, showed similarity 
in results except in the percentages of calcium, phosphorus, and citric acid, 
which were all higher m the picture milk, and of sulphur, which was some- 
what lower in the pasture milk, although the protein was a trifle higher. 

“ The percentages »>f calcium and of phosphorus in the antiscorbutic-free milk 
are below the normal; those of the pasture milk are within normal limits. 
The question of a ensoul relationship naturally suggested itself between the 
luck of antiscorbutic vitamin and the decreased excretion of those salts into 
the milk. A conclusive answer to tins question must postponed, however, 
until further data are available. The increase In citric acid may be explained 
In part by the greater amount of citrates contained in the green fodder, but 
gains added interest in view of the close association between citric add and 
many of the most potent antiscorbutic foodstuffs. In view of the marked 
variation of this constituent in the two varieties of milk, normal figures which 
have been established without regard to the fodder of the cows must be 
regarded as incomplete In fact, a lesson to be derived from this chemical 
examination of antiscorbutic-free arid of pasture milk is the danger of setting 
up rigid standards for milk constituents and the necessity of prefacing such 
results with full data as to the diet of the la eta ting animal.” 

Production of polyneuritis in pigeons by the use of a synthetic ration, 
H. Simonnet (Compt. Rmd, Soc. Biol. [Farit] , 35 (1920) , No. 85, pp. 1508-* 
t510 ). — Attention is called to the deficiency in one or more factors of the basal 
diets commonly used in the study of avian polyneuritis. The ration used by the 
author has the following composition : Meat residue prepared by double extrac- 
tion with boiling alcohol and ether 11 gm., Osborne and Mendel's salt mixture 
4, pulverized agar 5, peanut oil heated for 3 hours at 130° 0. 5, cellulose 5, 
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batter melted, decanted, and filtered at a temperature below 40° 10, and potato 
starch (X) gm. These ingredients are intimately mixed with 80 per cent of their 
weight of water and made into pellets, which are introduced into the crops 
of the experimental pigeons in two daily dostsi in amounts equal to one-fifth 
the weight of the bird. The pigeons are kept in very large cages to allow 
considerable freedom. 

On the above diet the pigeons are said to maintain their weight but to de- 
velop a spasmodic form of avian polyneuritis unaccompanied by paralytic and 
atrophic symptoms, in the development of which inanition and multiple defi- 
ciencies are considered to play the important rdle. The disease appears gener- 
ally in about 30 days, and is usually fatal in about 4 days if no treatment is 
given. The administration of dry or autolyzed yeast brings about prompt 
recovery. P»y supplementing the deficient ration by the administration of 0.5 
gm. of dried yeast daily, tin* pigeons can be maintained iu excellent health for 
more than 7 months. 

Further experiments for preservation of lemon juice, l\ \V. Bassett- 
Smith (Lancet [London'], 1920. ]l. No. 20, pp. 997, 90S. ftp. 1 ). — Lemon juice con- 
centrated as previously described (K S. K , 41, p 3dt ) lms been shown to k«*ep 
indefinitely without molding or fermenting. Boding the lemon juice for 5 
minutes before concentrating was tourni not to dimmish appieelably its anti- 
scorbutic content, but heating it at 58'’ <\ for 43 minutes diminished it to a 
marked degree as shown by feeding experiments with guinea pigs. In connec- 
tion with these experiments tin* author notes that the addition of 1 e< . of fresh 
blood to a basal scorbutic diet did not prevent the onset of scurvy. 

Botulism, R. V Lkkson iAmcr. Jour. Cut). lhalth , 10 (1920), So, 11 , pp 
805-8 *71) - -This is a general discussion of tin* subject, with particular reference 
to tin* relationship of lUicillun bofuimus to the preservation of foods wiiether 
at home or commercially. It is emphasised that boiling canned foods will 
always render them safe with respect to bofuiimis toxin, hut that (‘tinned foods 
that siiow f any signs of .spoilage should he destroyed 

Botulism (Mai S<1 , A hs. and Rev, 8 {1921), Ao. 5, pp. \ll~hVi ). — A review 
of recent literal me, most of which has been noted from the original sources. 

Absorption mid elimination of manganese ingested as oxids mid sili- 
cates, <\ K. fti im \n and A. 8. Minoi {Join Mol. Chan , J { 5 (1920). No. 1 , pp. 
MS- Hit).- To determine the possibility of manganese poisoning among workers 
with manganese ores, a study m vitro was made of the solubility of manganese 
compounds in gastric Juice and in vho of the effect of ingested manganese ores 
on Die manganese content of the blood and the manner of as elimination. The 
effect on the blood and tissues of dogs of prolonged feeding of large amounts of 
manganese ores was also determined 

Although ores containing manganese as oxids and silicates were soluble In 
gastric juice and the manganese was absorbed in the blood stream, a rapid 
return to normal manganese content was almost universally Die case. Pro- 
longed feeding of large amounts of manganese to dogs failed to cause any 
pathological symptoms. “Manganese ores are thus \ery nontoxic and in order 
to produce symptoms of poisoning must be ingested by individuals who are 
peculiarly susceptible. Clinical experience has demonstrated tlmt such persons 
are extremely rare.” 

ANIMAL PRODUCTION. 

Report of the committee on genetic form and nomenclature, C, 0. Lmnic 
et a l. (Amer, Nal 55 (1921), No. CS7, pp. 175-178 ). — This report to the Ameri- 
can Society of Naturalists deals mostly with the method of designating genes. 
It is suggested that subscripts be used to distinguish between different series of 
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allelomorphs where the literal symbols are the same, and that superscripts 
designate allelomorphs when there are more than two in a series. 

Genetics of the “ chinchilla ” rabbit, W. K. Castle {Soimco, n . *er. f 58 
{mi), No. 1878, pp. 887, 888 ). —The author reports breeding experiments with 
rabbits having the so-called chinchilla coat, that is a pearl-gray color similar 
to the color of the wild rabbit but with the yellow ticking replaced by white 
and the black portions toned down to a slaty blue. Chinchilla is the fourth 
member of the albino series of allelomorphs and is recessive to normal pig- 
mentation and dominant to Himalayan and ordinary albinism. It Is sug- 
gested that large chinchilla pelts, for which there is a demand In the fur trade, 
could be secured by mating pure chinchillas to white Flemish. The meat char- 
acters and the quality of the pelt could be further improved without loss of the 
chinchilla color by continued crossing back to the white Flemish. 

The formation of the secondary sexual characters by the gonads, A, 
Liphoitutz (Arch. Entuicll. Meeh Organ , 4} {1018), Vo. 2, pp. 39&-410). — 
This is a review 7 of a large number of published castration and gonad-trans- 
plantation experiments. A sharp distinction is made between characters in- 
fluenced by the gonads and those due to the “asexual embryonic form.” The 
latter group includes the feathering and spurs of cocks and perhaps the combs 
and watt el s of hens, but no clear cases among mammals arc cited. 

The influence of ovarian hormones on the growth of the pelvis, I. U. 
Platt (lloppc-Seylet's Ztschr. Physiol Cliem. Ill ( 1020), Vo. /, pp. 86-}2 ). — 
Five young rabbits, 2 young eats, and 1 young guinea pig received subcutaneous 
injections of the ether extract of the uvarj of the cow for 2 or 3 weeks and 
then after a period of observation were killed. Litter mates furnished the con- 
trols. 

It was found that the pelves of the injected animals tended to approach the 
adult form, particularly when the ovary furnishing the extract contained 
a corpus luteum The chance was shown b.\ a widening of the angle of the 
pubes and variations in the mutual ratios of the three diameters measured. 

On the composition and digestibility of a reed (Arundo phragmites) and 
a btillrusli (Scirpus maritimiis), F. Hoxcamp and K, Planck (Landic. Vers. 
Sta., 00 {1017), No, 1-2, pp 113-122) — Digestion experiments with sheep are 
reported. 

The percentage composition (dry basis) of the reed was as follows: Crude 
protein 7.59, ether extract 1.28, crude liber 87 48, and nitrogen-free extract 
44.47 On an average the two sheep digested 33 3 per cent of the organic matter, 
36 5 of the crude protein, 40 6 of the crude fiber, and 26 6 per cent of the 
nitrogen-free extract. The bullrush on a water-free basis contained 10.29 
per cent of crude protein, 2 2 per cent ether extract, 30.98 per cent crude 
fiber, and 46 02 per cent nitrogen-free extract. The average digestion coeffi- 
cients of the two animals were as follows: Organic matter 43 3, crude protein 
42 6, crude liber 51.7, and nitrogen -free extract 37.6 

Molinia hay: Its composition and feeding value, F. Honcamp and O. 
Nolte (Landw, Vers. St a., 08 {1910), No. 1-2, pp . 91-415). — Hay made from 
Molinia eocrulea cut in an early stage was used in digestion trials with two 
sheep. On a water-free basis the bay had the following percentage composi- 
tions: Crude protein 15.34, crude fat 2.33, crude fiber 26 24, and nitrogen-free 
extract 50.67. The mean digestion coefficients were: Organic matter 65.5, crude 
protein 71.8, crude fat 27.9, crude fiber 66.3, and nitrogen-free extract 64.9. 

A comparative study of the composition of the sunflower and corn plants 
at different stages of growth, It. II. Shaw and P. A. Weight {Jour, Agr. Re- 
search f U. S.], 20 {1921), No. 10, pp. 787-798 ). — In this study from the Dairy 
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Division of the U. S. Department of Agriculture chemical analyses were made 
of the sunflower plant and the corn plant at different stages of growth. 

It was found for both species that the percentage of dry matter increased 
gradually and consistently throughout the growth period, and that the per- 
centage of crude protein In the dry matter decreased. The two species differed 
chiefly in the carbohydrates. The starch content of the corn increased rapidly 
after the milk stage, reaching a maximum (nearly 25 per cent of the dry 
matter) at the stage when all the kernels were glazed. In the sunflower the 
maximum starch content (4 0 per cent of the dry matter) occurred before the 
formation of the first flowers and thereafter declined irregularly. In the com 
plant the reducing sugars were greatly in excess of the nonreducing sugars 
throughout and the sugar content was at a maximum at the time the kernels 
were forming In the sunflower the difference in the amounts of the two 
classes of sugar were less marked, and in the first stage when the plants were 
8 It. high tin* nonreducmg sugars were in excess. The sugar content was 
highest In the early stages and declined steadily as maturity was reached. 

From a study td the composition it is concluded that the stage in which tho 
ni> flowers lane become dry and are beginning to fall is the best for harvest- 
ing sunflowers destined for silage. 

Sunflower silage digestion experiment with cattle and sheep, R. E. NErma, 

II S Snydki:, and C \\ Hickmvn < hnn\ Apr Ke^curch |T £ ], 20 (1921), No. 
//, pp PSt-XSH) \i the Idaho Experiment Station 7-day digestion trials were 
made with three Shot thorn cows and three Shropshire wethers fed sunflower 
mlage that had lw*ui (, ui when about 50 per cent of tin* flowers were still in 
bloom and only a lew of the sivds had reached the dough stage. The moisture 
content of the silage urns 78,79 per cent, and on the dry basis it contained 9.50 
per cent crude protein, 5.S2 per cent ether extract. 29.72 per cent crude fiber, 
and '15 08 per rent mti ogcn-fiw extract. The average digestion coefficients for 
the t-ous were as ioliown Diy matter, 51.7: crude protein, 47.8; ether extract, 
7,8 7 ; crude liber, 57 4 , and nitrogen-free extract, 50,3. The averages for sheep 
weie: Dry matter, 5S s , crude protein, 514; ether extract. 77.4; crude fiber, 
10.7, and nitrogen tree extinct, 09 S. The apparent digestibility of tho ash was 
‘JO 0 per cent with the cows and 88.5 with the sheep. 

Attention Is called to differences between tin experimental animals of the 
same species in ability (o digest the silage, but it is thought that the averages 
an* represent n the, since th** percentages of digestible nutrients resemble those 
In the sunflower silage used in digestion trials at the Montana Station. 
( E. S. R., 45, pp 08, 770.) 

Bacteria concerned in the ripening of corn silage, P. (*. Hhnkman and 
( K. Hixson (Jour. Had , i) (1921), No. /, pp. ^5-2)1 ) --Silage from three silos 
was sampled periodically from Nov ember to June for chemical and bacterio- 
logical study. 

The fermentation was found to consist of three phases, each brought about 
by a characteristic group of bacteria. The initial phase, of short duration, 
is caused by members of the colon aerogenes group, and is accompanied by 
the formation of acid and gas. The second phase is characterized by the 
presence of streptococci and the moderate formation of acid In the early 
and more active stage, the streptococci appear chiefly in the diplococcus form, 
but later chain formation is more common. The third phase Is the result of 
the activity of laetobncilli, of which a slow-growing and a rapid-growing type 
wore recognized. Evidence of butyric acid bacilli could not be* found, and 
there w m no significant growth of yeast, although yeast cells wen* invariably 
present, 
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Cellulose as a feeding stuff, H. Kdin (Mcddel. Centmlamt. Forsoksv. Jord - 
i bruksomrddist, No. 168 ( 1918 ), pp. 15 , fig. i; also in K. Landtbr. A had. flandl. 
oeh Tidskr ., 57 (1918), No. pp. 278-290, fig. 1). — Digestion trials are reported 
with goats ied various kinds of paper pulp in conjunction with “cake” and 
sliced sugar beets. Using digestion coefficients for the concentrates and beats 
determined in other experiments, the following results were secured: 

Composition mat digestibility of paper-pulp feeds. 
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1 Reduced t* a uniform moisture content of 10 per cent. 


Feeding experiments are «No reported in which paper pulp formed a satis* 
factory partial substitute for oats In the ration of horses. 

On the inheritance of ear length in sheep, (' Wuikim \7Jsehr (ndukticr 
Abstam v. 1 ererbnngstehro, 20 (1919), No. 3, pp. 252, 202) - The author reports 
a limited amount of data on the inheritance oi em length in Norwegian sheep. 
In one flock where short-eared sheep oeeurred muling* of long-eared sheep 
alone never produced short -cored lambs, while short - eared X iong - nans l 
matings did ghe hm- to short oared lambs. Th«pe data confirm the conclusions 
of Ritzman ( K. S. it, 3f», p. 772 ) that the shori-eur rlmracter is dominant to the 
long ear. However, in anotner pail of t he couutr> there was a farm where 
earless sheep occurred, and m a ^tiort -eared X short ear* si mating in this flock 
there were produced 2 short -eared and 2 earless lambs The author is inclined 
to lump these 4 iambs with th»* 1 long-eared am! 3 short-eared lambs secured by 
Jtitzinan from a short-cured X short -eared mating, and to conclude that the 
short-ear condition is the heterozygote internioduue betwmt long curs and 
earless. 

The short ears observed In these flocks weie about 4 cm. long and wen* in all 
cases sharply marked from the long-ear type. 

Breeding earless sheep, K it. Kuzmas. {.Jour. Heredity. 11 (1920), No. 5. pp. 
238-2 lp), figs. } > . — In breeding experiments at the X*'w Hampshire Kx peri merit 
Station tn which short-eared rams known to have a long-eared parent were 
mail'd to long-cured owes there have been produced 16 short-cared and 16 long- 
eared lambs. Matings between a short-eaied ram and short eared ewes have 
produced 1 earless, 3 short-eared, and 1 long eared lamb. The author therefore 
modifies his previous conclusion ( E. S. K , 35, p. 772) that short ear is dominant 
to lony; ear, and loncJudes that the short-eared condition is the heterozygote 
intermediate between earless and long ears. 

f Ousts and profits in sheep fanning], S. 0. TIartm \ s (Ohio Stu. filth 8$<i 
(1920), pp 357-380. jhj. 7).- Records of costs, feeding consumption, urn] labor in 
connection with a flock of sheep at the Washington County Experiment Farm 
(Southeastern Ohio) in 101$ and 1919 are presented, together with a brief 
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analysis of the factors affecting profits in sheep and wool production. The im- 
portance of the lamb crop is emphasized. 

Bummer hog feeding, H. J. Guamuch (Nebraska Sta. Bui 176 (1920), pp. 
20, ftps. 5). — Two hog feeding experiments are reported, of which the second 
has already been noted from Bulletin 245 of the Nebraska Board of Agriculture 
(E. S. R., 41, p. 675). 

The first experiment began May 26, 1917, lasted 45 days, and involved four 
lots of 10 hogs each. The methods of feeding and the results obtained are sum- 
marized in the following table: 

A ^5'day comparison of tankage and snnisoUd buttermilk for hogs on pasture 
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Heredity in horses, II. K. IVtsipBkovvn (Jour. Heredity , 11 (1920), No. 5, 
pp. 215-227, figs, 12).-- The author has examined the skeletons of Arab horses 
in museums and elsewhere and iinds that they uniformly have only five lumbar 
vertebrae. The Thoroughbred, however, usually has six. The reduction in 
number is tine to the loss oi the sixth vertebra and not to the development of 
ribs on the first. The great endurance of the Arab in long-distance tests is 
attributed to the mechanical advantages of the shortened back. It is also 
stated that the ass has only live lumbar vertebrae. 

Use of synthetic diets in the growth of baby chicks. — A study of log 
weakness in chickens, E. B. Hakt, J. G. IIajjun, and II Stkenbock (dour. 
Biol Ch€7n (1920), No. 2 , pp. 421-442, pis. 2, figs. 25). — The authors, work- 
ing at the Wisconsin Kxperiuieut Station, used a synthetic ration for baby 
chicks composed of purified casein, dextrin, butter fat, brewers’ dried yeast, 
and a complex salt mixture. This ration given alone or mixed with agar, 
phenoiphthulein, lactose (10 per cent of the ration), sand, or fuller’s earth pro- 
duced leg weakness and early death. Since leg weakness was not prevented 
by feeding green cabbage, green clover, or orange juice, it is concluded that the 
condition is not a chicken scurvy. The use of filter paper, as suggested by 
Osborne, Mendel et al. (E. S, R., 40, p. 870). resulted in normal growth without 
leg weakness provided the paper was intimately incorporated with the feed. 
Filter paper to the extent of 10 per cent of the ration gave the best results. 
The inclusion of dirt or charcoal in the feed prevented leg weakness to some 
extent. 

It was thought that the roughages might function in preventing leg weak- 
nesses by absorbing the toxic material generated in the intestinal tract, but no 
evidence could be found by means of the precipitin reaction that food proteins 
as such were traversing the intestinal wall in cases of leg weakness. Although 
fowls suffering from leg weakness appear anemic, the hemoglobin content of 
the blood was found not to be subnormal. 
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Green feed v. antiseptics as a preventive of intestinal disorders of grow- 
ing chicks, A. (t. Philips. K. H, Oakr, ami D. 0. Ivennard {Jour. Agr . Research 
tu. 8.), m ( mi ), No. It, PP‘ 869-878; abs. in Indiana 8ta. Itpt. 1920, pp. SI , 
82).~~Afi a contribution to the technique of raising chicks in confinement, the 
authors report a 14-week experiment at the Indiana Experiment Station with 
10 lots of 10 newly hatched White Leghorn chicks m which an attempt was 
made to discover what additions to a basal ration of cracked corn, com meal, 
corn bran, meat scrap, soy bean meal, and a mineral mixture would reduce the 
mortality due to intestinal disturbances. 

The check lot which received the basal ration without additions showed the 
lowest mortality (no deaths) during the tirst 8 weeks and the highest mortality 
(6 deaths) during the critical period following the eighth week. In the 2 lots 
fed pulped strawboard there were 3 deaths during the last 6 weeks and 11 
during the first 8. The addition of straw' to the ration of 1 lot and straw and 
sprouted oats to that of another was accompanied in each case by 3 deaths in 
the first period and r> in the second, and tilt 4 average weights of the surviving 
chicks at 14 weeks were lower than In any of the other lots. Data from 4 lots 
used in other experiments are cited in confirmation of the conclusion that 
sprouted oats do not reduce mortality. 

The feeding of lactose seined to he without value in reducing mortality or 
promoting growth, due, it is thought, to the absence of sugar-splitting enzvms 
in the bird's intestine ns suggested b.\ Mendel and Mitchell ( K. K. U., 20, p. 
265). The addition of tobacco dust retarded growth in the early stages and 
made the birds nervous. Sulphur in the feed reduced mortality somewhat in 
the second period and acted as a laxative. In the pen where hydrochloric 
acid was added to the drinking water there were 4 deaths in the first period and 
only 1 in the second, and growth approximated that of the check lot. The 
addition of I part of copper sulphate to 100 parts of drinking water was tried 
with one lot; there were only 2 deaths — both in the first 8 weeks — and the 
growth w r as greater than in any other lot. 

Data on the nitrogen excretion are included. The excreta of the chicks re- 
ceiving hydrochloric acid or tobacco dust showed a low nitrogen content, which 
is attributed to a lowered elimination of uric achl since the decrease was most 
marked in the fraction of the excreta not soluble in n/10 IT01. 

[Poultry feeding experiments at Purdue University! (Indiana Sta. Rpt . 
1920, pp. 30, 81). — A pen of 30 White Plymouth Rock pullets fed wheat, oats, 
bran, and shorts (2:1; 1:1) witlioul supplement laid 50.7 eggs per bird. A 
similar pen given 1.6 lbs, of meat scrap with 25 lbs. of the basal ration laid 
106.2 eggs, and other pens fed 2, 3, and 4 times this amount of meat scrap pro- 
duced 106.9, 109, and 110.9 eggs, respectively. 

White Leghorn pullets fed corn, wheat, oats, bran, and shorts (8 : 1 : 1 ; 1 ; 1 ) 
without supphmient laid 65.4 eggs per bird. The addition of dried buttermilk 
increased the production to 193.4 eggs, but tbe use of liquid buttermilk in 
place of the dried buttermilk reduced the yield to 158,5 eggs. 

Feeding laying hens, A. G. Philips ( Indiana 8ta. Circ. 101 (1921), pp. 16, 
figs. 5). — This consists of directions for feeding hens, based mainly on results 
secured at the station. 

British egg-laying tests or trials, E. Bbown (RsL Poultry Jour., 28 (1921), 
No. 1, pp. 65, 66, 10i-106, fig*. 7/).— -This is a survey of the development of the 
egg-laying tests in the British Isles The author deplores the tendency for these 
trials to degenerate into mere competitions and urges that they be organized to 
increase knowledge of poultry breeding. 

Size of egg in relation to average production, E. Bbown (Jour. Min. Agr . 
[London), 28 (1921), No. 1 , pp. 63-70, figs. %). — This is a study of the weights of 
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eggs laid during the 1918-19 small flocks laying trials at the Harper Adams 
College. It was found that the increase in the size of the eggs during the first 
two or three months of the laying year parallels the increase in percentage 
production, hut that size is maintained later in the season when production 
declines. It is thought that heavy annual production rather than heavy winter 
production as such tends to increase the proportion of underweight eggs. 

[Reports of the 1918-19 and 1919-20 egg-laying trials at the Harper 
Adams College] ( Utility Poultry Jour., 4 ( 1919 ), No. 11, pp. 13, 15, 17, 19, 21, 
28, 25, 27, 43-45, 1/7, 49, 51, 58-55, ,57-7//, fly*. 5; Sup., pp. 8-15, 17-24; 5 (1920), 
No. 12, pp. 588-599 , 517-532).— These are the reports of the seventh and eighth 
annual egg-laying trials held at Newport, Shropshire, and continue those previ- 
ously noted (E. S. It., 41, p. 370). 

A progeny test of a limited number of male birds is announced to begin in the 
spring of 1021. Each cock will he mated to 5 hens whose pullet egg records 
ranged from high to low in a previous trial. Six daughters from each of these 
hens will he tested for n year under laying trial conditions. 

Final results of live stock for the year 1919-20, and report thereon, 
W. h. Johnston (*SV>. Aunt. Statin. Dept. Bui. 2 (1920), pp. 6). — Statistics are 
given for the year ended June 30, 1920, as to the numbers of cattle, horses, 
sheep, pigs, goats, and other stock in the several political divisions of South 
Australia, together wit li information on the market prices of stock, the wool 
clip, and dairy production. 

DAIRY FARMING — DAIRYING. 

Observations on the body temperature of dry cows, M. Kmss (Jour. Ayr, 
Research [T. tf.j, 21 (1921), No. /, pp. 1-28, fly*. f f 6 ). — Observations of the body 
temperature of two dry cows (Jerseys) were made at the Pennsylvania Insti- 
tute of Animal Nutrition during 10 weeks in the winter of 1919-20. Except 
when changed For experimental purposes, the cows were kept on a maintenance 
ration, wore fed twice a day tt> a. m. and 5 p. m ) and were watered oikv a day 
(8 a. m.). 

It was found that the rectal temperatures were usually higher than the 
vaginal temperatures, the average difference at a depth of 7 in. being about 
0.3° F. Since the vagina is more exposed to the atmosphere, the rectum is con- 
sidered the most suitable place for making temperature determinations Inser- 
tion of the thermometer at different depths showed distinctly lower tem- 
peratures toward the exterior and the readings did not approach a constant 
figure until a depth of 9 or 7 in. was reached 

A falling temperature invariably followed the drinking of water, while feed- 
ing raised the temperature slightly during the following half hour. Neither 
defecation nor the position of t lie animal (whether lying or standing) seemed to 
influence the temperature to any imjiortant extent, lmt there was some indica- 
tion of a slight fluctuation in temperature immediately after a change in posi- 
tion. Aside from the influence of water drinking the temperature remained 
practically constant until about 2.30 p. m., when a gradual rise began. 

A difference of 0.8° in the rectal temperature of the same animal at 5 p. m. 
on two successive days was observed. Readings made on successive days at 9 
a. m. varied as much as 1.3°, due to the influence of drinking. Apparently the 
daily fluctuations at 5 p. in. are not considered large enough to interfere with 
the accurate determination of heat production in 24 or 48 hour inspiration 
calorimeter experiments. 

Environment and breeding as factors influencing milk production, A, 0. 
MuGanuusu (Jour. Heredity, 11 (1920), No. 5 , pp. 204-214, figs. ;/).—This is 
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a summary of an experiment in grading up dairy cattle previously noted from 
Iowa Station Bulletin 188 (B. S. It., 41, p. 182), with some additional data and 
new photographs of the cows. Twelve second generation cows have completed 
19 lactations, and their average milk record corrected to maturity averaged 
116 per cent higher than the similarly corrected lactation records of their scrub 
granddams. The fat production averaged 106 per cent higher. The Holstein 
grades showed greater relative increases than the Guernsey and Jersey grades. 
Bight first generation cows that were mothers of second generation heifers 
with lactation records gave 55 per cent more milk and 44 per cent more fat 
than their scrub dams. 

The value of the purebred sire in increasing the production of a scrub 
herd, A. 0. McCandush {Jour. Dairy 8ei., J f {1921), No. 1, pp . 12-2$, pis. 5). — 
This contains essentially the same material as in the paper noted above, but 
the data are given in greater detail. 

Corn stover silage v. corn silage for milk production, F. B. Morrtson, 
G. 0. Humphrey, and It. S. Hulce {Jour. Dairy Sci., // {1921), No. 1, pp. 29- 
SI ). — At the Wisconsin Experiment Station 8 cows were divided into two 
groups and fed corn silage or corn stover silage by tin* reversal method dur- 
ing two 4-Aveek periods. The grain and hay rations were not varied with the 
kind of silage. The cows consumed 83.25 lbs. of corn silage per head per day 
and produced 27.4 lbs. of milk and 1.05 lbs. of butter fat per cow. The average 
consumption of the stover silage was only 28.31 lbs. per day, while the milk 
yield averaged 24.5 lbs. and the fat yield 0.98 lb. The cows lost somewhat in 
weight on both rations, the decrease being greater during corn silage feeding. 

The dairy industry in the Cuited States (La Industrie i Lvehcra cn los 
l] st ados Unidos. Washington: Argentine hUnbassy, 1921, pp. 2 Hi, pis. 10, jigs. 
(>).— This treatise was prepared for the Socledud Rural Argentum in connection 
with an international dairy exposition to be held m May, 1921. Manufacturing 
processes, the management of milk plants, and the commercial organization of 
the dairy industry ure emphasized. A large number of the publications on 
dairying issued by the U. 8 Department of Agriculture, the standard American 
treatises on dairying, and the principal dairy magazines published In the 
United States are listed. 

Whole-milk consumption, I'. U. Pirtle {Milk Mag.. 8 {1920), No. 8, pp. 5-7, 
25, 26, fig. 1). — This is a summary of available data ns to the consumption of 
milk in various countries of the world. 

California dairy products (1919-20), C. F. IIoyt and H. G. Asseestink 
{Calif. Dept. Agr., Ihv. A niui. Indus. (Ure. S {1921), pp. 54, figs. 11). - Statistics 
of the production and manufacture of dairy products in California arc* pre- 
sented, with maps showing the distribution of the various dairy industries 
throughout the State. 

Borne x>rovisions of California laws on dairying, 0. F. Hoyt {Calif. Dept. 
Agr., Div. Anim. Indus. Cirn. 1 {1920), pp. 10).— This is a digest of the more im- 
portant California laws on dairying, and supplements a pamphlet giving the 
text of the laws, previously noted (E. S. R., 44, p. 75). 

Labor used in bottling milk with machines operated by hand levers 
( V. 8. Dept. Agr , Bur. Anim,. Indus., Milk-riant Letter 86 (1921), pp. 2; also 
in Milk Dealer, 10 (1921), No. 8, p. 78; Creamery and Milk Plant Mo. % 10 (1921), 
No. 6, p. 58). — Continuing a previous study of the labor used in bottling milk 
(E. S. R., 44, p. 574), there are here presented data from 21 ml Ik plants in 
which the bottles were Idled and capped by machines operated with hand lever. 
An average of 768 bottles were filled and capped per man-hour. 

Some important factors in the production of good milk aud cream, 0. F, 
Hoyt (Calif. Dept. Agr., Div , Anim, Mas. dr<*. 2 (1920), pp. 15, figs. 8 ). — A 
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survey of the problem of the bacterial contamination of milk with a number of 
bibliographical references. 

Improved technique for the micro or little plate method of counting bac- 
teria in milk, W. D. Frost (Jour. Infect . Dm* axes, 28 ( 1921), No. 2, pp. 176- 
184 1 fiffx. #).— F or use in the field in making bacterial counts of milk by his 
little plate method (E. S. It., 36. p. 374), the author describes a portable combi- 
nation incubator and carrying case for apparatus. The standardized procedure 
for making the test is given in detail, Including some minor mod ideations which 
are suggested. It is stated that prolonged incubation (1C to 24 hours) does not 
affect the count, although a period of only 4 hours is necessary. 

Grading milk by the acid test: Influence of acids in the ration on the 
acidity of milk, H. H. Sommer and K. Ik Hart (Jour. Dairy Set, 4 (1921), No. 
1, pp. 7-11). — A cow at the Wisconsin Experiment Station was given concen- 
trated sulphuric add in water mixed with silage and stover for 23 days, the 
daily dose increasing from 30 to 120 00 . This treatment did not change the 
tit ratable acidity, the coagulability by heat, nor the H-ion concentration of the 
milk, but the urine, which was alkaline (pH— 8 21) before acid feeding, be- 
came markedly acid (pH as low as 3.83), and tin* percentage of urinary nitro- 
gen m the form of ammonium salts increased from 0.27 to 6 35. In view of 
these results with an inorganic acid and those by Turner and Beach (E. S. R., 
16, p. 1010) with the organic acids of silage, it is considered improbable that 
the apparent acidity of milk can be altered by changes in the feed. 

Previous work of the authors (E. S. It., 42, p. 208) has shown that milk of 
high apparent acidity is not necessarily undesirable for condensing purposes. 
A modification of factory practice in using the acid test is proposed so that 
normal fresh milk will not he rejected on account of aenhtv not due to bac- 
terial fermentation. 

The relationship between the H-ion concentration and the bacterial con- 
tent of commercial milk, E. W. Scnri/tz, A. Marx, and II. ,T. Beaver (Jour. 
Dairy Set, 4 (1921), No. 1 , pp. 1 - 6 , fly. /)— The authors have estimated the 
RV ion concentration of a large number of samples of market milk by colori- 
metric methods. The counts increased rapidly from about 3,000 i>er cubic 
centimeter at pH = 6.8 to about 100,000 at pH 6.5, but did not increase much 
with further increases in acidity. Tin* acidity was not detectable by taste 
until pH—0. Although definite conclusions are not drawn from this work, it 
is suggested that further study may make it possible to use the pH values, 
which can he determined in a few minutes, lor estimating the bacterial con- 
tent of milk. 

The acidity of goat’s milk in terms of H-ion concentration, with com- 
parisons to that of cow’s and human milk, E. W. Schultz and L. R. Chan- 
dler (Jour. Biol. Chon., 46 (1921), A 0 . 1 , pp. 129-121).— In 160 determinations 
of the H-ion concentration in fresh goat’s milk, pH varied from 6.7 to 6.4, the 
average being 6.53. In completely soured milk, pH varied from 4.4 to 3.7 and 
averaged 3.92. Examination of the literature showed that fresh goat’s milk 
is slightly more acid than fresh cow’s milk and appreciably more acid than 
human breast milk. 

The size of fat globules in goat’s milk, E. W. Schultz and L. R. Chandler 
(Jour. Biol. Chem 48 (1921), No. I, pp. 188, 134 )• — The diameters of the fat 
globules in 45 samples of goat’s milk were measured. The diameter was less 
than 4 p in 91 per cent of the fat globules and less than 2 p. in 57 per cent 
The measurements tabulated by Bitting (E. S. R., 13, p. 884) showed that over 
90 per cent of the fat globules in cow’s milk exceeded 4 n in diameter. 44 With 
the quantity of fat practically the sgrne, it becomes obvious that the fat in 
goat’s milk, being more highly dispersed, possesses an enormously greater sur- 
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faco arm titan docs that of either cow’s or human milk. It should, therefore, 
be considerably more accessible to the lipase of the digestive juices, and con- 
sequently more rapidly and completely digested.” 

A study of lactose-fermenting yeasts present in “ yeasty ” cream, R. W. 
Hammke and W. A. Corofs (7o ira fita. Research Bui. 6t (1920), pp. 8-21} ) . — 
This is a study of the morphological, cultural, and biochemical characters of 
two lactose-fermenting yeasts, Torula cremeris n. sp. and T. sphaerlea n. sp. 
The former was isolated from 20 of 21 samples of “yeasty” cream, 7 of 9 
samples of No. 2 cream, 11 of 71 samples of clean-ttavomi sour cream, 2 sam- 
ples of Iowa milk, a sample of milk from Denmark, and a sample of matzoon 
originally from Armenia but possibly exposed to infection In the United States. 
T. sphaeriea was found m the remaining sample of “yeasty” cream, in 1 sam- 
ple of No. 2 cream, and in 1 sample of cl can -flavored cream. In no case were 
the two species found together. T. (reworks- is the larger and was usually 
oval in form. 

These yeasts were found to grow readily in milk and in sweet cream, but 
produced the characteristic foaming only in cream that was more or less 
coagulated. 

Sandiness in ice cream (Indiana Rta. Rpt . 1920 , p. 18). — It is stated that 
experiments at the station warrant the conclusion that sandiness in lee cream 
is due to the precipitation of milk sugar after the freezing process is com- 
pleted. Tlie defend can he controlled to some extent by keeping the proportion 
of milk solids in the mix below 10 or 12 per cent, and also by using particular 
combinations (not specified) of gums, gelatin, and coagulants. 

VETERINARY MEDICINE. 

Textbook of special pathology and therapy of domestic animals, K. Froti- 
ner and W. Zwick (Lehr buck dvr Bpcziellen Pathologic unit Thera pie dvr 
Hausticre . Btuttgart: Ferdinand Enke , 8. rev . ed , rot 2, 1919 , pt. 1 , pp. AT/+ 
655, figs. 180; 1920 , pt 2, pp. X I 62 3, pis. 3, figs. 182).- -This volume of the new 
edition, volume 1 of which has been previously noted (E. S. It., 30, p. 478), is 
a continuation of the account on Infectious diseases Included at the end Is a 
classified bibliography of 133 pages, relating to tlm infectious diseases dealt 
with in the two parts of volume 2. The plates and many of the figures are 
in colors. 

Outlines of clinical diagnosis of internal diseases of domestic animals, 

B. Malkmtth (( Jrundriss der Klinisehcn Diagnostic der Inneren Kravlcheiten 
der llaustiere. Mpzig: Max Jdneckc , 1920 , 8 and 9. ed., pp. VI 1+282, figs. 
67). — A new edition of this work, of which the English translation of the fourth 
edition has been previously noted (E. S. K., 27, p. 77). 

Haubuer’s veterinary medicine for the agriculturist, edited by O. R5 der 
(Maubmr's Iai n d wi rtsvhaftl ieh e Tierheilkundc. Berlin: J\ Percy, 1920 , 18. rev . 
ed., pp. XII +7 S3, figs. 165). — This is the eighteenth revised edition of the work 
previously noted (E. S. II., 26, p. 578). 

f Report of the department of] veterinary science (Indiana Sta. Rpt. 1920, 
pp. p-W). — Hog cholera feeding experiments failed to demonstrate the presence 
of the virus in the urine and feces of hogs having acute cholera. In infection 
experiments, healthy controls, separated from pigs inoculated with cholera 
blood by wire partitions placed 3 ft. apart, contracted the disease in from 17 
to 23 days. Numerous attempts made to isolate Bacillus snipes tifer from the 
feces of hogs affected with cholera and dysentery proved unsuccessful. Pigs 
that were fed cultures of B. suipestifer sickened and developed diarrhea, but 
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in no case was B. suvpestifer recovered from the feces, although an organism 
somewhat resembling it was constantly isolated. The administration of thymol- 
chenopodium in capsules failed to prove of value in removal of intestinal 
worms. 

In an outbreak of a disease in horses that resembled forage poisoning, in 
which 1C of 32 horses on a farm died between February 15 and March 2. an 
organism morphologically similar to B. botulinus was obtained from the caecum 
of one horse, but it did not produce toxin. Botulinus antitoxin of the B type 
was administered subcutaneously in doses of 40 to 80 ct\, repeated in two 
days, but did not seem to prevent the disease or retard its progress. 

The preparation of chicken-pox vaccine was begun early in the year, 1,286 
birds in six flocks being tested with satisfactory results. A summary is 
given of the laboratory diagnoses made during the year, and reference is made 
to the production of antihog-cholera serum and serum tests and to agglutina- 
tion and bacteria tests. 

Work of the live stock sanitary board, W. A. McRae {Fid, Dept . Apr. Bicn. 
Rpt 16 ( 1910-20), pp. 28-49, ftps. a). — This report deals particularly with tick 
eradication and hog cholera control work. 

Biennial report of the State veterinarian of the State of Wyoming, B. F. 
Dams (Wpo. State \et. Bu n. Rpt., 1918-20, pp. 81). — Work with infectious dis- 
eases from September 30, 3018, to September 30, 3020, is reported upon, par- 
ticular attention being given to tuberculosis and its eradication through the 
accredited -herd plan. 

[Report of thej veterinary division, S. Youngbebo {[Philippine] Bur. Apr. 
Ann . Rpt , 1919, pp. 26-86, pis. ft). — This rojiort deals particularly with control 
work with rinderpest, of which there were 10,228 new cases during the year 
and 3 3,085 deaths recorded. During the > ear a total of 6,407 cents and cara- 
baos were immunized against rinden>ost. 

Annual reports of proceedings under the Diseases of Animals Acts, the 
Markets and Fairs (Weighing of Tattle) Acts, etc., for the years 1017, 
1018, and 1010, A. \V Anstrvtiiek and S. Stockman ( Bd. Apr and Fish* 
encH [London], [Vet. Dept |, Ann. Rpt s. /Yoe 191 7. pp. 26: 1918, pp. 80; Min. 
Apr. and Fisheries [London], [1 et. Dept.], Ann . Rpt*. Froe. 1919, pp. 7^, ftp. 1). — 
These are the usual annual reports on the occurence of and work with infec- 
tious diseases and parasites of live stock ( F S. U., 37, p, 770). The outbreaks 
and control work with foot-and-mouth disease are discussed at considerable 
length in the report for the year 1010. 

Annual report of the civil veterinary department, Bihar and Orissa, for 
the year 1910 - 20 , D. Qciman (Bihar and Orissa (Hr. Vet Dept. Ann . Rpt., 
1919^20, pp. [41+8+-Y/V+2, pi- /).— This is the usual annual refx>rt (E. S. R., 
42, p, 675). 

Further observations on the standardization of bacterial suspensions, 

H. 0. Bbown {Indian dour. Med. Research, 7 {1919), No. 1, pp. 288-250 ) —Atten- 
tion is called to the discrepancy in the results obtained when using different rec- 
ognized methods for estimating the number of organisms in a bacterial suspen- 
sion, and a further description is given of a method previously recommended 
by Brown and Kirwan * of standardization by means of opacity tubes. This 
consists in a comparison of a suspension of the organism with standard suspen- 
sions of barium hydroxhl. 

A series of observations is reported showing that the opacity of a bacterial 
suspension is projiortlonal to the weight of dried bacterial protoplasm con- 
tained in it. A table is also given showing the relation of opacity to the weight 

8 Indian .Tom. Med. Research, 2 (1015); No. 3, pp. 703-7C9. 
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and numerical equivalents of various bacteria* The technique of preparing the 
standard tubes and of standardizing and preparing actual doses of vaccines by 
this method is described in detail. 

Preservation of stock cultures of bacteria by freezing and drying, H. F. 
Swift {Jour. Expt, Med., S3 (1921), No. 1, pp. 69-75, fig. 1 ). — Experience with 
the method of preserving stock cultures of bacteria by freezing and drying has 
shown that the viability of the organisms can be correlated with the physical 
state of the dried material, and that success with this method depends upon 
maintaining a frozen state until drying is complete. This has been accom- 
plished In the method described by immersing the tubes containing the frozen 
culture in glycerin in a vacuum desiccator surrounded by salt and ice* After 
the proper degree of vacuum has been obtained the whole apparatus is placed 
in the ice box and left for about 12 hours, or until desiccation is complete, after 
which the tubes are removed from the desiccator, the cotton stoppers pushed 
down, and the tops sealed with melted pa ratlin. The properly dried culture is 
said to be very light and spongy, resembling dried lather from shaving soap. 

Magnesium sulphate in arsenic poisoning, O. S. IIanskn (Jour. Pharmacol* 
and firpt. Ther 17 (1921), No. 2, pp. 105-113, fig. Jf),— While definite conclu- 
sions can not be drawn regarding the action of magnesium sulphate in arsenic 
poisoning, the author’s work has led to the following summary; 

“ Magnesium sulphate has prolonged the average life of a series of 50 rabbits 
poisoned by arsenic from 219 hours to 415 hours on the average, but can not 
be said to have saved life in rabbits. Magnesium sulphate is toxic in large 
doses and to some extent in medium-sized doses. There is a marked variation 
of individual susceptibility to arsenic poisoning.” 

Poisonous properties of the whorled milkweeds Asciepias pumila and A. 
verticil lata geyeri, C. 1). Maksh and A. B. Clawson (U. 8. Dept. Agr . Bui. 91$ 
(1921), pp. H, pi ft. 3, figs. 2). — The species of milkweed here considered, which 
have been found to possess poisonous properties, are closely related to the 
whorled milkweed (.4. galioides ), a bulletin relating to which has been noted 
(E. S. It., 43, p. 470), The present bulletin summarizes the results of experi- 
mental work on these two milkweeds. The work has shown A. pumila to l>e 
about one-third as toxic as the very poisonous A. galioides , and A. vcrtieillata 
geyeri about one-tenth as toxic as A. galioides. 

A. pumila , the low whorled milkweed, is found in adobe draws, in dry plains, 
and in foothills from southeastern Montana and southwestern North Dakota 
to the Texas Panhandle and central New Mexico, being most abundant on the 
plains of Colorado. It is usually scattered in small patches in draws. In feed- 
ing experiments, the smallest quantity which produced intoxication was 0.787 
lb. per 100 lbs of animal, and the smallest quantity that produced death 2.165 
lbs. per 100 lbs. of animal. The most prominent symptom in all the cases of 
poisoning was a weakness of the hind quarters of the animals, which resulted 
in a staggering gait. There was in most of the eases depression and in some evi- 
dent trembling, but the staggering was universally present and was particularly 
noticeable. The pulse generally was weak and rapid, and the animals which 
were quite sick frequently accompanied the expirations with a grunt or a groan* 
In the cases which recovered there was no bloating, salivation, or spasm. In the 
animals which were fatally poisoned, in addition to the symptoms mentioned, 
there was some bloating and salivation, and they exhibited violent spasms, ac- 
companied with running movements. In two fatal cases the temperature of the 
sheep reached a maximum of 107 and 109.6° F., respectively. The symptoms 
continued from a minimum of 7.5 hours to a maximum of 5 days. Of the two 
animals that died, death followed in 32 and 38 hours, respectively. 
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A. verticiUata , the whorled milkweed of the eastern part of the United 
States, is distributed throughout the Atlantic Plains and the Mississippi Valley. 
It differs materially from A. gaUoides , A. pnmita , and A. mwlcana in that it 
has long, fibrous roots and smooth pods. A. vvrticMlata geyeri can he distin- 
guished from the typical form by its numerous adventitious buds on the tibrous 
roots. In feeding exi>eriments with 10 sheep, 2.205 lbs. of leaves and stems was 
found to be very close to the toxic dose. With the leaves alone 1.280 llw. was 
a toxic dose. In the very sick sheep “ all the typical symptoms of A. galioidcs 
were noted, including weakness, especially marked in the hind legs, staggering, 
weak and rapid pulse, labored respiration (the expirations accompanied with 
groans), dilated pupils, elevated temperature, bloating, spasms with opistho- 
tonos, and running movements. Spasmodic movements of the mandibles in a 
chewing movement were very noticeable.” The average time before the symp- 
toms appeared was 10 hours 47 minutes, and the average duration of the 
symptoms was 4.5 and 4.75 hours, with a minimum of 1 hour and a maximum 
of 11 hours. 

It is pointed out that, while as stock-poisoning plants these two species have 
no history, there is reason to believe that if grazing animals were closely con- 
fined to them, injurious results would follow. 

Poisoning of cattle by feeding on ergotized paspalum, I). T. Mitchell 
( Feeding* tuff a, $8 {1921 ) , No. 3, pp. If 6, 49 )- — This paper reports on the loss 
caused in the Province of Natal by feeding on grasses infected by a fungus 
identified by I. B. P. Evans as Clavu'eps paspnli. 

Hydrocyanic acid in Sudan grass and its effect on cattle, C. O. Swanson 
{Jour. Amer. Soc. Agron ., 18 { 1921 ), A r o. 1, pp. S3-4G ).— This preliminary report 
of work at the Kansas Experiment Station is summarized as follows: 

14 Hydrocyanic acid was found in large amounts in Sudan grass used for 
pasture, and no harm resulted to the cattle. Liberation of hydrocyanic acid 
front Sudan grass is apparently associated with enzym action. Digesting in 
water at room temperature for several hours and then distilling gave larger 
amounts of hydrocyanic acid than if sulphuric acid was added at once. Hot 
water and dry heat diminished the amount of hydrocyanic acid obtained. 
Slow drying caused the hydrocyanic acid to disappear. Tests made on wilted 
samples or those several days old may be worthless. 

“Making Sudan grass into silage did not diminish the amount of hydro- 
cyanic acid obtained. Tests made immediately on frosted Sudan gross gave 
very large amounts of hydrocyanic acid, Hut it disappeared rapidly as soon as 
the plant began to wilt; when dry the hydrocyanic acid had disappeared. 
While Sudan grass giving a strong test for hydrocyanic acid was not harmful 
to cattle, under other conditions it was harmful. Immunity was not due to 
habituation.” 

Epizootic abortion, V. Robin (Rev. V6U f Toulouse], 7 8 (1921), Nor. 1 , pp. 
I-i7; 2, pp. This is a general review of the subject as related to the 

cow, horse, sheep, and pig, discussed in connection with references to the 
literature. 

Researches on infectious abortion in mares, M. Carpano (Atm, Ig. [Rome], 
29 (1919), No. 11, pp. 752-779 ). — The author reviews the literature on infectious 
abortion in mares and joint-ill or arthritis in foals and reports the results of 
his study of this disease in Italy, where abortions in mares, particularly the 
imported stock, are quite common and the foals born alive in localities where 
abortions have occurred are often affected with polyarthritis. 

Two microorganisms have been isolated from pathological eases, BwcUlm 
abortus equi and a micrococcus of the type of Utreptoeoecm equl, the former 
being considered the causative agent. The characteristics of these organisms 
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are described and successful experiments are reported on the diagnosis of the 
disease by serum agglutination and on the therapeutic and prophylactic treat- 
ment of the disease with a mixed polyvalent serum. 

Further studies on the etiological r6le of Vibrio fetus* T. Smith, R. B. 
Little, and M.'S. Taylor (Jour. Easpt . Med., 32 (1920), 1 Vo. 6, pp. 688-689 ). — 
Previous studies on the etiological rOle of V. fetus (E. S. R., 41, p. 779) are 
supplemented by the reports of three cases of abortion among native heifers, in 
which the absence of Bacillus abortus and the presence of V. fetus were defi- 
nitely proved. 

The peculiar distribution of abortions clue to V . fetus , first among older cows 
and later in the young stock in the herd studied, is attributed to the fact that 
the heifers during the first pregnancy were segregated from the pur oh used cows 
and were thus kept away from the Vibrio carriers until after the first calving. 
The fact that the number of cases of \ibrionie abortion declined during a period 
in which ease's due to B . abortus continued undiminished is thought to indicate 
that natural immunization of a herd to V. fetus proceeds quite rapidly. “An- 
other outbreak may be expected when the immunity of the herd has declined 
in the absence of the infecting agent and the latter is reintrodue<*d from without, 
or it may reappear at any time when a Vibrio of higher virulence is brought in.” 

Experience with the Ascoli precipitin reaction for the detection of an- 
thrax, It. Reinhardt (Monat&h. Prakt. Tierhedk ., 31 (1920), No. 5-6, pp. 268- 
275). — A study is reported of the comparative value of microscopic investiga- 
tion, cultural methods, animal inoculation, and the precipitin reaction of Ascoli 
(E. S. R., 26, p. 375) for the detection of anthrax in aninnti carcasses. The re- 
sults reported are thought to indicate the superiority of the precipitin test, par- 
ticularly in the detection of anthrax in badly decomposed material. 

Immunization against blackleg with germ-free filtrates, K. Graph and 
W. Zschokkk (Schueiz. Arch. Tin'hcilk., 62 (1920), Nos. 2 , pp. 52-65 ; 3, pp. 
112-122). — From a series of experiments on the immunization of guinea pigs, 
sheep, and cattle against blackleg, the authors conclude that a single sub- 
cutaneous injection of blackleg filtrate produces an immunity which protects 
the animals against double the ordinary fatal dose of virulent blackleg mate- 
rial. A second inoculation with attenuated virus which is not fatal to normal 
animals, but in itself produces only slight immunity, greatly increases the im- 
munity produced by the filtrate. Tt is considered that the immunity is not only 
active and lasting against the strain used for the preparation of the filtrate but 
against other strains as well. 

In practice, the single immunization with blackleg filtrate is recommended 
for cattle winch an* exposed to blackleg infection only during the pasture sea- 
son and the double method for animals continually exfM»sed to infection. In- 
oculation witli the virus should be given not earlier than 10 days nor later than 
two months after the filtrate inoculation. 

Chemotherapy and chemoprophylaxis of foot-and-mouth disease, l\ 
Serena and F. Kuoni (Schweiz. Arch. Tier he ilk. t 62 (1920), No. 2, pp . 65-J3 ; 
abs. in Rev. (fen. Afdd. Vet., 29 (1920), No. 3^1, pp. 259-261). — The authors re- 
port an extensive series of studies on the effect of trypan blue on foot-and-mouth 
disease in various stages of its development. From 2.5 to 16 gm. of the dye dis- 
solved in from 200 to 400 gm. of boiled water was injected subcutaneously into 
the side of the neck. The absorption of the dye took place rapidly, and the color 
persisted for some time at the site of the injection. 

The effects of trypan blue upon animals with clinical symptoms are said to be 
very marked, including rapid lowering of temperature, disappearance of local 
lesions, and cicatrization of ruptured vesicles. In animals with high fever, but 
showing no local symptoms, the results were also very striking, local lesions 
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seldom appearing. The authors are of the opinion that chemotherapy is destined 
to play a considerable rdle in the struggle against foot-and-mouth disease. 

The measures taken by Switzerland in recent years for the control of 
foot>and-mouth disease, L. Planisskt (Rev. U$n. M6d. Vtft., SO (1021) , A o t 849, 
pp. 1-12 ). — This is a brief account in which control measures are considered 
under the headings of general slaughter, sanitary measures, and treatment 
with blood of animals recovered from the disease. 

Observations on the intrapalpebral test for glanders, W. F. Guam* (Yet 
Alumni Quart. [Ohio &tatc Unlv. J, 8 (1920), No. 2 , pp. 4$~51). — The author dis- 
cusses the Intrapalpebral test for glanders from experience in its use in the 
American Expeditionary Forces from June, 1018, to May, 1919. The rules 
adopted in February, 1919, for the application and interpretation of the test 
are given in full, together with a table representing what was finally consid- 
ered a fair and practical guide for interpreting the test. 

Statistics are given of the number of animals tested and the number of reac- 
tors found during certain periods in all the organizations of the Third Army 
and of the report of the First Division alone during this period. These sta- 
tistics show a decided falling off in the number of reactions after the second 
test and the total disappearance of the disease after 8 or 4 weeks. While 
the animals were tested every 20 or 80 days, the author is of the opinion that 
the elimination of the infection would be hastened by repeating the test at 10- 
day intervals. 

Kinderpest in Belgium (Reu Gfn. Med. Vdt., 29 (1920), No. 34 7, pp. 577- 
58S). — This is an account of the Introduction of rinderpest into and its occur- 
rence in Belgium, reference to which lms been previously noted (E S. It., 44, p. 
680). 

Bacillary infection and tuberculosis in man and in animals, A. Calmette 
( IS Infection Hanllaire ct la Tuhcrculosc chcz V Homme ct eh ex lex Animaur. 
Paris: .Masson Co., 1920, pp. VI -{-(SI 9, jds. 25, fins. St). — The author of this 
very complete treatise on tuberculosis states that it has been his aim to disen- 
gage from the more important of the large number of contributions to this 
subject and from bis own researches covering a period of many years, the 
scientific principles upon which must be based the struggle against tubercu- 
losis. The tirst part, following a brief historical introduction, deals with the 
general phases of tubercular processes, including the morphology, culture, iso- 
lation, and chemical constitution of the tubercle bacillus and the influence of 
physical and chemical agents upon it. tuberculins, histogenesis, and evolution 
of the tubercle and bacillary lesions without tuberculous follicles, principal 
anatomical-pathological types of Infection, mechanism of infections through 
various route**, characteristics of the disease in young and old and in various 
localizations, and rdle of heredity in the transmission of the disease. 

Part 2 deals with experimental tuberculosis and tuberculosis infection in 
animals, including chapters on different met Inals of experimental inoculation 
and infection, differential characteristics of the human and bovine types of 
tuberculosis, the special characteristics, frequency, and geographical distribu- 
tion of bovine tuberculosis, specific reactions for its diagnosis, the role of bovine 
tuberculosis in the question of human Infection, tuberculous infection in other 
mammals, in birds, and in cold-blooded animals, and a final chapter on pseudo 
or paratuberculous acid-resistant bacilli. In part 3 the author discusses the 
various processes of defense of the organisms against tuberculous infection and 
the diagnosis of the disease by examination of excretions ana by various modi- 
fications of the tuberculin reaction. 

The fourth and final part deals with natural immunity and the processes of 
immunization against tuberculous infection. In the concluding chapter, on the 
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scientific principles which must serve us the basis of antituberculous pro- 
phylaxis, the author states that in his opinion the only hope of limiting and 
finally exterminating the disease is in the vaccination of all susceptible human 
beings and animals by some such method of the use of attenuated bacilli as has 
been previously tested with animals (E. S, It., 44, p. 780). 

The book is profusely illustrated throughout with colored plates of tuber- 
culous lesions both in man and in animals. 

The nodular worm and the lesions caused by it ( Oesophagostoimim 
columbianum Curt.) , A. Thriler ( Union No. Africa , Dept. Agr. Jour ., 2 (1921), 
No. I, pp. figs. 2). — An account of this worm and its Injury to lambs and 

sheep in South Africa. 

Studies on the sheep stomach worm, Haem ouch us eontortns, ,J. E. Guber- 
let (Ataf. in Anat . Rec., 20 (1921), No. 2, p. 209). — In studies conducted at the 
Oklahoma Experiment Station several hundred sheep were treated for the 
removal of stomach worms. “Copper sulphate in a 1 per cent solution, at the 
rate of 50 cc. for lambs under one year and 100 cc. for sheep over one year, 
was found to be 75 to 95 per cent effective. A solution containing 1 jkw cent 
copper sulphate and 1 per cent tobacco infusion was found to have an efficiency 
of 90 to 100 per cent. Oacodylnte of sodium was injected intramuscularly at 
the rate of 7 grains for an adult sheep. Two or three injections were made at 
intervals of two or three days with only negative results.” 

It is pointed out that “ au estimate can be made of the number of stomach 
worms in the host from the number of eggs in the droppings. Under normal 
conditions the number of eggs in a gram of fresh droppings corresponds fairly 
well with the number of adult female worms in the host. There seems to he 
from one and one-half to two times as many females as males. Hence, the 
number of eggs in a gram of fresh droppings, plus one-half to one times that 
number, gives a fair estimate of the number of adult worms m the host.” 

Swine practice, A. T. Kinsley (Chicago: Amcr . Yet. Pub. Co., 1921 , pp. $V h 
pis. 4, figs. 71/).— This is a revised and enlarged edition of the author’s Swine 
Diseases, previously noted (E. S. It., 32, p. 378). 

A blackleg- and brudsot-like disease of swine, ,T. Koves (Cent hi. Bakt. 
[etc.], 1. AU , Grig., 80 (1917), No. 1-3, pp. 40-85, pis . 5).— This is a contribu- 
tion from the bacteriological laboratory of the hog cholera serum plant at 
Budapest, where a study has been made of the types of anaerobic spore-bear- 
ing bacteria occurring in swine. The details are given of studies of the 
morphology and cultural characteristics of anaerobes obtained from 20 hogs 
during a period of five years. The diseased conditions present in these animals 
are recognized by the author as failing into two groups, (1) those found in 
subcutaneous or muscle tissues, which resemble lesions occurring in blackleg 
disease in cattle, and (2) those in which the lesions are localized in the 
stomach, resembling the bradsot disease of sheep. Ail anaerobic spore-pro- 
ducing organism, isolated from ail the eases, was compared with the black- 
leg bacillus, the malignant edema bacillus, and the Gh<m Sachs bacolllus. 

A list is given of 29 references to the literature. 

Effects of X-rays on trichinae, B. Schwartz (Jour. Agr. Research [V. 

20 (1921), No. 11, pp. 845-854 )- — Eive series of experiments conducted with a 
view to determine whether X-rays exert deleterious influences on Trwhinella 
spiralis , with a further view to the practical application of X-ray radiation to 
the destruction of trichinae in pork are reported upon. The results are sum- 
marized as follows : 

“ Encysted trichinae are injured by relatively heavy dosages of X-rays. So 
far as has been determined, the injuries are not visible in the encysted or 
artificially decapsuled larvae as structural or functional disturbances, but 
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become apparent only when the larvae reach a suitable host animal in whose 
Intestine they are normally capable of continuing their development. Trichinae 
from meat that has been exposed to strong dosages of X-rays undergo rapid 
granular degeneration in the intestines of suitable hosts before they attain 
maturity. 

“ Encysted larvae that have been exposed to lower but still Injurious dosages 
of X-rays are able to continue development in t lie Intestines of suitable hosts. 
Such larvae, however, do not attain structural and functional sex maturity. 
The sex cells appear to be atrophied, and no evidence of successful copulation 
can be found. X-rays, therefore, appear to exert a more or less selective 
action on the gonads of trichinae. 

“Trichinae appear to exhibit considerable variation in their susceptibility 
to X-rays, since certain dosages injured some parasites and failed to injure 
others. Whether the apparent variation in susceptibility of trichinae to X-rays 
is an expression of an actual physiological variation or may be accounted for by 
other factors has not been determined. 

“The experiments described in this paper do not warrant any definite con- 
clusions as to the feasibility of using X-ray radiation as a practical means of 
destroying trichinae in pork.” 

An epizootic of fowl typhoid in France, F. tfHERKLhR (Rev. G&n. M6d. V6t., 
29 (1920). So. 229, pp. 123-M20: nbs. in J our. ('am par. Path . and Tlier., S3 (1920), 
So. 3, p 213) ---The loss occasioned during a series of widespread outbreaks of 
disease among jnmltry in France vwis in a great majority of cases due to fowl 
typhoid ( Hartetiiun saityuinarnm) . the existence of which had not previously 
been reported in that country. It is said that in certain places there occurs 
in coexistence with fowl t\phoid another disease of undetermined etiology 
which cause's a high mortality among fowl and geese, the latter of which are 
not susceptible to fowl typhoid 

Common chick diseases, \V. T. Johnson (\\ aslungton S da., ll c.vf Wash. Sta. 
Mo. Bui., 9 (J92t). So. 1. pp 11- If/) —This is a popular summary of information 
on the subject The author considers 20 per cent loss up to the time of laying, 
or about five or six months of age, to he a conservative estimate. 

Babesia cants and Haemogregarina cauls in the south of France, E. 
Put ncsa txt (Compt Rend Sac Biol [Pari*], S3 (1920), So. S3, p. lJjifJf ). — In the 
course of investigations of canine leishmaniasis the author has met with B. 
cam's and II. cams in the blood of dogs. In examinations of 367 dogs from 1913 
to 3917, 5.88 per cent were parasitized by 11. canis and 0.81 per cent by 11. cants. 
Canine plroplasmosis was found to lie most frequent in summer when it aver* 
aged 2.23 per cent, and lowest in winter when it reached an average of 0 56 
l>er cent H. cam's was observed three times, twice in July and once in August. 

Some common parasitic worms occurring in the domesticated animals in 
South Africa, E. M. Rohinson (So. I frican Join. Sal. Hist ., 2 (1920), No. 2, pp. 
273-279). — This is a brief account of some of the more important endoparasites 
of domestic animals. 


RURAL ENGINEERING. 

Nineteenth annual report of the Reclamation Service, 1919 - 20 , A. P. 

Davis (\V. <8.1 Reclam. Serv. Ann. Rpt.. 19 (1920), pp. SS9, fig. 1 ). — This report 
relates in particular to the work completed and in progress during the fiscal 
year ended June 30, 1920, and also contains information in regard to previous 
operations for explanatory purposes and to indicate progress. 

On June 30, 1920, the net cost of construction of the reclamation projects! 
amounted to a little less than $125, 000,000. The value of crops grown in 1919 on 
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lands served either in whole or in part from the works of the service amounted 
to nearly $153,000,000, about $89,000,000 of which represents the value of crops 
grown on the 1,113,469 acres of cropped land on the projects proper, from which 
definite crop statistics are secured, or $79.88 per acre, and the balance an esti- 
mated amount from approximately 1,000,000 acres of land served with water 
under the Warren Act from the works of the service. The projects already com- 
pleted or under way will ultimately comprise an area of over 3,300,000 acres. 

Keview of the work of the irrigation department, Central Provinces, for 
the year 1919-20, 8. G. Uivett-Carnac (Cent, pro vs. [and Herat, India], 
Irrig. Dept. Rev., 1919-20, pp. [/]-f 15) — This report deals with the work and 
expenditures of the irrigation department of the Central Provinces of India for 
the fiscal year 1919-20. 

Factors determining the duty of water in irrigation, J. T. Kinodon 
(. Engin . News-Rev.. 86* (1921), No. 13, pp. 51$, 547). — A list of the various and 
interrelated factors determining the use of water in irrigation is given, which 
has been prepared for use in court cases. It is considered useful us a guide in 
the analysis of conditions on new projects and for the improvement of conditions 
on projects already in operation. 

Surface water supply of Sow Mexico, 1919-1920, L. A. Gillktt (Santa 
Re, N. Alex.; Slate Ruffin. Dept.. 1919-20, pp. 184). -This report presents the 
results of measurements of How made on streams in New Mexico during the 
calendar year 1919 and up to and including September 30, 1920. i>ala on evapora- 
tion from water suriaces are also included. 

Farm drainage for larger and better crops, H. B. Hoe and G. K. B. El- 
liott (Minn. Farmer R Inst. Ann. No. 33 (1920), pp. 61-90, figs. 32). — A large 
amount of practical information on land drainage as it is practiced in the State 
of Minnesota is given, as a contribution from the University of Minnesota 

Power applied to agriculture. -II, Water power, W. It. 8. Clkohoknk (So. 
African Jour . Indus., 3 ( 1920), No. 7, pp. 383-596, pi. L figs. .{). — In a second 
contribution to the subject (E. S. It., 43, p. 591), the author deals with the de- 
velopment of water power for farm use, describes the overshot wheel, the Francis 
turbine, and the Felton wheel, and also deals with pipe lines and supply dams. 

Investigations of road subgrades, A. T. Goldbeok (Jour Sor. Automotive 
Engin., 8 (1921), No. //, pp. 339-346, figs. 7). — A revitwv is given of work finished 
and in progress on the investigation of road subgrades, especially that con- 
ducted by the Bureau of Public Itoads of the U. 8. Department of Agriculture. 

Biennial report of the Department of Highways, 1919-1920, J, M. 
Leonard et ai, (Nev. State Dept. Highways Rien. Rpt., 1919-20 , pp. 144, figs. 
51). — Data on the work and expenditures of the Nevada Department of High- 
ways on the construction of the State highway system for the period from 
January 1, 1919, to November 30, 1920, are contained in this report. 

Fourth biennial report of the Oregon State Highway Commission cover- 
ing the period December 1, 1918, to November 30, 1920, U. A. Booth 
et al. ( Or eg. State High a ay Comm. Bum. Rpt., 4 ( 1918-1920 ) , pp. JV-i-425, pis. 
49). — Data on the work and expenditures of the Oregon State Highway Commis- 
sion and of the office of the State highway engineer for the biennium ended 
November 30, 1920, are contained in this report. 

Dust explosions : Cause, effect, and prevention, I>. J. Price ( Engin, Neirw- 
Rec., 86 (1921), No. 15, pp. 634-636, figs. 3).— A brief review is given of some of 
the work of the TT. S. Department of Agriculture on the cause, effect, and 
prevention of dust explosions. 

Ignition temperatures resulting in explosion were determined as 2,363° F. for 
wheat elevator dust, 2,300° for flour, 1,821° for oats ami corn elevator dust, 
1,868° for oats hull dust, and 1,877° for ybllow corn dust. Limited tests indi- 
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cate that the velocity through a cloud of wheal flour dust is practically the same 
as through coal dust, and that through a cloud of powdered starch it is several 
times as rapid. 

Tests conducted in cooperation with the U. S. Bureau of Mines showed that 
the following explosion pressures in pounds per square inch were developed: 
Lycopodium 17.5, wheat smut dust 15.9, yellow corn 15.2, dextrin 14.G, tan bark 
53.3, wheat elevator dust 13, wood dust 12.8, corn standi 12.7, sugar 12.2, potato 
flour 11.7, fertilizer 19.5, coal (Pittsburgh) 10.1, cocoa 9.1, sulphur 8.8, and 
cork 7.4. From the know chemical composition of flour and a calculation of 
the approximate mechanical work which a given mass of flour can perform, 
it has been found that the contents of an ordinary sack, when mixed with 
4,000 cu. ft. of air, will generate force enough to throw 2,500 tons mass to a 
height of 100 ft. 

It is considered reasonable to conclude that the dust explosion hazard is 
greater during periods of continued low humidity. Possible changes in con- 
struction and the installation of mechanical equipment suggested by recent 
explosions are discussed. Among these, the prevention of the generation of 
high pressures by the use of thin walls offering little resistance to explosion 
pressures is suggested. 

The kiln drying of lumber, IT. D. Ttemann ( Philadelphia t and London: ,7. B. 
Lippineott f'o., 1920. 3. ed., pp. XJ+318. pis. 3L ftps. W) * — This is the third 
edition of this hook (K. S. R., 38, p. 40). 

The cartmretion of alcohol, A. W. Kcarratt (Jour. >s foe. Automotive Enpbu, 
«S (1921), No. 7/, pp. 328-330, ftps. 2 ). — The results of experimental work in the 
development of a tractor engine that will burn alcohol are reported. 

Using a 4j by 0 in., 4-cyllndcr, 10-valve engine, it was found that the best 
compression was 110 lbs. per square inch. The use of the entire exhaust heat 
for heating the fuel charge was found to he necessary. The temperature of 
the ingoing charge of fuel for go<Kl carburet! on and economical operation should 
not be less than 100° F. The intake-manifold should be designed to obtain 
uniform distribution, and the intake-manifold gas velocity at full load should 
not be less than 9,500 ft. per minute on the average. 

Starting difficulties were increased when burning alcohol, but satisfactory 
starting was accomplished by a redesign of the starting crank, together with 
the use of a mixture of four parts of alcohol to one of gasoline. 

Belgian experiments on palm oil as motor fuel (Them, and Hie tall. Lupin., 
2Jf {1921), No. 9 , pp. 400, !fOl) — A series of experiments begun in 1914 and now 
in progress on the use of palm oil as a fuel for internal-combustion engines is 
briefly described. 

It Is stated that the calorific power of palm oil is from 20 to 25 per cent loss 
than that of crude oil, and that it fuses at a comparatively high temperature 
(37° O.). Complete combustion was found to be necessary to the satisfactory 
utilization of palm oil. After shirting and warming up on crude oil several 
engines ran smoothly on palm oil. The oil neither dogged the motors nor 
left any perceptible solid residue. 

Analyses are said to show that palm oil is a mixture of palmitate and oleate 
of glycerin, with some variable quantities of palmitic and oleic acid. It con- 
tains about 95 per cent of fatty acids and appears as a pasty substance of 
yellowish or salmon color. Its calorific power is estimated at 9,228 calories, 
and it is flammable at 210*. 

The Nebraska tractor tests, O. W. Sjogren et al. (Nebraska Sta. Bui . 777 
(1921), pp. H, fig. 1 ). — This bulletin enumerates tbe provisions and objects of 
the Nebraska tractor testing law (K. 8. It., 42, p. 784), describes the tests im- 
posed and the apparatus used, and lAimmarizes the data contained in the re- 
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ports of tests conducted in 1920. The tests covered 69 different tractors of 
about 38 makes. Some of the details of these tests have been noted In the 
Record from time to time. 

Farm mechanics (Indiana Sta. Rpt. 1920, p. 24). — Tractor tests to determine 
actual ratings showed that the angle iron cleat wheel equipment commonly 
used permitted as high as 40 per cent slippage on a 2 plow tractor between 
normal and no load. In dry soil the sequence of cuts made by the angles 
resulted in a series of earth blocks cut loose, which moved back when the 
thrust of the tractor caiue against them. The disturbance of the soil was ex- 
treme, causing unnecessary strains to be thrown on the mechanism of the 
tractor by constant jerking. The effects of the angles were not nearly so 
pronounced on damp plastic soil. 

Best results were obtained with a thin spade about 3 in. square. Only 
3 per cent slippage was observed with these. The conclusion Is drawn that 
the best. tyjie of lug is that which enters and leaves the ground with the least 
disturbance. The staggered spade lug was the best in this respect 

How the tractor saves time, 0. II. Spiiagttc (Tractor and Qas Engine Rev., 
14 (1921), No. 3 , pp. 7, 49 1 fid*- 3 ). — Graphic (lata are presented on the time re- 
quired to plow, till, plant, and harvest 30 acres of wheat with a tractor and 
with horses. It is shown Unit about one-fourth the time was necessary to do 
the work by tractor as by horses, and it is pointed out that the tractor be- 
cause of its extra power was able to plow deeper and make a better seed bed. 

I, Working tests of straw presses, packers, and carriers. II, Individual 
and new tests, and other investigations, A. Christensen (Statens Redsk . 
Rrpner, Beret. 21 (1919), pp. 91, figs. 23).— Comparative tests of 10 different 
commercial makes of straw presses, packers, cutters, and carriers are reported 
and discussed, together with special individual tests of different apparatus, 
such as a ixffato digger, lubricators, paper-binding twine, and different com- 
mercial makes of farm engines and motor plows. 

Studies on corn- harvesting machinery, M. Conti (Rev. Facult. Agron. y 
Vet., Ihienos Aires, 3 (1920), No. I, pp. 25-32, figs. 4). — Two corn harvesters 
developed after three years’ study at the Experimental Institute of Agricul- 
tural Mechanics at Buenos Aires are described. 

One machine is adapted for the cutting of green corn for silage, and con- 
sists of an Inclined knife between forked iron frame parts which receive 
and cut the standing corn, allowing it to full on a platform where it is properly 
loaded. Two men and three horses are required. 

The second machine is adapted for the harvesting of dry corn and also 
requires two men and three horses. The knife is a circular saw-edged type, 
revolving at between 180 and 200 r. p. m., and is actuated by a wheel on the 
ground. Both machines are said to have been satisfactory under test. 

The twist drill: Making it fulfill great expectations, H. Wills (Tractor 
and Gas Engine Rev., 14 (1921), No. 3, pp. 10, 11, 43, figs. 14). — Data and infor- 
mation on the proper use and maintenance of twist drills, with particular 
reference to the repair of farm machinery, are given. 

Farm buildings, F. O. Lewis (Indiana Sta. Giro. 100 (1921), pp. 144 , figs. 
130 ). — The purpose of this circular is to offer suggestions on the planning and 
construction of farm buildings, including dwellings, barns, hog and poultry 
houses, workshops, and other buildings. It is based upon a study of farm* 
building practice in Indiana and neighboring States. Plan and detail drawings 
of the different structures are given, together with considerable working data. 

Domestic architecture, L. E. Robinson (New York : Macmillan Vo., 1917 f pp. 
73, figs. 50), — Part 1 of this book is a text intended for use in teaching 
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the subject of the house in colleges and in schools of home economics. It is 
devoted to a consideration of house design and construction, the cost of dwell- 
ings, and such related topics as the selection and development of the site, and, 
to some extent, of the equipment and decoration of the interior. Chapters are 
included on the history of domestic architecture, domestic architecture in the 
United States, and the practice of architecture. Sketch problems are appended 
to each chapter. 

Part 2 is a practical guide for house design, consisting of a drafting-room 
manual, problems in design, and a glossary of architectural terms. 

Conveniences in the home, J. L. Sueppebd (Minn. Formers 1 Just. Ann. No. 
33 (1020), pp. 138-148, ftps. 11 ). — (Jeneral drawings and practical information 
are given for installing what are considered to be cheap and serviceable water- 
supply systems for farm homes. These include also information on cisterns. 

The septic tank — a method of sewage disposal for the isolated home, 
H. E. Murdock (Montano Sta. Bui 137 (1920), pp. 27, ftp*. JJ f ) . — A progress 
report is presented on studies begun in 1915 at the station with three different 
types of sew age- treatment tanks and disposal areas, together with general 
information regarding results obtained from miscellaneous installations in the 
neighborhood. 

The tanks included (1) a single-chamber septic tank & ft. wide, 7 ft. 10 in. 
long, and 3 ft. deep; (2) a double-chamber septic tank with digestion chamber 
2 ft. wide, 5 ft. long, and 41 ft. deep, and a discharge chamber fitted with an 
automatic siphon; and (3) u modified linhoff tank 3 ft. 4 in. wide, 4 ft. 4 in. 
long, and 1 4 ft. deep at one side and 10 ft. deep at the other. All three tanks 
are provided with sludge outlets and with inlets entering below the sewage 
line. No definite data are given regarding the nature and amount of the 
sewage treated or the basis of design of the tanks. However, it is noted that 
during four winter seasons the sewage flow to the tank varied widely in nature 
and amount and was discontinued for considerable periods from time to time. 

After the four seasons it was found that approximately the same amount of 
scum was on the surface of each tank. It appeared that the septic action and 
the deposition of sludge were practically the same in the three tanks. There 
was very little sludge deposition, and apparently septic action was good in all 
three tanks In spite of the variable conditions of service imposed. 

The disposal areas were operated at a depth of 14 in. iu light soil and were 
apparently little hindered by long periods of zero weather. They cared for 
the sewage eflluent satisfactorily. 

On account of the simplicity, case of construction, and comparatively low 
cost of tlie single-chamber tank it is recommended for isolated homes. 

The studies are being continued. 

Surface purification of sewage, W. D. Scouller (Surveyor and Munir, and 
County flnpin., 58 (1920), No. 1511 , pp. 447, 44 $)- — Studies on the various stages 
Jn the purification of sewage passing through a percolating filter are reported. 
An inclined galvanized tube 8 ft. long and 0 In. in diameter, containing .1 in. 
clinker obtained partly from a mature filter, was first used, settled sewage 
being dripped in at the upper end. To increase the length a surface 34 ft. 
long, made of half Iron pipes 3$ hi. in diameter, was also used. 

It was found that “ when sew r ugc is passed over a surface in presence of air 
the organic matter is gradually deposited and forms a tenacious slime. The 
organic matter first deposited is that kind which gives rise to sulphureted 
hydrogen when fermented anaerobically. The slime has the property of with- 
drawing colloidal matter from sewage and acts ulso as a reducing agent Dis- 
integration of the slime began 10 weeks after starting the experiment and 

61868° — 21 7 
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coincided with the appearance of small worms. At the same time nitrification 
set In. Oxidation thus appears to be related to slime disintegration. 

“Nitrification was never noticed after the sewage traveled H) ft., and prob- 
ably could not take place in the first 1C ft, because of the thickness of the 
slime. The free and saline ammonia which disappears from the settled sewage 
was not all recovered as oxidized nitrogen in the effluent 

“The purification of sewage depends on the rate of treatment, or, in other 
words, varies with the surface used. A coarse filter is usually constructed with 
large material at the bottom, and graduated so that finer material is on the 
surface. The reverse process of having large material at the top and finishing 
with the smaller material below the center would probably prme more efficient,’ 1 

Studies on the process of removal of sulphureted hydrogen from tank eflluent 
by filters using the same apparatus showed that “sulphurated hydrogen (8-10 
parts S per 100,000) in a solution of tap- water is mostly absorbed by the slime 
after traveling 10 ft., when passed o\er surfaces which have previously been 
treating sewage, probably as suiphid. Part is converted into sulphate (about 
15 per cent), but this is largely increased when the apparatus is resting, A 
weak solution of sulphureted hydrogen (2 parts S per 100,000) is retained 
after traveling 10 ft , and nearly all after 4 ft., hut it is all recovered by 
oxidation to sulphate. The slime absorbs sulphate from sewage, but the 
records are insufficient to show what actually happens to the sulphate.” 

Formula for determining settling periods in basins or tanks, T. Saviluk 
( Ha pin. N( irs l*< r„ (UU1), No. /. 7, p 6*}?).- A formula for calculating settling 
periods in the treatment of water or sewage for special use where it is desired 
to determine the settling periods directly for \arious dimensions of tank without 


finding the velocity of flow is derived as follows* S 


7.5 LAN 
O 


in whhh X the 


the settling period in hours. 1/-- length of tank. A -cross-sectional urea of 
tank, N— number of hours during which flow is assumed to occur, and Q— total 
flow in gallons per day. 

Operating a home heating plant, A. M. Daniels H\ 8, /)ep/. l or., Hamm s' 
!Htl tlVJf {liviti), pp. PS, /e/,s\ 8). —The requirements that should be met in order 
to heat the home satisfactorily are discussed, and «d\i<e is gj\<n concerning 
the selection, installation, and operation of home heating plants. 


RURAL ECONOMICS AND SOCIOLOGY. 


Preliminary report on farm organization in Twin Kalis arid Latah 
Counties, B. IIr\u:u {Idaho S(a. Hul. /A'J (7P2/), pp I/).- The first of two 
projects which lane been undertaken in Ibis region by the station cooperating 
with the Office of Farm Management and Farm Economics, of the lh X. 
Department of Agriculture, for the purpose of studying crop rotation and 
cropping s> stems that should he followed as well as the relathe profitableness 
of the different crops and classes of !t\e stock is reported. 

Oonslderahie data secured in November and December, 1019, on 200 farms 
In the vicinity of Twin Falls, Idaho, covering the period from December, 1918, 
to December, 1019, are presented in detail. The average crop yields per acre for 
these farms were as follows: Wheat 38 bu., barlej 40 bu., potatoes 137 ewt., 
beans 1,122 lbs., sugar beets 9.2 tons, alfalfa hay (3 cuttings) 3.9 tons, red 
<‘lo\or hay (1 < utting) 1.1 ton, red closer seed 280 lbs., and alsike clover seed 
318 lbs. 

The average number of annual units kept per farm varied from 7 for the 
group of smallest, farms to 21.3 for the group of largest farms. For the 200 
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farms as a whole, 82 per cent of the receipts were from the sale of crops, 11 
per cent from the net increase from live stock, 2 per cent from miscellaneous 
sources, and 5 per cent from an increase In feed and supplies. 

The average expenses ranged from $1,080 for the group of smallest farms 
to $4,249 for the largest- size group. The percentage of expenses required for 
labor increased steadily from 22 per cent for the group of smallest farms to 
40 per cent for the group of largest farms. 

The sum of labor income plus family perquisites, representing the full amount 
the farmer has left for his labor after allowing 7 per cent for the use of the 
farm capital, averaged $002 for the group of smallest farms, $537 for the 
second-size group, $928 for the third, $1,381 for the fourth, and $1,188 for the 
fifth, the average for the 200 farms being $940, 

The average return on the capital of the 200 farms was 7.2 per cent. The 
group of smallest farms made 0.2 per cent on the average farm investment and 
the largest 7,3 per cent. The fourth-size group. Including the 80-acre farms, 
made the highest return on capital, while the 40-acre farms made the lowest. 

Direct crop labor requirements, the influence of crop yields on the return 
on capital, and the relation of size of farm to the efllcient use of labor and 
machinery are analyzed and the data tabulated. 

Cost data for the sugar beet crop in this region are tabulated on the basis 
of 44 records and a total ol 087 acres of beets. The figures indicate that the 
total average cost of producing sugar beets in Twin Falls County, Idaho, 3919, 
the use of land included, was $130.39 per acre and $12.50 per ton. Of the 
total cost per acre, labor was 54.2 per cent, manure 2.5 per cent, seed 1.7 per 
cent, water 2.3 per cent, taxes and insurance 2.7 per cent, machinery 5.3 per 
cent, overhead fi.l per cent, and land 25.2 per cent. When the use of laud was 
excluded from the cost items, the average costs were $102,10 per acre and 
$9.30 per ton. 

The average } ield of beets for the 087 acres was 10.9 tons, the price received 
per ton was $11, and the margin of profit per acre $22.78. At an average 
valuation of $442 per acre, a return of 5.15 per cent on the investment was 
realized. 

Some types of irrigation farming in Utah, E. B. Brobsakd (l tah Bta. Bui. 
/ 77 (1920). pp. IJfO. fiim. 21 ). — The original investigation was conducted during 
1914, 1915, and 1910 by the author, emplo.\ed by the F, S. Department of Agri- 
culture and the Utah Experiment Station, Types of farming as reflecting the 
interrelationships of economic tactors wen' studied front a total 950 farm rec- 
ords for from one to three years in eight areas, including one eacli in Cache, 
Salt Lake, Utah, Carbon, Millard, Emory, Sevier, and Beaver Counties. The 
plan of study enumerates and describes the individual crop and stock enter- 
prises, determines the magnitude and Importance of the separate enterprises 
and combinations and proportions, and analyzes the factors affecting their 
choice and combination. The llyde Park area, in Cache County, is treated in 
considerable detail, the others only briefly. 

The farm well planned, D. II. Otis (Wisconsin Sta. Bid. 328 (1921 ) , pp. 28, 
figft. 22 ).— Recommendations are made for planning the size and shape of fields 
on 10 typical Wisconsin farms, as well as crop rotations best suited to Wiscon- 
sin conditions* 

Comparison of rotations, crop costs, and net receipts per acre, H. R. 

Hoyt (Ohio Rta. But. 344 (1920). pp. 274, 2751. — Comparison is made of rota- 
tions on the Paulding County Experiment Farm on the basis of five-year aver- 
age yield and value per acre, 1915-1919 Labor and miscellaneous costs and 
net receipts per acre are tabulated for rotations followed on tenth-acre plats. 
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Cost accounting work, It. B. Barker ( Ohio Sta. Bui. 344 (1920), p. 4&1)'~~ 
From records kept on the Madison County Experiment Farm as to the relative 
costs, labor costs especially, of growing different crops and of per forming 
different operations, it was found, for instance, that in 1919 it cost $18.59 per 
acre to cut and husk corn and put the corn and stover into the barn; while it 
cost $26,24 per acre to put the same kind of corn into the silo. It was found 
also that 34 man hours and 59 horse hours were required to grow and harvest 
an acre of corn husked on the stalk, while an acre of oats required 39,5 man 
hours and 23.5 horse hours for growing and harvesting. 

Cost of producing wheat, M. It. Coo ran and It, >S. Washtjttrn ( U. S. Dept 
Ayr. But 943 (1921) , pp. 59, pis. 2, ft ox. 9). — Tabu later! cost data derived from 
481 records, of which 197 wore obtained in five representative counties of the 
principal spring-wheat Stales, North and South Dakota and Minnesota, and 
284 in nine counties in Kansas, Missouri, and Nebraska, important winter- 
wheat States, furnish the basis of this analysis of the average cost and varia- 
tion in cost on individual farms and groups of farms in each area visited, as 
well as of the more important reasons for the great variations in cost per acre 
and per bushel on individual farms. A total area of 43,940 acres seeded to 
winter wheat, yielding 635,124 lm., and a total area of 44.218 acres settled to 
spring wheat, with the total production of 362,047 bu. for the crop year 1919, 
were involved. 

The average yield of spring wheat was 9 bu. per acre in the United States as 
a whole in 1939, and 8.4 bu. per acne for (lie total spring-wheat area surveyed ; 
the average yield for all winter wheat in 3919 was 14.7 bu. per acre, while 
that for farms surveyed was 14.9 bu. r>er acre. The largest number of spring- 
wheat farms fell within the group having n yield of from 5 to 10 bu. per 
acre, while the largest number in the winter-wheat districts were included in 
the group having a jield of from 15 to 20 bu. 

The difference between the gross cost and the sum of credits for pasture and 
any straw utilized on the farm is taken to he the net cost of producing wheat. 
The average cost expense ot each item was computed on u weighted basis by 
dividing the total cost of each item by the total wheat acreage. An analysis 
of the total cost for spring and winter wheat shows that labor constitutes about 
32 to 35 per cent of the total cost of production, thrashing about 8 per cent, 
materials from 30 to 17 per cent, land rent from 24 to 30 per cent, and other 
costs from 17 to 19 per cent 

The average cost of producing winter wheat was $27 80 per acre and $1.87 per 
bushel as compared with an average cost for spring wheat of $22.40 per acre 
and $2.65 per bushel. The difference in cost per bushel of producing spring and 
winter wheat is due to a lack of relation between the cost of producing an 
acre of wheat and yield obtained, tbe cost per acre of winter wheat being 24 per 
cent greater than for spring wheat, whereas the yield per acre was 77 per cent 
greater, in the spring- wheat area about 33 per cent of the production was on 
the farms having costs above the average; in the winter-wheat area about 40 
per cent of the production was on farms having costs above tbe average. 

Summaries of costs by districts, range in cost per acre by counties, net cost 
per bushel, variations in items of cost, array of fa ms according to cost per 
bushel by counties, cumulative percentage of acreage grown at various bushel 
cost, cumulative percentage of total production, and individual costs per acre 
are tabulated and interpreted. 

The cost of raising grain, P. S. Goodman ( Amer . Elevator and Grain Trade , 
39 (1921), No. 9, pp. 707, 708 ). — Certain data derived from an Inquiry into tho 
costs of producing the principal crops, made immediately after the 1930 census 
and published in the Crop Reporter ot the U. S, Department of Agriculture in 
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19X1, are extended on the basis of annual reports in the same publication of 
labor costs, average yields, monthly prices of products on the farms, and land 
values for the years 1916 to 1920, inclusive. The study is carried out with 
respect to wheat, corn, and oats in the United States as a whole. Corn and 
oats in Iowa and wheat in Kansas are similarly studied. 

Cost of canning Wisconsin peas, T. Mackun {Wisconsin IS ltd. Bui . $27 
{1921), pp. 20, figs. 6) — A complete analysis of facts submitted by 22 of the 88 
Wisconsin pea-canning factories as to the various elements of cost involved In 
the business indicated that in 1919 the cost of raw peas amounted to 26.4 per 
cent, cans represented 22.7, boxes 5.2, direct labor 8.7, all other expenses 25.5, 
and profit before deduction of income tuxes 11.5 per cent of the factory selling 
price of No. 2 size cans of peas. 

It is said that over $16, (MX), 000 is invested in land, buildings, and equipment 
for this industry. $9,000,000 by fanners. About 56,672 acres were devoted to 
the growing of peas for canning in Wisconsin in 1919, one-fifth of which area 
was owned and cultivated by pea-canning companies. 

The adjustment of the farm business to declining price levels, H. O. 
Tayu>k ( t/out . Farm Fean., 3 {1021), No. 1 , pp. 1-9). — The points made in this 
presidential address with regard to the curtailment of expenses of agricultural 
production and marketing have been previously noted (E. S. K., 44, p. 196). 
In regard to the problem of agricultural protection, the comment is made that 
“whether the world conditions are such as to facilitate a world economy or to 
necessdate a national economy, the American farmer is now in a state of mind 
to demand protection in the home market for his products. ]f we are now to 
enter upon a period of agricultural protection similar to that hi England known 
as the *Oorn Laws' following the Napoleonic Wars, we should study with care 
the English experience.” 

Address of Henry i\ Wallace, Secretary of Agriculture, before the Farm- 
ers’ Grain Marketing Committee of Seventeen, Chicago, April G, 1921 

I Com ntv \gnif end Farm Bur., April , 1921, pp. 3-7; also in Wallace's Fanner , 
JfO {1921), Ac. 13, pp. (j'/2. 0*1/3, fig. 1 ; abridged in l . SS. Dept. Agr., Market Hptr 
3 {1921), Ao. hN, pp. ,273, 2IUJ ) . —The author's conception of the proper func- 
tion of the Government in furnishing information with regard to the supply and 
demand, ami facilities and cost of marketing, perishable and other farm crops, 
is set forth. 'The plan of cooperative marketing evolved by the committee ad- 
dressed is commended as being foumhxl on practical experience, as being an 
adjustment of existing systems and riot an al tempt to create a monopoly or fix 
a price, 

Yearbook of the International Farm Congress i Yearbook Intematl . Farm 
(long,, 1920 , pp. 173. pis. (i ). — Inchnhsl in the proceedings of the fifteenth annual 
session of this body, held at Kansas City, Mo., December 9-1 J. 3920, are ad- 
dresses by H. J. Waters ami H. C. Taylor, both of whom emphasize from one 
viewpoint or another the necessity of economy in agricultural production. 
Other speakers were officers of the congress and men interested in the produc- 
tion and marketing of agricultural products. Resolutions adopted and the 
constitution of the congress, its history and purposes; a roster of a number of 
farm organizations; and other items of general information are given. 

Food supplies in peace and war, K. II. Ki;\v {New York and London: Long- 
mans, Green <1 Vo., 1920, pp. VI l +183 ). — A survey is made of the world’s food 
supply in its relation to world consumption. The author concludes that there 
is no cause for alarm about a general food shortage 1 while the world is at i>eace. 
He believes that the actual limit of food production is one of the least serious 
aspects of the food question. 
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Special emphasis is given to the situation of Great Britain. The solution 
Of England's problem, according to the author, lies in stimulating the prod no 
ticm of materials for export as well as of produce for home consumption. The 
multiplication of small land holdings to get more men on the land, the better- 
ing of the social and economic conditions of farm workers, and further support 
by the State of agricultural education and research, are the means suggested 
for increasing agricultural output 

The British corn trade from the earliest times to the present day* A. 

Barker (London and New York: Sir Isaac Hitman & Sons, Ltd L, [7.921], pp. 
VII I +132, figs, 10 ). — Famine and price fluctuations resulting in England from 
poor seasons, pestilence, and the perils and limitations of shipping in early Eng- 
lish history, and early attempts to legislate against speculation in food grains, 
are described. Grain prices between 1600 and 1815 are reviewed in some 
detail as reflecting war and peace and consequent agricultural conditions. The 
sliding scale of duty on imported grain put into effect by the so-called 4 ‘ Corn 
Laws" for the protection ot the British grower is discussed, and the various 
evasions resorted to and the opposition aroused are related. The growth and 
development of the modern corn trade is attributed to the abolition of high 
protective duties, the development, of steam navigation, the growth of British 
industries, and the increase of urban population, together with the opening 
up of new wheat lands in western countries. The effects of the recent war 
and the events leading up to and necessitating the temporary paralysis of 
British com trade under government control are set forth. 

The present potential grain production in Italy, G. Zattint (Min, Agr 
[Haig], tffie. Statin, Agr , Not. Period. Statis. Agr., 11 {1920), No. 8, pp. 7-57). — 
This article presents a resume of grain statistics for the period 1009-1920 by 
years, regions, and pi evinces, showing maximum and minimum acreages and 
production. This study does not encourage an attempt to increase grain pro 
duotion. It is shown that the amount produced is at present just about suffi- 
cient for the home demand. 

Modern agriculture, with special reference to progress in Canada since 
confederation in 18GG, G. C. Okeelman (Jour. Hoy . Soc. Arts , $9 (1921), No. 
8 562 pp. 209-228) .-—In these pages there is given a general resume of census 
figures, mainly since; 1870, with discussion, showing the areas, yields, and 
values of the principal Canadian crops, numbers of live stock, production of 
dairy products, and fruit growing and trade. A brief note relates the begin- 
ning and development of agricultural education in the provinces. The discus- 
sion is contributed to by D. HaU and others. 

Agusan: Its natural resources and opportunities for development, P. J. 
Wester (Philippine Agr. Rev., 13 (1920), No. 2, pp. 100-111, pis. 6). — A general 
description of this region and a report of climatic conditions, population, 
history, agriculture and food crops, and its commerce and communications 
are given in this article. Illustrations include maps and photographs of the 
country showing typical vegetation. 

Modern land settlement, G. B. Schell (Calif. Univ. Jour. Agr,, 7 (1921), 
No. S , pp. 8-5, SO, figs. 2). — Certain land colonization projects under private di- 
rection, particularly one in the suburbs of Sacramento, Calif,, are briefly de- 
scribed. 

Agricultural questions (Geneva: Intermix . Labor Off,, 1921 , pp. 88).-— So- 
cial questionnaires have been drawn up directing the attention of the various 
governments participating in the third session of the International Labor Con- 
ference, to be held at Geneva In October, 1921, to the regulation of agricultural 
labor. The existing legislation and available information with reference to tlie 
adaptation of the resolutions of the Washington conference of November, 1919, 
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to agricultural labor, especially the regulation of the hours of work, means of 
preventing and providing against unemployment, and the protection of women 
and children, also on the subjects of technical agricultural education, housing 
of agricultural workers, the guaranty of the right of association and combina- 
tion for agricultural workers, and their protection against accident, sickness, In- 
validity, and old age, are briefly presented in each case preceding the outline 
list of questions. 

Agricultural labor in its international relations {Ireland Dept. Agr. and 
Tech. Instr. Jour., 21 {1921). No. i, pp. 13-1 7 ). — In these pages is offered an ex- 
tract from the debate in the commission on economic and social policy of the 
fifth general assembly of the* international Institute of Agriculture, on the mo- 
tion made, m view of the possibility of the application of international labor 
regulations to farm work, recommending a more thorough study by the institute 
itself of the economic, juridical, and social conditions of life of agricultural 
wage earners. 

Marketing problems of Minnesota farmers, H. J. Hughes {Minn. Dept . 
Agr. Bui. 11 {1920), pp. 23 ). — A discussion of the market crops of Minnesota and 
the particular marketing conditions which they require, together with notes on 
the role of coo|)eration in this connection, is offered. Certain principles exempli- 
fied in an agency for marketing Minnesota potatoes and perishable products are 
outlined, and their possible application to the marketing of wool, dairy prod- 
ucts, live stock, eggs, ha> and roughage, grain, and farm timber is suggested. 

Farmers’ Market Bulletin (Ao tth Carolina Fta., Fanners' Market Bui., 8 
(1921), No. 1,1, , pp. 11 ). — This number continues the usual monthly list of prod- 
ucts which farmers have lor sale, with notes on coojierativo marketing. 

The Market Reporter (If. N. Dept. Agr.. Market ftptr., 3 (1921). Nos. 15, pp. 
225-21,0, fig. 1: HI, pp. 21,1-250, fig. 1; 17. pp. 2 57-272: 18, pp. 273-288 ).— The 
usual abstracts of information of domestic mouunent, imports and exports, 
prices, and the situation in the market of specified commodities and important 
classes of agricultural products arc given in these numbers, together with analy- 
ses of foreign market conditions. Brief special articles on this year’s prospec- 
tive harvest of wheat in India and Rumania appear in Nos. 15 and 1(5, and in 
No. 15 there is also an account of live-stock marketing costs with tabulated in- 
formation relating to maximum and minimum commission charges on various 
classes of live stock in 1914 and 1921 and yardage charges per head. An investi- 
gation of the numbers of cattle to be pastured and pasturage charges in Kansas 
and neighboring regions is reported on in No. Id. Estimates arrived at on basis 
of a survey by the Bureau of Markets and from oilier sources are given in No. 
17, indicating the percentage of the marketable surplus ot hay sold, and pointing 
out the extent and causes of present price declines for hay In No. IS there is 
published a portion of the address by Secretary H. <\ Wallace, as noted above. 

AGEICTDXTUEAL EDUCATION. 

Vocational education, IX Snedden (Netc York: Maemillan Co., 1920. pp. 
XI A- 587 ). — This book is devoted primarily to a discussion of current problems 
in vocational education for the rank and file of workers. The author analyzes 
the essential factors of the problem ami then states his own hypothetical 
surmises ami conclusions. Bibliographies, occupational statistics, and a ter- 
minology of vocational education are included. 

For the purposes of this book a fundamental distinction is made between 
(1) direct vocational education, taught by the schools, including only those 
forms In which training for a specified vocation is the primary, central, and 
controlling purpose, and in which production, recreation, control, etc., are all 



194 EXPERIMENT STATION RECORD. fV«1.4C 

regarded as secondary, minor, or Incidental purposes; and (2) indirect voca- 
tional education, or vocational by-education, which is a by-product of activi- 
ties designed primarily for other purposes and is taught through apprentice- 
ships on farms, and in homes, shops, offices, mines, etc. 

The chapter on vocational education for the agricultural callings discusses 
the varieties of vocational agricultural education; the home project school; 
debatable issues with reference to the organization and method of instruction 
in secondary vocational agriculture as indicated by Baton (E. S. R., 88, p. 598; 
89, p. 797); vocational aims; specialization of function; focal and marginal 
fields; unsettled problems, such as the acquisition of land, enlarging capital 
units, and leaving the farm; the project method of teaching agriculture eluci- 
dated by a summary of the conditions which ideally might be expected to pre- 
vail, together with the vocational pedagogy of aim and method implicit in such 
conditions; rural schools and vocational education for the farming callings, 
including findings on tlie aims of rural school elementary education, rural sec- 
ondary education, agriculture in general education, and vocational secondary 
education. 

In the author’s opinion the greatest practical dangers in the evolution of 
workable schemes of agricultural education will come from the attempts to 
train boys to be “ farmers ” in the general sense, as the 44 all-round fanner M 
or general farming fits very poorly into the economy of the twentieth century. 
Vocational education must follow the specialization produced by economic 
forces. In framing the plans of vocational education for agricultural schools 
he would be guided chiefly by the practice of successful modern farmers, dis- 
tinguishing sharply between their capacities or powers involved in abilities to 
do, to execute, or to perform, and those involved In abilities to appreciate the 
need of the services of others and to appraise or evaluate that .service when 
rendered by them. General analyses of different types of farm life in various 
regions are considered desirable In order that the educative processes may be 
closely adapted to individual and community needs. The two problems at 
present found most pressing are the provision of opportunities for practical 
training for city boys and the problem of combining secondary vocational agri- 
cultural education with preparation for higher institutions for the study of 
agriculture. 

Before the agricultural colleges of this country will train qualified teachers 
of vocational agriculture effectively, the author believes two antagonistic con- 
ditions will have to be overcome. The actual requirements of successful voca- 
tional education for the agricultural vocations must be defined, formulated, and 
made a matter of demonstration, and the college authorities and the other 
related agencies of scientific agriculture must become convinced that there is 
a place, and a large place, for vocational education in agriculture below the 
level of the college. This problem may be simplified when American secondary 
education in its administration shall refuse to accept a bachelor’s degree, even 
when it has been obtained partly on the basis of so-called educational courses, 
as indicating the equivalent of professional preparation for teaching. At least 
one year of definite professional preparation in addition to the requirements 
of the bachelor’s degree should be met on the part of secondary school-teachers, 
as is now required in one State and provided by a few colleges. 44 These agri- 
cultural colleges, though offering ostensibly vocational education, are still tied 
to the chariot wdieels of the B. S. degree, which can in no true sense he a profes- 
sional degree, and which must always seriously deflect the aims of professional 
education.” 

In the chapter on vocational home-making education the author submits a 
few specific problems, together with methods for their further study and certain 
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tentative proposals for criticism. The characteristics and functions of homes, 
the vocation of home making, the sociological scope and standards of the home- 
making functions, the “ case method ” of study, the project method of teaching 
home making, the organization and administration of home-economics education, 
and household arts as liberal education are discussed. The author considers 
the more effective coordination of home-making education with the home activi- 
ties of the pupils and the age at which it is efficiently practicable to begin sys- 
tematic vocational home-making education as the two chief problems of home- 
making education at the present time. 

Introduction to vocational education, D. S. Hill (New York: Macmillan 
Co 1920, pp. XVI 1+483, 7). — This is a statement, with an introduction by 

M. V. O’Shea, of fads and principles related to the vocational aspects of educa- 
tion below college grade. It includes a discussion of the relation of public edu- 
cation to democracy, the meanings, ideals, and adjustments of vocational educa- 
tion to the individual and society, its relation to social problems, the auspices 
of vocational education, the history of Federal aid, and the development of 
Federal cooperation. A chapter on problems in agricultural education is de- 
voted to a discussion of the fields of instruction, elementary agriculture, sec- 
ondary instruction, study and teaching r. practice of agriculture, the machinery 
for adequate agricultural education, applications of the Smith-Ilughes law, 
pedagogical problems, agricultural education in philanthropic and other institu- 
tions, the improvement of rural lih\ problems, and selected re fe retires, 

The author concludes that both in collegiate and in secondary schools distinc- 
tions should be m*ogni'/ed between agricultural courses that are vocational in 
aim and those agricultural courses that are intended merely to enlarge knowl- 
edge and appreciation and to be an adjunct of liberal education. Better coordi- 
nation is needed between the numerous instrumentalities of training in agricul- 
ture at public expense, whether in elementary, secondary, or higher institutions. 
Pedagogics) questions of organization of programs, courses of study, and cur- 
ricula are pressing, and should be worked out through conference, research, nnd 
united efforts of (cachets, superintendents, univeisity professors, and Slate and 
Federal specialists. 

A chapter on the practical education of girls and women considers underlying 
principles, home economics and household arts education, vocational home- 
making courses, industrial and trade and extension schools for women, applica- 
tions of the Smith -Hughes Act, and other vocational education of women. 
Problems and selected references are included. 

The problem of summer teaching in connection with project supervision, 
A. YV. JSolan (('. jN. Bur. 1UL, *Scc. School Cm\ 7 (1920), pp. 6). — 1 This paper was 
presented at the meeting of the American Association for the Advancement of 
Agricultural Teaching on Oetoimr 30, 1020, and is based on replica of iState 
supervisors of agricultural education to a questionnaire on the subject 

The author states that HO of these supervisors reported that they r«*q uired no 
systematic book study of vocational students during the summer months, project 
study outlines and records affording the only written guides in the hands of the 
pupils for the summer work. In many cases these provided full instructions 
for carrying on the practical work of the project, for recording all transactions 
in connection therewith, and for reference readings to be used for a fuller 
understanding of the project in all its problems and related interests. 

The opinions, gathered from 33 replies, limy be summed up in the statement 
that trammer teaching should consist largely of personal individual instruction 
as needed, based upon the seasonal problems of the farm practice; such instruc- 
tion to pertain to the improvement of skill in the manipulative processes, the 
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solution of problems arising in connection with the project or farm practice, and 
to principles, basic facts, anti related interests necessary for an intelligent 
understanding for the best practice. In addition to personal conference with a 
boy at the scene of his work, the author suggests as desirable a project record 
book for cost accounting and notes relating to the boy’s record of the project, 
and a fully worked-out manual or text, supplied with references at each point, 
upon the project basis, for each major enterprise likely to be chosen by the 
vocational students as projects. 

Philosophy of agricultural instruction, R. Krzymowski ( Philosophic der 
iMndwirtHch a ftsleh re. Stuttgart : Kugcn Ulmer , 1919 , pp. \V]+164, figs. 2 ). — 
The author discusses the fundamental principles of agricultural instruction, 
including its historical development from the time of Albrecht Timer, and 
previous thereto, through that of Justus \on Liebig; agriculture as an industry 
and as a natural phenomenon, and its indispensableness ; its position, together 
with its objects, in the development of intellectual culture; its rationalism and 
related factors; experimental and nonexperiment a 1 inquiry in agriculture; the 
principle of selection and the historical development of agriculture; supplement- 
ing systematic and experimental agricultural instruction by agrarian history 
and geography; empirical-practical knowledge; and the esthetic element in 
agriculture and agricultural instruction. A consideration of agrarian geog- 
raphy is appended. 

What the agricultural promotion school is and its objects, TL Rentschleh 
(Wurtlemb. Wchnbl handle. ., 1920, No. l f 7, pp. 485, 486 ). — The proposed organi- 
zation of agricultural promotion schools (Forderschulen) of Intermediate grade, 
to form the connecting link between the lower agricultural winter and farm 
schools and the higher agricultural education institutions in Germany, is 
briefly outlined. As planned, the school would offer a 2-year theoretical course 
to which would be admitted only students of 19 and 20 years of age who have 
completed a 2-year course at an agricultural winter school, a farm school, or 
a viticulture 1 or horticultural school or its equivalent. The advisability of 
giving special agricultural instruction in these schools is doubted, since this 
is regarded as the Held of the lower and higher agricultural education institu- 
tions. Such subjects as economic geography, local geography, the history of 
civilization, political economy or civics should receive special attention. Agri- 
cultural mechanics, geometry, planimetry, und stereometry (surveying and 
leveling), as well as technical drawing, should be comprehensively taught, and 
the science subjects should be taught in their relation to agriculture, 

Keport on the Agricultural Instruction Act, 1919-20 (f Panada Dept. 
Agr.] lipt. Agr. liislr. Act, 19/9-20, pp. 89 ). — This is the annual report for 
1919-20 on the allotments and expenditures under the Agricultural Instruction 
Act and the activities conducted thereunder, including instruction and exten- 
sion work, colleges and schools of agriculture, veterinary colleges, elementary 
agricultural education including nature study or rural science and elementary 
agriculture, Junior extension work, school and home gardens, boys’ and girls’ 
clubs, and school fairs. 

[Agricultural instruction in Ontario, 1919], M. W. Doherty (Ontario 
Min. Agr . Rpt ., 1919, pp. 5-15, 19, 20, 23-66, 73-75, 77, 78).—' l^iis report In- 
cludes progress reports for 1919 on the activities of the Ontario Agricultural 
College; the Ontario Veterinary College; farmers’ and women’s institutes; 
agricultural representatives, including school fairs and contests, short courses 
in agriculture, activities of junior formers, and boys’ and girls’ club work; 
the Kemptville Agricultural School ; and grants under the Federal Agricul- 
tural Instruction Act. It is reported that fill degrees for work in the Ontario 
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Veterinary College will in future be conferred by the University of Toronto, 
and that the main decree will be B. V. Sc. instead of the degree of V. S. con- 
ferred heretofore by the college itself. 

First biennial report of the State Board for Vocational Education, M. S. 

Lewis (Idaho H<L Vocat . Ed Bui , / f (1921), No, 1 f pp. 55, figs. 26). —This is the 
report of the department of vocational education of Idaho for the biennium 
ending December 81, 11)20. 

By 1920 the number of approved schools had increased to 31, with 904 pupils 
in agriculture. For tlie biennium 19 men received training in teaching agri- 
culture at the University of Idaho and 58 by means of itinerant teacher 
training. 

In 1919-20, the number of high schools reimbursed for instruction in voca- 
tional home economics was 10, with a total enrollment of 328 students. Tlie 
enrollment of teachers in the trainiug coui\no in home economics at the Uni- 
versity of Idaho increased from 18 in 1938-19 to 00 in 1919-20. 

Fourth annual regional conference in homo economics — Southern States 
(Fed ltd, Vocat, Ed., Vo<at. Eummavp, 3 (19D), Ao. 10, pp. 158 , 159). — This re- 
port on the proceedings of this conference, held at Montgomery, Ala , January 
3-5, 1921, inclusive, presents the recommendations of committees on part-time 
and evening schools, on standards for teachers of home economics m the South, 
and on cooperate o programs for schools maintaining vocational departments of 
both agriculture anti home economies 

It was recommended that a home economics certificate for teaching in high 
schools In this region be granted only upon the completion of a college course 
of 60 college credit hours ( 1110 semester or 180 term hours, exclusive of physical 
training), and 2 years of vocational experience. Of these credit hours 50 are 
to be in required subjects. The percentage distribution of time would be as 
follows: English 10, science (physiology, bacteriology of the home, inorganic 
and organic chemistry) 20, are (costume designing, house furnishing and deco- 
ration) 6.6, education f general and special methods, observation and practice 
teaching oi not less than 80 lessons to a high school class) J5, sociology and 
economics 5, home economics (garment nmkitig, clothing and textiles, millinery, 
food study and meal preparation, dietetics, home nursing, home management, 
including supervised work in a practice cottage or apartment for 6 weeks per 
student, and the care of children! 26.6, and electives 16 8. 

It was also recommended that whore agriculture is taught some type of home 
economics should be introduced, which, together with the related subjects, 
should be arranged to come at the same time as the agricultural subjects. 

Organization and results of boys’ and girls’ chib work, Northern and 
Western States, 1919, E. Fakuku. and I. I,. Hohson (ll 8. Dept. Agr ., 
Dept. Cut, 152 (1921), pp. 85. figs. 7U- —The object of boys’ and girls’ club work 
is net forth, its organization described, and reports presented ot some of the 
leading results secured in the Northern and Western States in 3919. Various 
benefits of club work to the members and to the community are emphasized. 

MISCELLANEOUS. 

Thirty-third Annual Report of Indiana Station, 1920 ( Indiana Bta, Rpt . 
1920, pp. 59, figs, 5). — This contains the organization list, a report of the director 
summarizing the activities of the station, publications of the year, changes in 
staff, etc., and a financial statement for the Federal funds for the fiscal year 
ended June 30, 3920, aud for the remaining funds for tlie fiscal year ended Sep- 
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tember 80, 1920. The experimental work reported is for the most part abstracted 
elsewhere in this issue. 

Thirty-third Annual Report of Maryland Station, 1920 ( Maryland Sta. 
Rpt . 1920 , pp. 1X+H0, figs . 67).— This contains the organization list; a report 
by the director on the work and publications of the station; a financial state- 
ment for the fiscal year ended June 30, 1920, and reprints of Bulletins 228-280, 
previously noted. 

Report from Holly Springs Branch Experiment Station for 1915 to 
1920, inclusive, 0. T. Ames ( Mississippi Fit a. Bui. IDS ( 1020 ), pp. 22, figs. £).— 
The experimental work covered in this report is for the most part abstracted 
elsewhere in this issue. 

Thirty-eighth Annual Report of New York State Station, 1919 (New 
York State Sta. Rpt. ID1D [pt. j], pp Vll+55i, pis. U, fiV«- 37).— Part 1 of this 
report contains the organization list ; a financial statement for the fiscal year 
ended June 30, 1919; a list of the periodicals received by the station; meteoro- 
logical observations abstracted on page 113 of this issue; and reprints of Bulle- 
tins 458-401, 403-400, 408, and 470; Technical Bulletins 00-74 ; and popular edi- 
tions of Bulletins 459, 403, 400, and 4fik. all of which have been previously noted. 

Thirty-ninth Annual Report of Ohio Station, 1920 (Ohio St a. But. ,Vtti 
(1920), pp. JLE+lfl], fig. t). — This contains the organization list, a financial 
statement for the fiscal year ended June 30, 1920, and a report of the director 
summarizing the work and publications of the station during the year, with 
a brief summary of the work of the station during its entire history. The cur- 
rent experimental work reported is foi the most part abstracted elsewhere 
in this issue. 

County experiment farms in Ohio, annual reports for 1918 and 1919 

(Ohio Sta. But. SU (1920), pp. 222-41 ti, figs, 25). ~ This contains reports for the 
nine county experiment farms in Ohio, including financial summaries, crop and 
labor statistics, farm work reports, data on the maintenance ol soil fertility, 
variety comparison, etc. The experimental work reported is for the most part 
abstracted elsewhere in this issue. 

Report of the Virgin Islands Station, 1920 (Virgin Islands Sla. Rpt. 1920, 
pp. 35, pis. ^).--This includes the organization list, and a report by the agrono- 
mist in charge as to the work of the station for the fiscal year ended June 30, 
1920. A report of the entomologist is Included, and rainfall data are appended. 
The experimental work reported is lor the most part abstracted elsewhere in 
this issue. 

Monthly bulletin of the Western Washington Substation ( Washington 
Sta., West, Wash, Sta. Wo. Bui , 9 (1921), No. 1, pp. 16). — This number contains 
brief articles on the following subjects; The State Division of Agriculture, 
by A L. Melander; Finding a Location and Beginning with Bees, by G. W, 
York; Resetting Old Berry Plants, and Tomato Culture in Western Washing. 
Ion, both by J. L. Staid; Adapted Pasture and Hay Grasses, and Varieties of 
Spring-sown Crops, both by M. E. MoCollam; Common Chick Diseases, by W. T. 
Johnson (see p. 183) ; and Care of Rabbits, by F. W. Arms. 

An agricultural almanac for 1921, compiled by B. Adams (U. S. Dept, 
Agr., Farmers ’ Bui 1292 (1921), pp. 64, figs. 2). —This publication, compiled 
from sources within the Department for the use of farmers, gardeners, house- 
holders, and others, contains the usual sunrise and sunset data, gestation tables, 
notes on agricultural operations suited to the various months, a chronology 
of important agricultural events, and miscellaneous farm helps as to fertilizers, 
sprays, weights of commodities, etc. 



NOTES 


Arizona Station. — Leslie Beaty, county agent of Otero County, N. Mex., has 
been appointed manager of the station date orchard at Yuma. 

Florida University and Station. — J. C. Cooper, jr., of Jacksonville, and 
W. S. Weaver, of Perry, have been appointed to the bourd of control, vice J. B. 
Hodges and H. B. Minium, whose terms expire July 1. P. K. Yonge has been 
appointed chairman of the board. 

J. B. Thompson, specialist in forage crops, resigned August 0 to become 
agronomist in charge of the Virgin Islands Station. J. M. Coleman has been 
appointed assistant chemist, beginning July 15, in connection with the soft 
pork investigations of the station. 

Georgia Station. — W. A. Morgan, a recent graduate of the Georgia School of 
Technology, has been appointed assistant chemist, beginning July 15. 

Purdue University and Station. — The tragic death is noted of President 
W. B. Stone on July Id while ascending Mount Kunon in the Canadian Hookies. 

President Stone was born in Chesterfield, N. 1L, June 12, 1862. He was 
graduated from the Massachusetts Agricultural College In 1882 and served as 
assistant chemist in the Massachusetts Station from 1884 to 1886. In 1888 he 
received the degree of Doctor of Philosophy from the University of Goettingen, 
and on returning to this country became chemist at the Tennessee Station. In 
1889 he was appointed professor of chemistry iii Purdue University and in 1892 
vice president, continuing in this capacity until his election as president in 1900. 

During his long administration the university underwent remarkable develop- 
ment, especially along agricultural lines, and be became widely known as one 
of the leading execute es in the lam! grant college group of institutions. He 
was for years one of the dominant figures in the Association of American Agri- 
cultural Colleges and Experiment Stations, serving repeatedly as a member of 
the executive committee and as its president in 1911-12, and was the author 
of the plan under which the association became the Association of Land Grant 
Colleges in 1919. 

C. W. Oarrick, who has been engaged in poultry extension work in the State, 
has been apj>oimed associate in poultry husbandry in the station. E. H. Parfitt 
has been appointed dairy bacteriologist ; C It. Cleveland, assistant entomolo- 
gist; and Leroy G. Gordner, assistant in short courses and exhibits. 

Maine University. —Dr. U. J Aley has resigned as president to become the 
head of Butler College, Indianapolis, beginning September 1 

Maryland University. — Breeder's Gazette notes that B. E. Carmichael, for- 
merly of the Ohio Station, has been appointed extension specialist in animal 
husbandry, beginning July 5. 

Massachusetts College and Station. — President K. L. Butterfield has been 
granted leave of absence until February 1, 1922, in order to serve with the Chi- 
nese Educational Commission in making a special study of agricultural education 
in China and Japan. Dean E. M. Lewis has been designated as acting president 

Cooperative investigational work has been started by the station on the control 
of apple scab in and around Littleton. Arthur P. French has been appointed 
investigator in pomology, beginning July 11. Mias Marguerite G. Tckis, curator 
in the department of botany, resigned July 31. 

Cornell University. — Dr. Livingston Farrand, chairman of the central com- 
mittee of the American Ited Cross and formerly adjunct professor of psychology 
and professor of anthropology in Columbia University and president of the Uni- 
versity of Colorado, has been appointed president of the university, vice Dr. J. G. 
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Schumann, who resigned about a year ago after 28 years* service, and whose 
apjwintment as minister to China was recently confirmed by the U. S. Senate. 

By a reorganization effective July 1, the department of farm crops has been 
discontinued, the division of vegetable gardening has become the department of 
vegetable gardening, and tbe department of soil technology is now the depart- 
ment of agronomy. Of the members of the farm crops staff, E. V. Hardenburg 
is now assistant professor of vegetable gardening, and J. H. Barron and H. P. 
Cooper have been transferred to the department of agronomy as extension pro- 
fessor and instructor, respectively, of field crops. It. G. Wiggans has been 
transferred to the plant breeding department. The new agronomy department 
will deal with all phases of crop production, and the plant breeding department 
with plant improvement work. 

Dr. George F. Warren, head of the department of agricultural economics and 
farm management, has been granted leave of absence Tint il February 1 , 1922, to 
serve as consulting specialist, to the Chief of tin* Bureau of Markets and Crop 
Estimates of the IT. S Department of Agriculture. Bristow Adams, chief of the 
office of publications, has been granted sabbatical leave to be sjnuit in advance 
study for the second term of 1921-22. 

Ohio State University and Station. — I)r. C. I,. Metcalf, professor of zoology 
and entomology in the university, has resigned to b(K*ome professor of ento- 
mology and head of the department, in the Illinois University and Station. 

In the station the appointments are noted of Edmund Secrest as associate 
director, and of ,1. If. Gourley, professor of horticulture and horticulturist of 
the West Virginia University and Station, as chief of the horticultural depart- 
ment. D, 0. Kennard. assistant in poultry studies in the Indianapolis food 
research laboratory of the Bureau of Chemistry, IT. S. Department of Agricul- 
ture, has been appointed associate in the department of animal industry in 
charge of poultry work, vice W. J. Buss, who resigned to engage in commercial 
work. P. $. White of the same laboratory has been appointed assistant in the 
poultry division. 

West Virginia University and Station.— Appointments, effective July 1. 
include the following: Eugene P. Deatrick. Ph, D, a s associate professor of 
soils and in charge of the soils department of the station, vice K. M, Salter, 
resigned ; ,7. H. Uongwell as assistant professor in animal husbandry and assist- 
ant animal husbandman; Ferris D. Cornell, instructor in farm engim'cring and 
in charge of station farm engineering work : Goldan O. Hall, istructor in poultry 
and assistant in i>oiiJti\v husbandry; and K. S. Quisonberry, instructor in 
agronomy and assistant in agronomy in the station. 

Wyoming University and Station. — The university has awarded the con- 
tract for a new heating plant, and construction work has been begun. F, W. 
Geddes, Dean Prosser, and J. A. Elliott have been appointed members of the 
board of trustees to succeed C. I). Spalding, ,T. M. Carey, and C, P. Arnold. 
Dr. E. H. Lehnerf, head of the veterinary department, and II. P. Kjerschow- 
Agersborg, assistant professor of zoology and assistant parasitologist, have 
resigned. 
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AGRICULTURAL CHEMISTRY— AGROTECHNY- 

The physico-chemical foundations of biology with an introduction to 
the basic principles of higher mathematics, E. Eichwald and A, Fodob 
(Die Phiisikalwh-ChcmiHchen Grnndlagcn der Biologic mit finer Einfiihrung 
in die Grundheyriffe der H dh even Math ematik. Berlin: Julius Springer ; 1919, pp. 
X+510, pin, 2, figs. 119).-- This treatise consists of introductory sections on bio- 
logical methods and on the basic principles of higher mathematics (integral 
and differential calculus), followed by sections dealing with the state of matter, 
atomic and structural theory, the kinetics of chemical reactions, and the doc- 
trine of energy. 

Applied chemistry.— I, Water, detergents, textiles, fuels, etc., C. K. 

Tinkler and H Masters ( London : ('rosin/ Lockwood J Son, 1920, vol. 1 , pp. 
XI I +292, pis. 2 , figs. 34; rev. m Analyst, $5 (1920), No. 534, pp. 346, 847).— 
This handbook has been written as a guide to the practical work in applied 
chemistry which is given in the last year of the three years’ course in house- 
hold and social science at Kings College for Women, London. The laboratory 
work outlined deals with water analysis, water softeners and soda substi- 
tutes, soap, textile fibers, bleaching agents, dry cleaning, air analysis, gaseous 
fuels, liquid and solid fuels, and materials used for the protection of wood, 
metal, and other surfaces. A second volume dealing with foods is in prepa- 
ration. 

Organic chemistry for advanced students.— 1, Reactions. II, Structure. 
Ill, Synthesis, J. B, Cohen (London: Edward Arnold; Neiv York: Longmans , 
Green <& Co., 1920 , 3. ed., pts, 1, pp. VI f I +366, figs. 4: 2, pp. VII +435, pis. 2, figs, 
60; 8. pp. VI I +378 ). — This is a reprint of the second edition (E. S. R„ 40, p. 
709) with the addition of a number of references to recent literature. 

Catalysis and its industrial applications, E. Jobling (London: J . & A. 
Churchill, 1920 , 2. ed., pp. YlIl+144 , figs. 12).— This book deals briefly with the 
rfile of catalysis in various processes of chemical industry. Literature refer- 
ences are given at the end of each chapter. 

An introduction to the chemistry of plant products.— —I, On the nature 
and significance of the commoner organic compounds of plants, P. Haas 
and T, G. Hill (London: Longmans , Green , and Co 1921, S. ed., pp. XIII + 
414, figs. 3). — The third edition of this work is to appear in two volumes of which 
this is the first. The present volume is essentially the same in scope as the 
previous edition (E. S. R., 87, p. 801), dealing primarily with the more chemical 
phases of the subject, while the second, which is in preparation, is to be devoted 
to the more purely physiological problems. 
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The chemical constitution and synthesis of the principal phospho- 
organic reserve material of green plants, S. Posternak (Soc. Pkys. et Hist. 
Not. Gendvc, Compt. Rend., 81 {1920), No. 8, pp. 70-7^). — The author reiterates 
his former statement in regard to the synthesis of a phytic* acid identical with 
the natural phytic acid of plant materials, and claims that tlie inability of 
Anderson to eoniirm his work (E. S. R., 44, p. 410) was due to faulty methods 
of separating the synthesized acid from the reaction mixture. 

The preparation and analysis of a cattle food consisting of hydrolyzed 
sawdust, E. C. Sherrard and G. W. Blanco (Jour. Indus . and Engin. 
Chem IS (1921), No. 1, pp. 61-65, fig . 1 ). — This contribution from the XL S. 
Forest Products Laboratory, Madison, Wis., describes the process of manu- 
facture of a hydrolyzed cellulose which has been fed to three dairy cows with 
good results, as noted on page 275. 

Eastern white pine sawdust was digested with 1.8 per cent ILSO* for 15 or 20 
minutes under a pressure of 120 lbs. per square inch, sufficient water being 
added to raise the ratio of water to dry wood to about 1.251. The digested saw- 
dust was then centrifuged to remove the greater part of the acid liquor, the 
centrifuged material placed in towers, and the remainder of the sugar and 
add extracted with hot water. Five complete washings with a quantity of 
water equivalent to the weight of wood were sufficient to remove practically all 
of the II 2 SO 4 . The leached water was mixed with the centrifuged liquor and 
almost neutralized with CaOOa, and finally decanted or filtered and evaporated 
under reduced pressure to a thick sirup. The leached material from the towers 
was screened through a G-mesh screen and the screenings air dried, mixed with 
the sirup, and the whole elded to a moisture content of about 12 per cent To 
avoid loss of sugar it was found advisable to conduct the drying In an oven at 
a temperature of from 75 to 85° G. 

Analyses by the Schorger method (E. S. It., 37, p. 502) of the unhydrolyzed 
sawdust and the hydrolyzed stock food are reported, separate analyses for both 
being made of material passing 100-inesh screens without grinding and the 
residue ground to pass through a 100-mesh screen. The principal difference 
between the fine and coarse material in both cases was in the percentage of ash, 
which was higher in the line samples. The hot and cold water and alkali soluble 
materials were greatly increased by hydrolysis, while the ether soluble ma- 
terials remained about the same. About 45.4 per cent of the original pentosans 
remained in the finished product. The loss of cellulose brought about by the 
hydrolysis was 21.08 per cent from which 15.5 per cent of total reducing sugars 
was produced, showing a yield of sugar approximately 71 5 per cent of the 
theoretical. The final cellulose differed from that of the original wood in its 
behavior toward alkali, practically all of the cellulose being converted into a 
viscous semitransparent mass by 17.5 per cent NaOH, while in the original 
cellulose over 50 per cent was unaffected. The altered cellulose is thought to 
be a product intermediate between ct-and /5-cellulose, and one which is more 
easily digested in the alkaline intestinal tract than pure a-eeUulose. The total 
quantity of lignin w T as not appreciably altered. Grude fiber was reduced from 
an original content of 63.87 and 60.8J to 46.88 and 49.31 per cent 

The apple storage problem (Idaho Sta. Bui . 122 (1921), p. 21). — In this 
progress report on the problem of apple storage, it is stated that “ the chemical 
change taking place in an apple during the period of growth, ripening, and 
storage can now be followed by means of physical measurements on the ex- 
pressed juice. 

“In the early stages of growth of the apple, hexose sugars predominate. 
Later in the growth the sugars are followed by a formation of starch as a 
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reserve material. During ripening sucrose is also formed. In the later stages, 
in the so-called after-ripening period, sucrose is changed to Invert sugars. These 
changes have been followed by the freezing point, method. After-ripening is 
characterized by increased osmotic pressure, lowering of the surface tension and 
a marked increase in viscosity of the juice.” 

The separation of serum proteins, M. Piettre and A. Villa (Compt. 
Rend. Acad. {Sri. [Part*], 170 {1920), No. 2 If, pp. 1 466-1 £68 ) . — A method of sepa- 
rating the constituents of blood serum is described, which consists briefly in 
neutralizing the serum with normal HOI, using litmus paper as indicator, pre- 
cipitating the neutralized serum with 2.5 volumes of acetone, filtering, washing 
the precipitate with ether, digesting it for se\eral hours with distilled water 
(70 ec. of water to 100 of serum), saturating with 0O 2 , and centrifuging. The 
final precipitate contains the insoluble proteins with the exception of albumin; 
the wash water, the albumin ; and the liquid after the original precipitation the 
fats, lipoids, mineral mutter, and all the soluble organic products. 

The quantitative determination of tyrosin by means of Millon’s reac- 
tion, M. Weiss \Hwchrm. Ztschr.. 97 1919), No. 8~fi, pp. 110-115 ). — The method 
described dejxmds upon the dilution of the solution to be tested until the color 
developed with Milion's reagent is the same as that of a standard solution con- 
taining a definite amount of tyrosin. 

Nucleic acids, — Their chemical properties and physiological conduct, 

W. Jones (London and New York: Longmans, Green Co., 1920 , 2. ed. [rci\ 
and cn/.l, pp. 177/ + 150. figs. 5). — The previously noted monograph (E. S. R., 
32, p. 201), of the series editwl by R. H. A. Plimmer and F. G. Hopkins, has 
been revised and enlarged to include the developments in the chemistry of the 
nucleic acids which have occurred in the intervening six years. Important 
among these are the definite preparation of the four nucleon! ds of plant nucleic 
acid which were in the hypothetical stage at the time of writing of the first 
edition, and the study of the evolutionary relations of animal species with re- 
spect to purin metabolism. Attention is called to the fact that in regard to the 
most striking feature of purin metabolism, the ability to convert uric acid into 
alhmtoin, the lower animals', including the monkey, resemble one another in 
having a high urieolytie index, while in the ape and man the urieolytie index 
is zero, the gap thus occurring between the monkey and ape rather than between 
the ape and man. 

Animal fats and oils, L. E, And£h, trans. by H. B, Stocks (London: 8cotf, 
Greenwood d Ron. 1920 , 3 . ed., ret. and cnl, pp . V11I+315, figs. 16C — This is 
the third English edition hv H. B. Stocks of this reference book on the practical 
production, properties, falsification, and examination of animal fats and oils. 
The companion volume on vegetable fats and oils has been previously noted 
(E. S. R., 41, p. 110). 

r Progress In fat chemistry in 1919], W. Fahrion (Chcm. Vmschau Gcb. 
Fette , Ode, Waehse, n. ffarze , 27 (1920), No*. 21, pp. 214-216; 22, pp. 225-228; 
28, pp. 288-842 ) . — This continues for 1919 the literature review of theoretical 
(pp. 214-216), analytical (pp. 22/1-228), and technical (pp. 238-242) fat chem- 
istry (E. S. R., 43, p. 201). 

The chemistry of the poiysaccharids, E. Herzfeld and R, Klinger 
< Biochcm. Ztmhr 107 (1920), No. 4-6 , pp. 268-294, figs. 6 ; abs. in Chem. Abs., 
15 (1921), Vo. I, p , 00),— 1 To obtain poiysaccharids in a pure form, the authors 
employ a method which consists briefly in the splitting up of all impurities into 
alcohol-soluble components by the action of alkali in the warm, precipitation 
<>f the intact poiysaccharids with 90 per cent alcohol, resolution in water, and 
reprecipitation with alcohol. Potato and rice starch, yeast poiysaccharids, 



204 


EXPERIMENT STATION RECORD, 


[Vol. 45 


cellulose, agar, glycogen, and inulin have been thus purified, and were found 
to be practically ash-and nitrogen free. The behavior of the purified products 
toward various reagents is described and discussed from the standpoint of 
colloidal chemistry. 

The iodin reaction is considered to depend upon the adsorption of the iodin 
on the surface of the colloidal particles, the differences in color being due to 
the degree of dispersion from the less highly dispersed starch, giving a blue 
color, to the highly dispersed dextrin, giving a reddish brown color. Dextrins 
are considered to be more highly dispersed starches rather than split products 
or, expressed in other terms, the action of diastatic enzyms is not one of 
hydrolysis but one of dispersion. The various plant polysaccharids are con- 
sidered to differ from one another only in the amount of dextrin particles and 
in the presence or absence of foreign materials such as lignin, etc. Glycogen 
is considered as a more dispersed form of starch resulting from the action of 
solvents in the body. 

The chemistry of the polysaccharids, M. Sambc ( Biochem . Ztschr 113 
(1921), No. IS, pp. 235, 256. — Exception is taken to the conclusions drawn by 
Herzfeld and Klinger in the paper noted above, especially on the ground that 
the action of the 33 i>or cent NaOII used in purifying the starch results in a 
disintegration of the starch molecule so that the resulting solution is no longer 
pure starch. 

A compound of starch with phosphoric acid, .T. Kerr ( Biochem . Ztschr., 
100 (1919), pp. 3-14). — On treating a solution of soluble starch with calcium car- 
bonate followed by phosphorus oxyehlorid in chloroform, concentrating the 
solution, and adding alcohol, a calcium salt of a starch phosphoric add was 
precipitated. This did not hydrolyze readily with IIC1, but on treatment with 
taka -diastase yielded a hexose monophosphoric acid fermentable by yeast. 

Cellulose and its esters: Their industrial application, h. ( 'lament and 
C. Rivj£rk (La Cellulose et les Ethers CeUulostque* feun t Applications Indus- 
triclles. Paris: lAbi . Polytechs, 1920 , pp. [1] -f 111+356, ftps. 66). — This volume 
deals with the chemistry and technology of the various esters of cellulose, par- 
ticularly cel In lose acetates. 

The occurrence of saponin in dried extracted eossettes, A. Trabgbl 

(Ztschr. Ver. Dent. Zuckerindns., 1920. No. 777, II, pp. 449-459 ; abs. in Chcm. 
Abs., 15 (1921), No. 2, p. 323). — Evidence is presented that saponins occur in ap- 
preciable amounts in extracted beet pulp as well as in the diffusion juice. The 
proportion of saponin in the juice and in the remaining eossettes has not been 
determined. 

A review of recent work on enzym action, Tt. .T. S. McDowaix (Sot 
Prog. [London], 15 (1921), No. 59, pp. 400-434)- — This review and discussion of 
recent literature on enzym action covers the period of 1910-1019. 

Contribution to the chemical nature of enzyms, T. Bokorny (Biochem. 
Ztschr. 100 (1919), pp. 100-113 , fig. 1). — A comparison of the alkyl amid nitro- 
gen and total nitrogen content of various commercial enzyms with corresponding 
figures for certain proteins is reported, the results of which are thought to 
indicate that these enzyms are of the nature of proteins. The percentage of 
alkyl amid nitrogen or nitrogen evolved by UNO. was as follows : Pepsin 318, 
emulsin 4.417, diastase 4.9, rennet 3.05, taka-diastase 3.5, papayotin 7.66, egg 
albumin 3.281, casein 5.93, somatose 6.47, and Witte’s peptone 12.4. Total nitro- 
gen determinations include pepsin 14.44, diastase 15.3, egg albumin 18.6, casein 
15.7, and konglutin from almonds 18.4 per cent. 

Pectase action, H. Euler and O. Svanberg (Biochem , * Ztschr., 100 ( 1919 ), 
pp. 271-278) —The juices of black and red currants and gooseberries (Mibes 
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nigrum, R. rubrum, and R. grossularia) , were found to have H-ion concentra- 
tions of pH®=2.96, 2.8, and 2.91 to 2.87, respectively. By partially neutralizing 
these juices with NaOH the optimum acidity for pectase action was found to 
be at pH—4.3. The action of peetase was found to be nonspecific for the three 
varieties tested. 

The determination of H-ion concentration by means of indicators, L. 

Michaelts and A. Gyemant (Binchem. Ztsohr ., 109 {1920), pp. 165-210 
figs, 9), — The method described differs from other indicator methods of deter- 
mining H-ion concentration in that no buffer solutions are required and that 
the determinations can be made at any temperature up to 37° C. The principle 
involved is that if a single-colored indicator such as phenolphthalein or nitro- 
phenol, but not litmus or methyl orange, is added to a solution the depth of 
color will be somewhere between the absence of color of the acid and the ex- 
treme depth of color of the base, and that consequently at definite H-ion con- 
centrations definite depths of color will be produced. The technique is es- 
sentially as follows: 

To 5 or 10 ec. of the solution to be tested is added from a pipette sufficient 
indicator to produce quite a deep color. In a similar beaker is placed 4 or 9 
cc. of n/100 NaOH and the indicator added until the same depth of color is 
obtained, after which, if necessary, more alkali is added to make the volume 
the same as that of the unknown solution. The H-ion concentration is then 
calculated from the equation pH— pK-f</>. where Iv is the dissociation constant 
of the Indicator at the given temperature and <p is a function of the difference 
in the amount of indicator used in the unknown and standard solution (F) 

expressed by-*-?—*’ 

Indicators practical for the method include saturated solutions of a and /? 
dinitrophenol, 0.1 per cent solution of p-nitrophenol, and 0.3 per cent solution 
of m-nitrophenol. Tables are given of the dissociation constants of these and 
other indicators at different temperatures, the function <p corresixmding to 
various values of F, and other data of value in the determination. 

Determination of the reaction of culture media by measurement of the 
H-ion concentration, A. Ponselle (But. Inst. Pasteur, IS {1920), No. IS, 
pp . 601-610 , fig . i). — This is a brief discussion of the application of the colori- 
metric method of determining IT-ion concentration to the adjustment of culture 
media. A list, of 17 literature references is appended. 

The determination of the reaction of bacteriological culture media* J. 
McIntosh and W. A. A!, Smart {Brit. Jour . Uxpt. Path., 1 ( 1920 ), No. 1 , pp. 
9-80, hgn. 5). — As the result of an examination of various methods of adjusting 
the reaction of bacteriological media, the authors recommend for ordinary 
routine purposes the titration of a small volume with thymoiphthalein as an 
indicator to the so-called neutral point corresponding to the first perceptible 
darkening observed on the addition of alkali, the titration being carried out in 
the cold. From the results obtained, the alkali required to be added to the 
remainder of the medium can be calculated and added, and the final reaction 
adjusted by the addition of n HC1 to a reaction corresponding to that of plasma 
or pH—7.6. 

Data are presented showing that in a given medium of known original re- 
action there Is a constant relation between the pH and the amount of acid 
added. Graphs illustrating this for ordinary and double strength broth are 
presented by means of which the H-ion concentration of the broth can be cal- 
culated from the amount of acid added. For controlling the final reaction two 
3 cc. samples of the medium are diluted in test tubes with an equal bulk of dis- 
64469°— 21 2 
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tilled water. To one tube is added 2 drops of 0.5 per cent alcoholic solution 
of phenolphtlialein and to the other 2 drops of 0.02 per cent aqueous solution 
of crosol red. It the reaction is correct no color change should occur in the 
first and a rose or pinkish color in the second tube. A pink color in the first 
tube Indicates that the medium is too alkaline and a brown color in the second 
tube too acid. The error in either direction is adjusted by the addition of a 
few drops of n NaOH or HOI to the medium in bulk and the control test 
repeated. 

The determination of nitrate nitrogen with copper-magnesium alloy, T. 

Abnd ( Ztachr . Angew. Chew S3 (1.920), No. .90, Aufmtz pp. 296-298 ; aba, ift 
Chcm . Aha., 15 (1921), No. 4, p. Jp $7). — In answer to questions that had arisen 
concerning the application of the method of determining nitrate nitrogen pre- 
viously described (E. S. R, f 42, p. 205), tbe author reports the results of prac- 
tical tests of the method under varying conditions. Ohiorids and difficultly 
soluble sulphates, even when present in considerable amounts, were found to 
have no influence on the determination. Soluble sulphates were found to affect 
the results unfavorably, but this was easily corrected by the addition of more 
magnesium chlorid. The use of 50 cc. instead of 5 e<\ of the magnesium 
chloral tor 0.5 gm. of nitrogen is, therefore, recommended with an increase in 
the copper-magnesium alloy to at least 5 gm. The fineness of division of the 
alloy was lound to have no effect on the results. 

The determination of ryonamid nitrogen In calcium cyanamid, II. Nett- 
fUUEit \Z1arhr \ngvic ( firm., S3 (1920), An#. $ 2 , Aufsatz., pp. 21ft, 243; 84, 
Aufxutz., pp. 21/ r 256; ahs. in (luni. A ha., 15 (1921), ho. 4> pp. 487. 488 ). — For 
estimating the available nitrogen in commercial fertilizers containing calcium 
cyanamid, the author recommends the following method: 

One gm. of the finely divided material is extracted with 100 cc. of acetone 
in successive 20 cc. portions to remove dicyan&mid, urea, and free cyanamid. 
The residue is Hum treated in a flask provided with a reflux condenser with 
3 gm. of Arnd’s magnesium-copper alloy, 5 cc. of 20 tier cent, Mg(T] 3 solution, 
and 15 cc. of glacial acetic a**id. After 10 minutes the condenser and flask are 
washed down with distilled water, an additional 3 gin. of the alloy is added, 
and the reaction allowed to proceed for 10 minutes longer, after which the con- 
denser is again washed down, the solution diluted to 300 cc., an excess of so- 
dium hydroxid added, and the ammonia distilled into standard acid. 

To recover the acetone it is shaken with oxalic acid to neutralize the am- 
monia present, distilled at a temperature not exceeding 58° O., dried over {iotas- 
sium carbonate, and again distilled. The nitrogen in the acetone extract may 
be determined by the Kjeldahl method in the residue after the acetone distilla- 
tion. Nitrogen which has been retained by free carbon in the original sample 
mas be determined in the residue from the original ammonia distillation. 

Iodic acid as a mticrocheniical reagent for soluble and insoluble com* 
pounds of calcium, strontium, and barium, <%. Dkniges (Compt. Rend. Am&. 
M. I Paris] , 170 (1920), No. 17, pp. 996-998). — The author suggests the use of a 
10 per cent solution of iodic acid as a means of distinguishing between calcium, 
strontium, and barium in minute amounts of their salts, 

A grain of the salt to be tested is pulverized and mixed on a glass plate 
with a drop of water. To this is added a drop of the iodic acid solution. 
Examined under the microseoi>e characteristic crystals are noted, point# 
octabedra for calcium compounds shorter octahedra with rhombic prisms for . 
strontium, and sharp needle-like prisms grouped in sheaths for barium. 

Determination of fats in cereal products, raw or cooked, and its appli* 
cation in determining flour grades, B. It. Jacobs and 0. S. Bask (Open MU* 
ter, 26 (1921), No. 2, p. So). — In the method described 5 gm. of the sample is 
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digested in a 200 cc. Erlenmeyer flask for 2 minutes on tlie steam bath with 
a mixture of 10 cc, of 05 per cent alcohol, 2 cc. concentrated ammonia, and 3 
cc. of water. After cooling, the contents of the flask are digested with three 
successive portions of ethyl ether, after which the entire i>rocess is repeated* 
The combined ether extracts are evaporated to dryness on a steam bath, the 
fat is extracted from the residue with a mixture of equal parts of ether and 
low boiling petroleum ether, and the extracts are collected in a tared beaker, 
evaporated to dryness on a steam bath, dried at 100° C. for an hour, cooled 
in a desiccator, and weighed. 

Data on the percentage of fat recovered by this and the direct ether extrac- 
tion methods indicate a greater recovery with the former method. 

The detection of methyl anthranilate in fruit juices, F. R. Power {Jour. 
Amer. Chem. Soc . , JfH {1921), No. 2, pp. 31 7-3 HI ) . — The author at the Bureau of 
Chemistry, U. S. Department of Agriculture, has devised a method for de- 
tecting methyl anthranilate in grape juice and other fruit juices. The essen- 
tial features of the process consist in the distillation of the fruit juice with 
steam, using 500 cc. of the liquid and collecting about 200 cc. of the distillate, 
and the extraction of the distillate with three successive portions of 10 cc. 
each of chloroform, after which the extract is evaporated on a water bath, 
the residue treated with 2 cc. of 10 per cent sulphuric acid, and the solution 
transferred to it test tube. The liquid is then diazotizod and tested with a 
solution of 0-uaphthol, prepared by dissolving 0.5 gm. of pure /3-naphthol in 
2 cc. of a K) per cent solution of NaOII and diluting the liquid to 100 cc. On 
adding 1 cc. of this solution, 1 cc. of a 10 per cent solution of NaOH, and 1 
cc. of a 10 per cent solution of monohydrated sodium carbonate to 2 cc. of the 
diazotizod liquid a yellowish-red precipitate is produced if not less than 0.001 
gm. of methyl anthranilate is present. 

Milk and hemolysis, II. Violle {Compt. Rend . Acad. Sc\ [Paris J. 170 {1920), 
No. 18, pp. 1078 , 1079). — The author states that normal milk, undiluted or di- 
luted by the addition of distilled water to about three-tenths of its volume, 
does not hemolyze red blood cells, while milk altered by the addition or sub- 
traction of any of its normal components or by the action of foreign substances 
rapidly hemolyze* red cells. The test is suggested as a rapid means of de- 
tecting abnormality in milk samples, although it does not indicate the nature 
of the abnormality. 

Sour milk sample* and Gerber’s fat method, F. E. Day {Analyst. ^5 {1920). 
No. 58C, pp. ill, Jfl2). — The author notes that the use of the Gerber method for 
determining the fat content of milk is apt to give very misleading results with 
sour milk owing to the formation of amyl esters of the lower aliphatic acids. 
Determinations on milk to which small amounts of acetic, butyric, and lactic 
acids had been added arid on spontaneously soured milk of various ages are 
reported. Lactic acid had apparently no effect, acetic a slight, and butyric a 
decided effect upon the fat determination, the results in the last two cases 
being higher than those of the controls. 

The chemistry and analysis of drugs and medicines, H. C. Fuller (Ncio 
York: John Wiley & Sons, Inc., 1920, pp. IX+1072, figs. 19).— 1 The subject mat- 
ter in this reference hook on drugs and medicines and analytical procedures 
for their Identification and quantitative determination is presented in the 
following general sections : General methods and crude drug assays ; alkaloidal 
drugs, alkaloids, and medicinally allied substances ; glueosids, glucosidal drugs, 
and natural drugs containing principles other than alkaloids; organic sub- 
stances other than alkaloids and glueosids; and an inorganic section. 

In each section “ those characteristics of the different substances valuable for 
their analytical significance have been detailed, many new, important, and 
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hitherto obscure reactions have been recorded, and wherever reliable quanti- 
tative methods of determination and separation could be found, they have been 
described. In the treatment of the individual drugs and medicinal agents con- 
siderable space 1ms been devoted to detailing the character of the remedies in 
which they commonly occur, and the combinations usually found in practice.” 

In assembling the material the literature during the past 20 years has been 
reviewed and where utilized has been noted by literature references. Tables 
useful in the analytical procedures are assembled at the end of the volume. 

A cryoscopic method for the estimation of sucrose, H, H. Dixon and T. O. 
Mason (Roy. Dublin Soc. Bci. Proe n. scr., 16 {1920), No. I, pp. 8). — The au- 
thors suggest a cryoscopic method for the estimation of sucrose In small amounts 
of fluids, and describe the technique of such a method as applied to plant sap. 

The plant material is frozen to render the tissues permeable, and the sap is 
extracted by pressure between two silver disks and collected in test tubes 
surrounded by ice. Fifteen cc of t lie sample is then boiled in a test tube under 
a reflux condenser for one minute to destroy the onzyrus, filtered into two test 
tubes (5 gm. into each), and immersed in a freezing liquid at —2° 0., and 0.88 
gm. of invertase solution added to each tube. The freezing point of the liquid 
is determined, after which the tubes are allowed to stand over night at 2S° 
and the freezing point is again determined. From the difference in the ob- 
served depressions before and after inversion, the concentration of sucrose is 
determined on the assumption that the freezing point depression of sucrose is 
exactly doubled on inversion. 

The method which is said to have n possible error of 0.0010 gm., is recom- 
mended particularly for work in relation to the osmotic pressure in plants, 
and for sucrose determinations in any plant material in which preliminary 
treatment for the puri>ose of clearing the sap of gums, etc., would be required 
in the polarimetrie or copper methods. 

Studies on blood sugar— —effect of blood constituents on picratc solu- 
tions. — A consideration of the limitations of the modified Lewis-Benedict 
test, D. M. Cow ie and J T\ Bausons (Arch. Inf . Mcch. 20 (1920), No. 8, pp. 222- 
842 ). — The criticisms of Maclean (E, S. R., 41, p. 505) and De Wesselow (R. 8, 
It., 41, p. 506) of the reliability of the Lewis-Benedict picric acid method for 
determining blood sugar led to an examination of the effect of various sub- 
stances on this determination, the results of which may be summarized as 
follows : 

Oxalation produced no difference in the reaction of normal and diabetic 
blood. Uric acid, ammonia nitrogen, and several amino adds were also with- 
out effect. Creatinin, acetone, adrenalin, and diacetic acid reacted to picrafce 
solutions, the limit of picratc sensitiveness in blood to creatinin being 4, 
acetic acid 50, acetone 500, and adrenalin 1,000 times greater than to glucose. 

In discussing these results it is pointed out that while under normal condi- 
tions these substances may not interfere with the established normal range for 
this method, under pathological conditions several may exert a marked 
influence. The question is raised as to whether the acetone bodies of the blood 
do not contribute to the established normal blood sugar range for the Lewis- 
Benedict, test, and whether adrenalin may not induce a so-called hyperglycemia 
without mobilizing the glycogen stores of the liver. 

Manufacture of sugar cane sirup on small scale (Fla. Dept. Apr. Bien , 
Rpt 16 (1919-20), pt. 1 , pp. 214-217).— -This contribution from the Bureau of 
Chemistry, U. 8. Department of Agriculture, consists of brief directions for 
making small quantities of sugar-cane sirup. The methods are essentially the 
same as those used for the manufacture of *sorghum sirup on a small scale as 
discussed in Farmers* Bulletin 477 (E. S. K., 26, p. 512), The chief difference 
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in making the simp from sugar cane and from sorghum lies* in the fact that in 
sorghum cano there is considerable starch which is expressed with the juice 
and should be allowed to settle before the juice is run to the evaporator, 
while the sugar-cane juice does not require settling. 

The utilization of waste molasses in tiie Philippine Islands, with special 
reference to the haciendas of Negros, H. J. Cakstkn ( Philippine Jour . 8 &., 
17 (1920), No. i, pp. $95-407); — A brief description of methods for the disposal of 
waste molasses. 

The dry distillation of extracted cossettes, Vv\ Paab and A. Starke (Ztschr. 
Ver. I) cut. Zuvkcrind ux., 1920, Ko. 777, II , pp. 4k 5-449; abs. in Chem . Abs. f 15 
(1921), No. 2 , p. 82,1). — In an effort to determine the cause of explosions some- 
times occurring in cossette drying plants, the authors subjected samples of the 
cossettes to destructive distillation at from r><K) to (100° O. and obtained gases 
forming an explosive mixture with air. The necessity of a careful control of 
drying process to prevent overheating Is emphasized. 

Our making from the juice of the date palm (Phoenis sylvestris) in the 
Thana district of the Bombay Presidency, V. U. Patwabdiian ( La. Planter, 
06 (1921), No. 12, pp. 190. 191).- Experiments conducted at Sanjan and Tad- 
gaum in the Thana district of Bombay on improvements m the methods of 
making gur or sugar from date palm juice are hrietiy reported. 

The juice used for gur making was always the night collection as the* day 
collection rapidly fermented. The best results were obtained by using formalin 
to prevent fermentation of the juice during its collection, and by adding to the 
juice before boiling one-fourtli of the amount of citric acid required to neu- 
tralize tiie alkalinity of the original juice. 

Vinegar studies, W. Sackbtt t Volormlo Sta Rpt. 1920, pp. 22, 28). — At- 
tempts to make good vinegar from molasses, sugar, anti water with the use of 
“vinegar bees” gave variable results, while with pure yeast cultures very satis- 
factory molasses vinegar could be prepared in from 0 to 8 weeks. A test of the 
possibility of utilizing waste cantaloups from the seed producing sections of 
the State for vinegar showed that fresh cantaloup juice does not contain suffi- 
cient ferment aide sugar to produce the alcohol necessary to make marketable 
vinegar. The possibility is suggested of concentrating the juice to a point at 
which the sugar content would satisfy the requirements of a vinegar stock. 

Report of vinegar investigations, Z Nortiirup i VVya\t| ( Michigan Sta. 
Rpt. 1919 , pp. 24$~ 252).— The results of these investigations have been essen- 
tially noted from another source (10. S. U., 43, p. 115). 

Utilization of apple surplus, L. Stanley and O. Davis (Missouri Rtn. Bui. 
179 (1921), p. 37). — The authors report that apple sauce, either with or without 
spice but with no sugar, can be dried into compact form in nn oven at low 
temperature or in a current of heated air. On adding water and sugar and 
boiling for 3 or 4 minutes the resulting product is said to he very palatable and 
to have no dried apple flavor. 

Commercial utilization of grape pomace and stems from the grape- 
juice industry, F. Kauak and 3. H. Shrader {V. 8. Dept. Apr. Bui. 952 (1921). 
pp. 24 , fiffff. 10).—' This publication deals with the possibility of practicable ami 
profitable commercial utilization of the waste from grape-juice factories. 
Methods are described for utilizing the stems as a source of cream of tartar, 
the skins for jelly, and the seeds for the manufacture of oil, meal, and tannin 
extract. Statistics obtained from grape- juice manufacturers of the eastern 
part of the country showed that the average quantity of grapes crushed for 
beverage purposes from 1914 to 1918 inclusive was 22,000 tons, and that an 
average of 060 tons was discarded in stems and 4,400 in wet pomace consisting 
of 75 per cent skins and 25 per cent seeds. From the above quantity of waste, 
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it is calculated that 13.2 tons of cream of tartar, 19,800,000 8-cws. glasses of 
jelly, and 1,435 tons of dry residue of value as stock feed could he obtained an- 
nually. From the seeds about 89.3 tons of oil can be obtained by the pressure 
or expeller method, with 526.7 tons of oil cake and 48.4 tons of tannin extract. 
By the solvent extraction method the yield would be about 132 tons of oil and 
963 tons of meal. The oil on refining is said to be a palatable edible product. 

The costs and returns of the utilization of the waste as thus described have 
been calculated on prices prevalent during the winter of 1919-20. 

Methods used in manufacturing unfermented grape juice, C. H. Camp- 
bell (Conner, 51 (1920), Nos . 9, pp. 55, 36; 10, pp. 35, 36'). — A brief description 
is given of the various steps in the process of manufacturing Concord grape 
juice, together with analyses of juices from Concord, Ives, and Clinton grapes, 
of argol, and of grape pomace. 

Flour milling and the cereal chemist, R. W. Mitchell (Chem. Age [New 
York], 29 (1921), No, 3, pp, 33-89, figs. 2).— This paper outlines briefly the 
functions and duties of the cereal chemist. 

Plantation rubber and the testing of rubber, G. S. Whitby (London and 
New York: Longmans, Orcen & Co, 1920, pp. [3] +XVI+559, pis . 8, figs. JfS ). — 
This volume, which is one of the series of monographs on industrial chemistry 
edited by E Thorpe, deals with the preparation and testing of plantation rubber. 
Data on the yearly world production of rubber, both plantation and wild, from 
1906 to 1917 are presented in tabular form and also represented graphically, 
with the estimated annual percentage increase in the area of plantation rubber 
In bearing through 1922. An extensive bibliography is appended. 

METEOROLOGY. 

Meteorological tables, IX A. Seeley (Mich, State Bd. Agr Ann. Rpt , Sec, 
58 (1919), pp. 143-156 ) . — Daily and monthly summaries of temperature (maxi- 
mum, minimum, and mean), precipitation, cloudiness, and sunshine, and monthly 
summaries of pressure (maximum, minimum, and mean), wind movement, and 
miscellaneous phenomena (frost, hail, thunderstorms, fog, auroras, and halos) at 
East Lansing, Mich., are given for the year ended June* 30, 1919. 

[Temperature and rainfall at McNeill, Miss., .Substation, 1903—1917], 
E. B, Fekjus (Mississippi Sta. Bui. 188 (1920), p. 28 .) — A table is given which 
shows the maximum and minimum temperature and rainfall of each month for 
the 15 years 1903-1917. 

Climatic conditions [at Edgeley Substation, N. Dak.], O. A. Thompson 
(North Dakota Sla. Bui . 145 (1921), pp. 3-8). — Climatic conditions with refer- 
ence to crop production at this place during the years 1911 to 1920, inclusive, 
are briefly described, and data for precipitation and temperature for each 
month from 1901 to 1920, inclusive, are summarized in tables. Data on evapora- 
tion ns compart'd with precipitation ’during May, June, and July, 1907-1920, are 
also tabulated. 

The data show that evaporation ranged during the growing months from an 
amount about equal to the precipitation in favorable seasons to slightly more 
than 30 times the precipitation in a dry hot period. “It has been observed 
that crop production very closely follows the relative ratio of evaporation to 
precipitation.” 

Analysis of the air of Sao Paulo, Brazil, B. be Mattos Fixho (Hot, Agr . 
[Sao Paulo], 21. ser No. 12 (1920), pp. 821-846 , figs. 8), — The ozone, carbon 
dioxid, and moisture contents of the air of each day of July, August, and 
September, 1920, are reported. 
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British rainfall, 1910 [(Gt. Brit.] Met. Of., Air Min., Brit. Rainfall Organ.. 
59 (1,9 i9), pp. XXVI /i-f-26'8, plx. 2, fig#. 36; rev. in Met. Mag. [London]. 55 
(1921), No. 660 , pp. 269, 270). — This report summarizes in practically the same 
form us in previous years the results of 4,89ft complete rainfall records. It also 
contains special articles on The Effect of Rainfall on the Saturation-Level in 
the Chalk at Chilgrove, West Sussex, from 1886 to 1019, by I>. H. Thomson, 
and on The Exposure of Rain On ages, by M. tie C. S. Salter ( E. S. R., 44, p. 
209), a record of evaporation and percolation in 1919 at various places, and a 
discussion of the relation of evaporation records at Camden Square, from 1905 
to 1918, to other meteorological elements. The distribution of rainfall is as 
usual considered at length, and a new feature of the report is the introduction 
of maps showing the distribution oi the animal rainfall. 

“It would api>eur to be abundantly clear that sunshine and tciirperature are 
the prime factors in promoting evaporation, any modification introduced by 
variations in the wind movement and rainfall being too slight appreciably to 
affect the high correlation.” 


SOILS— FERTILIZERS. 

The chemical composition of the soils of the Camden area of New 
Jersey, A. W. Hi ur and H C McI.kan ( Wh Jersey fita*. But HJf6 (/,9j?f), pp. 
40, figs. 2 ). — Chemical analyses of samples of the different soil types en- 
countered in the Camden area of New Jersey, the physical survey of which bits 
been previous!) noted (K S. It , 87, j) 1‘28), are reported and discussed. 

It is stated that there are rather pronounced Hiomical differences between 
the soils of the different soil series encountered within the area The Colling 
ton, for example, is characterized by the presence of more or less greensand 
marl and theref ore contains n rather high percentage of potash, the Keansburg 
shows an unusually high percentage of all three fertilizing constituents, and the 
Freneau is high in phosphoric acid and pota.sh In the Shrewsbury the potash 
is notably higher m the subsoil than in Hu* sod. The Hvde show’s an excep- 
tionally high percentage of nitrogen and also an excess of lime over magnesia. 
The Sassafras, on the other hand, usually shows an excess of magnesia over 
lime. The Lakewood is characterized by a pronounced deficiency in all three* 
fertilizing constituents, in some cases only a trace of potash being reported. 
The soils of all series art* deficient in available lime. 

Generally speaking, those soils which contain the highest percentage of total 
plant torn! are those that are most product he and command the highest prices 
as farm lands. Exceptions to this are found in the poorly drained, heavy clay 
soils, and those that are highly acid. Following from the lighter to the heavier 
types through the different sorb's, there is to he noted in general a gradual 
increase in the total plant food. There i< invariably more nitrogen in the soil 
than in the subsoil. In most cases the amount in the former is at least two 
or tw r o and a half times that in the latter. When averages are considered the 
difference between the mineral plant food content of the soil mid the subsoil 
is not great, though in a number of cases there is more potash in the subsoil 
than in the soil. 

The loams throughout the area are high in potash, the amount varying from 
1 to as much as 4 per cent, with an average of 1.03 per cent for the soil, 1.9 per 
cent for the first subsoil, and 1.91 per cent for the second subsoil. With tin* 
exception of the Shrewsbury series the sands and sandy loams usually contain 
less than 1 per cent of ixffash. 

Composition of the sugar-cane soils of the French Antilles, M. Rtootabd 
(Apron. Colon., 6 (1921), No. 38, pp. U-52 ).— Physical and chemical analyses 
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of typical samples of sugar cane soils of the French Antilles are summarized 
and discussed. 

The physical analyses show that most of these soils are either red or yellow 
siliceous clays and are very deficient in lime, but have a limy subsoil The 
chemical analyses show that while the soils contain important total amounts of 
nutritive constituents, only a small percentage of these is available to crops, 
especially phosphoric acid. 

[Plowing and subsoiling experiments at the Edgeley Substation], 0, A, 
Thompson ( North Dakota Sta . Bui. 145 (1921), pp. 20^22 ). — The results of 
eight years’ trials of different methods of preparing land for a crop are reported. 
A continuous cropping system was used, and the only varying factors were the 
different methods of preparation. These included early fail plowing done near 
September 1, medium fall plowing done near October 1, late fall plowing done 
near November 1, and spring plowing arid disking. In some cases the subsoil 
packer was used, and in other cases the soil was disked in the fall and plowed 
in the spring. 

A comparison of the average yield from all the fall methods of tillage with 
the average of all the spring methods showed a difference of 3.2 bu. of wheat 
per acre in favor of the latter, drops on the early fall plowed land gave the 
best yields, those on spring plowed land second best, and those on medium and 
late fall plowed land third best. Apparently no advantage was obtained from 
packing the land either in the fall or in the spring for cereal crops, and t be 
indiscriminate use of the subsurface packer is not recommended. 

In experiments in subsoiling and packing as methods of preparing the soil 
for durum and hard wheat, oats, and barley, it was the plan to subsoil the land 
once every four years in the subsoil plats and to fall plow the land 6 in. deep 
in all plats the remainder of the time. The average of six years’ trials indi- 
cate that packing and subsoiling were of no benefit Good 6-in. plowing gave 
as good yields as were obtained with 6-in. plowing plus subsoiling and 6-in. 
plowing plus subsoiling and packing. 

[Soil bacteriology] (Idaho Sta. Bui. 122 (1921). pp . 27, 28 ). — Studies of 
Helmer silt loam soil from northern Idaho, which is deficient in ammonifying, 
nitrifying, and nitrogen -fixing jnnvers, allowed that the ammonifying and nitrify- 
ing efficiencies were increased approximately 400 per cent by the addition of 1 
per cent of calcium carbonate. 

Sawdust from kiln-dried lumber, including white and yellow pine, cedar, 
maple, ash. larch, red and white fir, needles ami cones from the same trees, 
fern brakes, and forest floor, when added to soils of known fertility, reduced 
the am mollification of dried blood from 12 to 20 per cent. The retarding action 
was not entirely overcome by the addition of lime during the period of the 
experiment. 

Samples of the same sawdust were added to a rich garden soil and a field 
soil to determine the effect on the nitrifying of blood. The result with the 
garden soil showed a reduction in nitrate formation varying from 17 to 24 per 
cent. The reduction in the case of the field soil varied from 5 to 49 per cent 
in the presence of 1 per cent of wood and from 5 to 78 per cent in the presence 
of 2.5 per cent of wood. Cedar insistently exerted the greatest retarding in- 
fluence. Of the various products added, fern brakes caused the least reduction 
in nitrate formation, which varied from 4 to 11 per cent, while cedar needles 
proved the most toxic, reducing nitrate formation from 82 to 76 per cent 

These results are taken to indicate that the lack of productivity of Helmer 
silt loam is due to the accumulation of by-products from the forest which ex- 
erts an unfavorable influence on bacterial activities. Studies of the effects of 
woods and forest products on nitrogen fixation, in which something like a 
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thousand Kjeldahl nitrogen determinations were made, showed that all conifers 
have an inhibitory action upon the nitrogen-fixing powers of soil bacteria, cedar 
being the most deleterious, followed by red fir, larch, and white and yellow 
pine. With age and the starting of decomposition processes this toxicity was 
materially reduced. Ash and maple stimulated the fixation of free nitrogen. 
Concentrations of cedar needles as low as 0.1 per cent per 100 gm. of munmte 
solution proved toxic, uud higher concentrations practically eliminated all 
nitrogen fixation by bacteria. 

[Soils and soil biology] Z. Northrup [Wyant] ( Michigan St a. Rpt. 1919, 
pp. 286-238 ). — Kxiwriments with a series of composts, consisting of various 
proportions of peat and manure on a nearly pure sand soil growing Canada 
field peas, showed that the pure peat gave the best results, and the yields de- 
creased as the percentage of |>eat decreased. This is attributed merely to the 
water-holding capacity of the peat. 

Studies of composts of peat, manure, and rock phosphate to which sufficient 
liquid manure was added to insure anaerobic* conditions showed that large 
numbers of both aerobic and anaerobic cellulose-decomposing organisms were 
present and were Increasing. Organisms concerned in the dissolution of rock 
phosphate were present quite frequently in considerable numbers. Analyses 
of material from the pit showed that there had been an increase of about 8 per 
cent in the citrate-soluble phosphoric acid m a period of nine months, hut a 
decrease in total phosphorus of about 20 per cent, which is accounted for by 
the presence of large amounts of soluble phosporus in the drainage water. 
Azotobucter were found not only in the surface samples but in the bottom 
samples, which hail existed for over nine months under decidedly anaerobic 
conditions. 

l>aily periodicity in the numbers of active soil flagellates, with a brief 
note on the relation of trophic amoebae and bacterial numbers, I>. W. 
Cutler and L. M. Crump {Ann. Appl. Biol., 7 {1020), A o. 1. pp. 11-2'/, ftps. 8). — 
Studies of the protozoa and bacteria in the soil of a fertilized wheat field at 
the Itotlnunsted Evi>erimental Station are reported, which indicated that there 
is a daily fluctuation in the number of trophic forms of the three species of 
flagellates, Oicomonm sp. (Martin), Cermniona* lonpirauda , and Bodo sp„ In 
the soil of arable fields. The numbers of bacteria and trophic amoebae in 
the soil were found to be correlated, varying inversely over a period of 14 days. 
Temperature and rainfall appeared to have no influence on the numbers of 
active protozoa in the soil. 

Bacteriological studies of alkali soils, W. G. Sackett ( Colorado Sta. Rpt. 
1020, p. 21 ). — Studies of the bacteria from the Book OlifT and Mesa Verde 
sandstones to determine their ability to fix atmospheric nitrogen, both in pure 
cultures and when associated with one another, showed that although the 
amount of nitrogen fixed is small, the fixation is consistent. Associative action 
appears to lie of no importance in tins process, liock lichens were shown to be 
capable of satisfying all carbon requirements. Fourteen pure cultures and 
their combinations were examined in this study. 

The natural inoculation of Colorado soil with legume bacteria, W. O. 
Sackett ( Colorado St a. Rpt. 1920, p. 22) .—Representative samples of Colorado 
soils from both dry and irrigated sections were planted with numerous different 
legumes, and after six weeks the plants were examined for nodules. Tests of 
45 soils have given results indicating tentatively a rather general and natural 
inoculation for alfalfa, sweet clover, and vetch and the need of inoculation 
for peas ami beans. 

Acidity Influences inoculation and growth (Wisconsin Sta. Bui. 823 (1920), 
p. 8S t fig, i).— ; Studies by O.O. Bryan and K. B. Fred showed that eowpeas and 
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soy beans dropped off markedly In both growth and nodule formation as soon 
as an excess of either acid or alkali appeared in the soil. Com, on the other 
hand, made a reasonably satisfactory growth even under acid conditions which 
were sufficient to stunt and prevent the inoculation of the roots of both soy 
beans and cowpeas. 

Are legume bacteria killed by freezing? (Wisconsin 8ta. Bui. 823 (1920), 
p. 36 ). — Experiments conducted by E. B. Fred indicated that legume bacteria 
are able to live through the winter and will withstand winter temperatures, and 
also that bacteria planted with the seed in early spring will be able to induce 
nodule formation. 

Nitrate production in field soils in Illinois, A. L. Whiting and W. 31. 
Schoonover (Illinois Rta. Bui. 225, al>s. (1920), pp. 4). — This is an abstract of 
Bulletin 225 of the station, previously noted (E. S. It., 48, p, 214). 

Green manure for soil improvement (Wisconsin St a. Bui. $2,3 (1920), pp. 
58-35, fig. 1 ). — Experiments by A. K. Whitson and F. L. Musbneh si lowed that 
the influence of the green manuring crop In a 4-year rotation of corn, potatoes, 
oats, and clover is greater during years following seasons favorable to its 
growth. The good effect of green manure was found generally to increase when 
the rotation had been in progress until two or three manuring crops were added 
to the soil. 

Studies on the relations between soil moisture, plant development, and 
nutrition, E. Haskuhokf (Landu\ V<rs. Pta., 89 (1916), No. 1, pp. 1-81) — 
Preliminary studies on the subject are reported, which established the existence 
of narrow relations between soil moisture, nutrient assimilation, and crop 
yield, but apparently did not justify the drawing of sped tic conclusions. 

Investigations on the determination of the active value of soil phos- 
phoric acid and potash by cropping experiments and the determination 
of their relative solubility by acids, O. Lemmermann, A. Einecke, and L. 
Frrsenttts f La ruin:. I'm. Sta.. 89 H916). No. 2-8, pp. 81-195 , pis. 2 ). — These 
studies are reported as a contribution to tin* basic knowledge of soil analysis, 
which is apparently not considered to be as yet sufficiently complete to permit 
the drawing of final conclusions. 

It was found In these experiments that the physiologically active value of 
phosphoric add and potash compounds in soils could usually be suitably 
expressed by a determination of Iheir relative solubilities Such determina- 
tions are therefore recommended for the judgment of soils, as they represent 
the actual value of these soil nutrients better than a simple determination of 
the percentage content of the soil in potash and phosphoric add by a single 
solvent. 

A 3 per cent solution of citric* add proved to be the best solvent for determin- 
ing the relative solubility of soil phosphoric add. This solvent was too weak 
for potash, hotter result a being obtained with 10 per cent hydrochloric add. 
It was possible to disregard the influence of the physical character of the soil 
in the method used. Also In comparing the solubilities of nutrients in light and 
heavy soils, it was found that the potash compounds of the better soils were 
not more difficultly soluble than those of the lighter soils. The opposite v^as 
true for phosphoric add, which is attributed to the higher percentages of Iron 
and day in the better soils. Crops appeared to utilize phosphoric acid relatively 
better from soils more deficient In that nutrient 

Soil-fertility experiments on Dekalb, Volusia, and Westmoreland soils, 
J. W. White and F. J. Hotjren (Pennsylvania Hta. Bui. 166 (1921), pp. 28, 
figs. 5 ).*~~ The nature, objects, scope, and progress results of soil-fertility 
experiments being conducted on three typical soils of Pennsylvania am pre- 
sented In this report. The experiments are intended to test the comparative 
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value of different forms, combinations, and amounts of commercial fertilizers, 
lime, and manure In the production of the more common farm crops grown in 
the State. The three series of experiments at present include 18.4 acres divided 
into 152 plats. 

It lias been found that acid phosphate is the most effective single fertilizer 
treatment for the unproductive Dekalb soil, and together with lime it appears 
to be the foundation for a system of permanent agriculture on this extensive 
soil area. On the basis of equal amounts of phosphoric acid, add phosphate 
during the first rotation was found to be over live times as effective as rock 
phosphate. The first two years’ results on the Volusia soil indicate that lime 
is indispensable in the scheme of soil improvement, since 90 per cent of the 
Volusia soils are acid. The utilization of the manure from tlic dairy industry 
to the best advantage is considered to be of first importance ou this soil, 
and the increased \alue of manure through Hie use of lime and phosphoric 
acid has been demonstrated. No definite recommendations are given for the 
Westmoreland soil. 

Soils ( Missouri Sta. Bui. 179 (1921), pp. 49-55. tips. 4 ).—' The results of 30 
years of crop rotation ami fertilizer experiments are summarized by M. F. 
Miller and 1\ L. Duley, showing that crop rotation on corn has been more effec- 
tive in maintaining the yield where no manure has been applied than has con- 
tinuous corn with manure. Tin* same result was obtained with wheat. It is 
also noted that heavy applications of commercial fertilizers have been practi- 
cally as effective in maintaining the yield of wheat under continuous cropping, 
aud the yield of all crops in a ff-year rotation, as has the heavy use of stable 
manure. 

Experiments to determine the best systems of soil management for the most 
important soil types m Missouri, conducted by M. F Miller, F. I,. Duley, and 
O. B. Price, showed that the so-called legume treatment has brought no financial 
returns, and that rock phosphate applied with manure has given good results 
on certain fields ot wheat. The small response from other crops, however, has 
made this application uneconomical. 

Studies of nitrate production in soil as affected by cropping and cultivation 
were continued by W. A. Albrecht, showing that early spring tillage, particu- 
larly plowing, increased the nitrate content. Of all treatments studied, the 
straw mulch produced the most significant effects in holding down nitrate 
production. 

Report of the Golden Valley peat experimental fields, 1018 and 1910, 

1\ J, Atavat { Minnesota Sla. Bui . 194 (1920), pp. 5-116, ftps. 57) —The results 
of the first two seasons’ work on the exj>erimental peat fields of Golden Valley, 
which are typical of the high-lime, grass, and sedge covered bogs of north- 
western Minnesota, are reported. 

It has been found that the unprod activity of this peat is due to n lack of 
available phosphoric acid. When this was supplied, good yields of most crops 
adapted to that section of the State 4 have been obtained, otherwise only finx 
gave satisfactory yields. The natural supply of lime is abundant, and the 
nitrogen becomes available vapidly enough for ordinary farm crops. During 
the first two years potash show r ed no distinctly beneficial effects either alone or 
in combination with phosphate. The burning of the surface layer of peat to 
provide phosphoric acid, while possible, is not recommended owing to the many 
disadvantages and danger connected with the practice. 

It is recommended that farmers who have peat land naturally covered with 
grass use a phosphate fertilizer containing either from 300 to 400 lbs. per acre 
of acid phosphate or one- third as much of triple superphosphate. 
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Experiments on maintaining soil fertility on Edgeley loam [at the 
Kdgeley Substation], O. A. Thompson ( North Dakota tita. Bui. 1£5 (1921), 
pp , 38, 39 ).— A set of crop rotations begun in 1913, which were designed to 
determine the profitableness of a live-stock farming system and a cash-crop 
farming system, is described and the results to date reported. 

In the live-stock system a 4-year rotation, consisting of corn, wheat, oats, 
and sweet clover, was used and manure anti commercial fertilizers applied. 
The cash-crop fanning system included a rotation of potatoes, wheat, barley, 
and sweet clover, and green manure and commercial fertilizers were applied. 
It was found that as an average of seven years, manure alone Increased the 
yield of corn 0.45 ton per acres or 17.3 per cent. As a 0-yeur average, manure 
increased the yield of wheat 1 bu., or only 6.5 per cent. The influence of soil 
treatment on the yield of oats was negligible. There was no evidence that the 
use of commercial fertilizers produced any increase over and above that pro- 
duced by manure. As an average of eight years, green manuring increased the 
yield of potatoes 8.3 bu. per acre, or 8.9 per cent. 

[Boil investigations], I«\ J. Sieveks (Washington tita. Bui. 158 (1929), pp. 
S3, 34). — Boil- fertility studies in western Washington indicate conclusively that 
most acid soils are deficient in phosphorus, and that application of lime alone 
generally gives poor results unless it is supplemented with a phosphate fertilizer. 
Indications are that much ol the difficulty experienced in growing clover is 
due more to the deficiency in phosphorus than to soil acidity. 

Data from crop rotation work show that peas can be used to good advantage 
as a nurse crop for alfalfa and sweet clover. 

Studies of orchard soils showed that in all the irrigated tracts there must 
be sufficient water available not only to supply the quantity necessary for 
bearing trees, but also to provide for the growing of a legume between the 
trees. The virgin nitrogen supply in irrigated orchard tracts is said to be 
exceedingly low, and successful yields depend upon tiie maintenance and 
increase of this supply. 

A complete fertilizer for Savannah cranberry land, 0. S. Beckwith (New 
Jersey til as. Circ. 124 (1921). pp. 4? fig. f).- Studies to determine proper 
fertilizer treatment for cranberry soils are briefly reported and discussed. 

It was found that sodium nitrate and dried blood were the best sources of 
nitrogen, while ammonium sulphate and calcium cyanumid were undesirable. 
Raw rock phosphate and acid phosphate both gave good results. Potash gave 
small increases and seemed most advantageously applied as potassium sul- 
phate. On the basis of these results, information is given for popular use on 
the proper fertilizer formula to be used on such soils. 

New way for the use of sewage sludge as fertilizer, M. Street, (Landir. 
Vers, tit a., 90 (1911), No. 3-4? PV> 257-288 ).— Experiments are reported, the 
results of which are taken to Indicate that the nitrification of the organic 
nitrogen compounds of sewage and stable manure is hastened by mixing 
certain humus-containing substances with them. In this connection the author 
describes his experience with a brown coni humus product mixed with canal 
sewage. 

Is phono! Me a iiitrogeneous fertilizer? E, Branch ( Ixmdw. Vers, tita.? 
90 (1917), No. 1-2. pp. 33-47 ). — Experiments are reported from which the 
conclusion is drawn that phonolite does not act as a nitrogenous fertilizer. 

Recovery of potash alum and sulphur at Tonopah [Nev.]« B. DtmroAN 
( Chem. and Met all Dugin., 24 (1921), No. 12, pp. 529, 530 , figs. 4 ). — The process 
and plant used in the recovery of potash alum and an agricultural grade of 
sulphur by extraction and flotation are described. 
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The solubility of different phosphates and their utilization by oats and 
buckwheat, T. Pfeiffer, W. Simmekmacher, and M. Sfangknbero ( Landw. 
Vers. Sta., 89 (1916 ), Nos. 2~8 t pp. 203-280 pi. 1). — The results of a continuation 
of experiments previously noted (E. S. R., 35, p. 428) confirmed those of the 
first experiments, and showed that an addition of calcium carbonate decreased 
the utilization of difficultly soluble phosphates. Raw phosphate proved to be a 
good fertilizer on acid soils. Buckwheat, while having a weaker root system 
than oats, again assimilated more phosphoric acid from difficultly soluble 
phosphates. An artificial introduction of carbon dioxid into the soil did not 
make plant nutrients more available. 

A greater water utilization per unit weight of increase in dry matter took 
place when coral rock phosphate was used. This is thought to be possibly due 
to the ftuorin content of the phosphate. A corresponding addition of calcium 
fluorid produced no results, but an addition of ammonium fluorid slightly injured 
the growth of oats. It is concluded that the fluoiin content of the coral rock 
phosphate can not account for llu* poor results obtained from its use with oats. 

Lime maintains availability of phosphates (Wisconsin Sta. Bui. 328 
{1920), pp. 55, 56). — Experiments by E. Truog and F W. Parker indicated the 
value of lime in the soil in keeping phosphates m available form. As the 
amount of lime in the soil decreases, conditions were found to permit the 
formation of the less available Iron phosphates. 

Laboratory trials with rape and corn showed that liming greatly increased 
the availabilH> of phosphate in acid soil. 

Soil fertility experiments (North Dakota Sta. Bui. U f 6 (1921), p. 14). — 
The progress results of a comparative study of raw rock phosphate, steamed 
bone meal, and acid phosphate as supplementary fertilizers in live-stock and 
cash-crop fanning systems on Fargo clay soil showed that t lie acid phosphate 
gave somewhat more beneficial average results than either steamed bone meal 
or raw rock phosphate These differences in the effects of the various forms 
of phosphate were small, however. 

An improved scheme for determining unexhausted mammal values, 

.T. Hendrick (Highland and Apr. Sor. Scot. Trans., 5. ser., 82 {1920), pp. 
J~84 ). — The author discusses in some detail some of the important proposals 
contained in the report of the committee on compensation for manorial im- 
provements and so-called cumulative fertility, appointed under the Agricultural 
Holdings Act of Scotland of 1908 The text of the report discussed is appended. 

Liming, H. Gl0mmk (?i, Brisk. Norp, Tris .1 ordbund sutvalp Smaaskrifter 
No. 10 (1920), pp. 164) Several series of experiments to study the action of 
lime in soils when used in practical agriculture are described. These included 
work on soils varying from clays and sands to loams and peat. The proper 
time of liming pastures and methods of determining lime requirements were 
also studied. Liming generally produced increases in both potato and grain 
crops of clay, sand, and peat soils, but not on moraine and black soils. A 
bibliography is appended. 

Special fertilizer analyses, 1920, R. E. Rose and G. Hart {Fla. Dept. Apr. 
Quart. Bui , 31 (1921), No. 1, pp. 44-88 ). — This section of this report contains 
the results of special analyses of 413 samples of fertilizers and fertilizer ma- 
terials taken by purchasers in Florida during the calendar year 1920, and the 
results of official and guarantied analyses of 47 samples collected for inspection 
under the terms of the State fertilizer law. 

[Analyses of commercial fertilizers, ground bone, and agricultural 
lime], 0. S. Oathcart et al. (Netv Jersey Stas. Bui 849 (1920) y pp. 5-48 ). — 
This bulletin contains the results of. actual and guarantied analyses of 898 
samples of fertilizers and fertilizer materials and of 13 samples of lime and 
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limestone collected for inspection in New Jersey during the fall of 1920, to- 
gether with registrations for the year. 

AGEICULTTTEAL BOTANY, 

Outline of the history of botany. It. J. Harvey-Qibson (London: A . & C* 
Blacks Ltd., 1919 , pp. X-f 27^). —This brief sketch of the history of botany indi- 
cates the substance of a course of lectures given to students of the University 
of Liverpool during their third year of residence, and has for its object the 
discussion of the more important features in the advance of botanical knowl- 
edge from the earliest times to the present. Reference is made to contributions 
by about 50 authors. 

The quantitative method in biology, J. Macleod ( Manchester: ZJniv. 
Press; New York: Longmans , Green d Co., 1919 , pp. XI 1 +228, figs. 27). — In 
view of the fact that \ariability has been hitherto the great obstacle winch has 
rendered impossible the general use of quantitative data (figures) in biological 
sciences, the author aims to describe a method by which biological constants 
may be established. 

The first two chapters set forth certain theoretical views regarding the con- 
cepts of species and variation. These views afford a guide for the discovery of 
primordia, or elementary properties or characters, which are to be measured 
In order to find constants. The constants themselves are, however, entirely in- 
dependent of any theory and of any calculation whatever, each being u direct 
expression of an observed fact 

Radioactivity and normal physiological function, V. H. Blackman (Ann, 
Bat. [London]. 84 (1920), No. 135, pp. 299-802). — A brief statement and dis- 
cussion of the data obtained by II. Zwaardemaker 1 are given, in view of their 
supposedly fundamental importance to plant as well as animal physiologists. 

It is thought possible that the importance of potassium in the life of the plant 
may be in part explained by its radioactive power. In the minuteness of the 
dose of the heavy radioactive elements required, as compared with that of 
potassium, and in the ease with which a toxic concentration is reached, may 
lie the explanation of the conflicting results obtained by the addition of radio- 
active earths to soil. 

Plant physiology (Idaho Sia. Bid. 122 (1921), pp. 4h 45). — Progress report* 
are given of investigations on the development of the apple and on the enzymatic 
processes taking place in the apple at various stages in its development. Tests 
were made for the presence of diastase and inverfcase in the apple at different 
stages of growth, but all the results were negative. 

In studying the growth of the apple it was found that the fruit is made up 
of a large mass of parenchymatous cells which appear to be fully formed at 
an early stage of its growth, and the increase in size appears to be mainly 
due to an enlargement of existing cells. Starch appears early in the growth 
of the apple and is deposited throughout the growing season. During the 
ripening period starch disappears, and in fully ripened apples little or no 
starch is to be found. 

Plant growth and carbon dioxid, H. Fischb;r ( Naturwissmsohaftm , 6 
(1920), No. 22, pp. 418~4W)' — This brief discussion of work in part previously 
reported (E. S. R., 42, p. 137) deals with the practical possibilities involved in 
supplying more than the normal air content of carbon dioxid to growing 
plants. 


Jour. Physiol,, 53 (1920), No. 5, pp. 273-m 
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Field stadias of the carbon dioxid absorption of coconut leaves, P. T. 

McLean (Ann. Bot. [ London J, $4 (1920), No. 135 , pp. 367~$89, pi 1 , figs. 9).~~ 
The method here described for field studies of carbon dioxid absorption by 
leaves is considered satisfactory for comparative studies of the rates of carbon 
dioxid absorption by different leaves, by the same leaves at different times, and 
by the leaves of different kinds of plants. 

Middle-aged leaves absorb carbon dioxid faster than either immature or old 
leaves. The rates of absorption of carbon dioxid by attached coconut leaves 
show a maximum rate in the morning, a depression at midday, and a second 
rise in the afternoon, followed by a final declination toward sunset. Detached 
pinnae of coconut absorb carbon dioxid at the same rate as attached leaves, but 
the maximum occurs at a different hour. Apparently sugar cane absorbs carbon 
dioxid much more rapidly than coconut under these conditions. 

A method of preparation and some properties of a starch gel, C. L. 
Carey (Bui, Torrcy Bot. Club , I t 7 (1920), No. 10, pp. 1/55-J/63 ). — The prepara- 
tion of this starch gel was undertaken with the idea of obtaining a pure carbo- 
hydrate gel which on account of its liydrative capacity would he suitable for 
experimentation under \arlous conditions This method is offered as a means 
of preparing a fairly resistant starch gel which is easily handled. 

Osmotic properties of some plant cells at low temperatures, F. J. Lewis 
and G. JM. Tuttle ( /I n n. Hot . | London J, 31/ (1920), No. 135, pp. 1/05-1/16, fig*. 
10). — I >etenmnations have been made of osmotic pressures, electrical conduc- 
tivities, proportions of electrolytes and nonelecl routes, and ol sucrose, maltose, 
and glucose In the leaf tissues of Bum eamulenvs, Imnora borealis, and 
Pyrola rotund if of w, and m the cortical tissues of Bvpulus t tremuloides at inter- 
vals from autumn until summer. 

It is thought that no certain correlation between the values found and the 
daily or weekly tiuctuations of air temperatures can be established without obser- 
vations extending over more than one season. 

The freezing point of potatoes determined by the thermoelectric 
method, H. C. Wright and U. 15. Harvey UK S. Dept. Apr. Bui. 895 (1921), 
pp. 7, fig. 1 ). — The results are given of a study of the freezing point of 18 
standard varieties of potatoes grown under the same conditions, a thermo- 
electric method being used for the determination. 

It was found that the freezing point of potatoes tends to rise as the season 
advances. It seems to vary with varieties, and in tlu> same family group of 
potatoes the freezing point of different varieties is often comparable. Early 
and mid season varieties are said to have a higher freezing point than late 
a arieties. 

Freezing Injury to potatoes when undereooled, B. C. Wright and G. F. 
Taylor (IK B, Dept. Agr . Bui 916 U921), pp. 15, pi 1, fig. I). — In this investi- 
gation of the injury to potatoes due to exposure to temperatures below the 
freezing point, it was found that potatoes freeze more quickly when exposed to 
rapidly diminishing temperatures than when the temperatures diminish slowly. 
Potatoes can be undercooled several degrees below* their true freezing point, 
then warmed again above the freezing point without freezing injury, provided 
no ice formation takes place. When undercooled, jarring resulting from rough 
handling or incidental to hauling is liable to cause potatoes to freeze. After 
freezing commences it is progressive, and the amount of injury caused within a 
stated time is said to depend upon the surrounding temperature. In under- 
cooled potatoes, when freezing has once begun, the temperature of the potatoes 
is said to rise to its true freezing point and remains at that temperature for 
a varying length o i time, depending upon the surrounding temperature. 
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Uptake of water by detached twigs, T. Matsushima (Jour. Cot. Bci. Itnp. 
Unit. Tokyo , 48 {1919), Art. 2, pp. 27, figs. 2).— Decrease of water uptake at 
the cut end of a twig cut off in air is unimportant in plants which contain much 
woody material, but considerable in plants containing milk, slime, or gum. Burn- 
ing the cut end, especially in the latter of these two general classes, favors 
water uptake; charring the cut end preventing entirely the stoppage of the 
water-carrying vessels. Acids (particularly organic) favor, while alkalis 
hinder, the absorption of water, these conditions being reversed in case of milk-, 
slime-, or gum-bearing twigs. 

The growth of Lenina plants in mineral solutions and in their natural 
medium, W. B. Bottom lev (Ann. Bot, [London], 84 {1920), No. 188, pp. $45- 
882). — Experimentation is claimed to have shown, in case of Lenina minor and 
L. major, that these plants are unable to sustain healthy growth for any length 
of time on Detmer’s solution or Knop's solution, though the addition of organic 
matter promoted health and multiplication and accelerated growth in these 
plants. The organic matters thus shown to be essential to metabolism are found 
in the pond waters in which the plants grow normally, although lack of suffi- 
cient nitrates and phosphates acts as a limiting factor retarding multiplication. 

The effect of organic matter on the growth of various water plants in 
culture solution, W. B. Bottomley {Ann. Bot. [London], 84 {1920), No. 188 t 
pp. 858-865, pi. 1). — The results from these experiments corroborate those 
above noted, in that organic matters were necessary to supplement nutrient 
inorganic solutions. 

The substances effective in promoting growth and health were found to bo 
present in an autoclaved growth of Azotobacter chroococoum, crude nucleic acid 
derivatives from raw peat, and a water extract of baeferized peat Other plants 
experimented with are said to have responded in the same general ways as did 
the plants above mentioned. Throughout the experiment it was found that 
the more rapid the rate of multiplication of the points, the quicker was the 
response to the addition of organic substance to the solution. 

The relation between the number of bacteria and acid production in the 
fermentation of xylose, J. A. Anderson, E. B. Fred, and W. H. Peterson 
{Jour. Infect. Diseases, 27 {1920), No. 4, pp. 281-292, figs. 8), — This article is 
concerned primarily with the rate at which by-products are formed and their 
relation to the number of bacteria, in order to study the mechanism of fer- 
mentation reactions. The experiments described were made with Lactobacillus 
pentoaveticus in an attempt to determine the relations between the number of 
bacteria present and the rate of acid production during the fermentation of 
xylose. 

The results show' that the fermenting capacity of a culture is determined by 
the number and age of the bacteria present. The rate of acid production is most 
rapid during the period of maximum growth of the bacteria, though a slow acid 
formation is noted for many days. Apparently, acetic acid is the only volatile 
acid produced in the fermentation of xylose by L. pentoamtieus. 

The biological significance of tannic substances, A. de Dominicis ($ta%. 
Bper. Agr. Ital ., 82 {1919), No. 7-9, pp. 805-331). — This is a report of a study on 
the variations in the content of tannic substances, chiefly in the cortex of chest- 
nut, at different periods. Tannic substances in the glueosld stage are supposed 
to represent waste products easily destroyed, and utilizing in their destruction 
the process of combustion in the plant. 

The effect of zinc sulphate on protoplasmic streaming, H. M. Busk 
Torrey Bot. Club, 47 (1920), No. 9, pp. 425-48 i, figs- 2).— Results of this study* 
as carried out with leaf cells of Blodea canadensis and with cells from an 
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uncorticated Ohara, are offered as evidence iu favor of the view that very 
dilute poisons act as stimulants to plant, cells. 

A study of the metabolism of roots, W. J. Robbins and W. EJ. Manuval 
(Missouri Bid. Bui 179 (1921), p. 22 ).— The authors have been carrying on 
investigations to determine whether any material is necessary for the growth 
and development of the roots of plants in addition to the essential mineral salts 
and water obtained from the soil solution, oxygen from the air, and carbohy- 
drates from the plant top. A method is said to have been developed whereby 
the growth of root tips can be maintained under sterile conditions. 

A simple root auxanometer, W. K Jones (Ann. Hot. [London], 84 (1920 ) , 
No. 186, pp. 555-557, fig. 1). — An auxanometer, claimed to be iu practice 
sufficiently simple for elementary studies and at the same time sufficiently ac- 
curate for more serious purposes, is described as to form, construction, and 
procedure. 

Btmlies in seed germination, A. W. Hill (Ann. Bot. [London], 84 (1920) , 
No. 186 , pp. 417~9$9, pl 1 « fiffs 15) - Evidence is offered to* show that the 
rudimentary curved body lying opposite the cotyledon in the Cyclamen embyro 
is t lie second cotyledon, and that under ordinary conditions it does not develop 
to form a green leaf. The Cy lumen seedling, though aberrant in type, is thus 
seen to be truly dicotyledonous in its nature. 

The role of the seed coat in relation to the germination of immature 
seed, F. Kidd and t\ West (Ann. Bot. [London J, 84 (1920), No. 186, pp. 439- 
446 , fig. h . — The present paper is claimed to show that in case of Brassim 
alba and of l*hnim xutuinn the removal ot the testa not only accelerated the 
germination and terminated the dormant condition of unripe seeds, but also 
increased the germination percent age 

Study of factors influencing the rest period of horticultural plants, 

H. J>. Hookkb, jb. ( l/mwim Bta. Bui 179 (1911), pp. 89, 40). — Analyses were 
made of fruit buds that survived the winter's udd and of buds that were 
killed. The analyses of peach and cherry buds showed that the surviving buds 
had a low ether extract, but a relatively high content of nitrogen, phosphorus, 
and potash. Analysis of comparable samples from the peach, including the 
node with the bud, showed the surviving buds to have a low moisture, acidity, 
and nitrogen content, but a high starch content. Btareh is said to he stored 
in the leal gup and consequently does not iigure in the analysis of buds alone. 

Natural death of plants, V. W t beu (Natunc. Wchnschr.. 34 (1919), No*. 32, 
pp. 449-457 ; 33. pp. 465-471) — Citations and discussions are presented regard- 
ing the views held by various authors, along with some of the underlying data. 

Further studies in the ecotone between prairie and woodland, R. J. 
Pool, J, K. Weavkk, and F. V. Jean tfVc&r.J Unit'. Studies, 18 (1918), No. 1-2, 
pp. 7-53, pU. 2, figs. 15; also Nebr. Cniv., Bot . surrey Ncbr ., n. ,ser„ No. 2 
(1918), pp. 47, pis. 2, figs. 15). — The object of this paper, which Is a sequel to 
that by Weaver and Thiel already noted (E. S. U.. 38, p. 5L.T), is to record 
the results and conclusions derived from another season's investigations of some 
of the fundamental problems connected with the ecology of the ureas lying 
within the vegetative borderlands between the prairies and the woodlands of 
the Missouri Valley in Nebrasku. 

“This paper contributes data which still further substantiates the con- 
clusions drawn from previous investigations that evaporation rates and soil 
moisture conditions in the various plant communities studied vary In general 
directly with the order of the communities in succession, the communities near- 
est the Climax being the most mesophytio in both respects. . . . 

64469° — 21 3 
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“ Ecological conditions are shown to change rapidly as the forest-prairie 
ecotone is traversed In Nebraska. ... It is thus shown that the natural ex- 
tension of our native woodlands is greatly hindered, possibly altogether pre- 
vented in so far as any significant permanent extension is concerned, by the 
increasing severity of natural environmental conditions as we move westward 
away from the woodland types of southeastern Nebraska.” 

The high saturation deficit and the low soil moisture content (often reach- 
ing the nonavailable point) of the prairie sites in eastern Nebraska constitute 
barriers over which forest trees can scarcely pass. This gives probably the 
most ready explanation ns to why natural Nebraska woodlands are confined 
to the moist slopes of rather narrow valleys, and also the most probable answer 
to the question as to the treelessness of the prairies in general. 

Plant invasions of New Zealand with reference to Lord Howe, Norfolk, 
and the Kermadec Islands, J. (\ Wit! is (Ann Hot, { fjondon], 34 (1920), A Jo. 
186. pp. figs. 8 ). — This is a study involving the application of the age 

and area theory to the floras of the islands outlying between New Zealand and 
the nearest larger areas of land to the north or northwest. Tt is claimed to be 
equally applicable to them, and to show that these islands probably once 
formed part of a land mass or masses running down to New Zealand from 
Indo-Malaya. Lists are given of the New Zealand genera showing supposed 
plant invasions; of the genera of the islands, showing those that reach New 
Zealand; and of the endemics of the islands It is claimed that the plant 
invasions of New Zealand were probably four in number, northern, Kermadec, 
western, and southern. 

The relative efficiency of cross and of self fertilization in some plants, 
Y. Kmoto (Jour, Col. Sri. Imp ( mv. 7 ol yo 4 3 (1920), Ait J f pp. At, pis. 2, 
figs. 6). — Detailed studies are noted as bearing on the efficiency of cross and 
of self fertilization in Primula sinensis, /'. obconlea , Prussian earn pest ris eft in- 
evsis, ami other plants 

I Chromosomes], T. Saicamfka (Jour. Col. Pei. Imp. Cnip. Tolyo, 89 (1920), 
Art. 11, pp. 221, pi 8. 7, figs. 24). —This is an account of experimental studies on 
cell division and nuclear division, with particular reference to the forms, sizes, 
and numbers of chromosomes. An extensive bibliography is appended. 

The chromosome number of Zea mays, Y. Kuwada (Jour. Col. Pei. Imp. 
V niv. Tokyo, 89 (1919). Art. 10, pp. 14 ft, pi*. 2. figs. 8 ). — This is a contribution 
to the hypothesis of chromosome individuality and on the descent of Z, mays. 
A bibliography of more than 100 titles is appended 

New species of Uredineae, XII, J. C. Author ( Huh Torre u Bol. Club, 47 
(1920), No. 10, pp. 488-480 ). — Study of herbarium material subsequent to that 
previously noted (E. S Tt . 4fl. p. 222) lias resulted in the separation of new 
forms and correction of errors, which are indicated. 

FIELD CROPS. 

[Report of field crops work in Idaho, 1920] (Idaho Pta. Bid. 122 (1921), 
pp. 23, 53, 56, 59, 60, 61 ). — Further progress of work previously noted (E. S. R., 
41, pp, 225, 22G) is reported 

Results of cultural tests with field peas show early seeding, drilled at a 
medium depth at the rate of 120 lbs. per acre, to give maximum yields. Field 
peas excelled small grains as a nurse crop for sweet clover. In rate of seeding 
tests with sweet clover, 15 lbs. of scarified seed gave the maximum yield and 
quality of hay the second season of growth. Studies of the relation of age of 
corn to yield of silage indicated the need of early planting for late-maturing 
varieties, while with acclimated varieties later plantings gave the highest 
silage yields. 
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At Aberdeen Substation, where sunflowers were drilled and spaced 18, 12, 
and 6 in. in the row, 18 in. spacing led in quality and yield, producing 28.5 
tons per acre as compared with 24.3 tons from unthinned. 

Alfalfa seeded in com beginning to tassel, the field being then irrigated im 
mediately and kepi wet until the seed had germinated, produced good stands 
at the Caldwell Substation. Variety tests of cereal, forage, and silage crops 
at the Felt High Altitude Substation and the Sandpoiut Substation are also 
noted. 

{Report of field crops work in Louisiana, 1920], W. C. Taggart, A. F. 
Kidder, and G. 1). Cain ( Louisiana Stan. Rpt. 1920, pp . S, 11, 12, IS, 14 ), — The 
continuation of work noted heretofore < E. S. R., 43, p. (535) is described. 
Variety trials of sugar cane at the Sugar Station showed the juice of Infill to 
contain 14.75 per cent sucrose as compared with 12 per cent for LV-74 and 
11.75 per cent for Purple. L-5U continued to show marked resistance to the 
mosaic disease. Fertilizer tests are also briefly noted. 

At Raton Rouge, so.v beans seeded in corn at the last cultivation in a rota- 
tion of cotton and corn gave an increase of about 100 per cent in both cotton and 
corn. In practically all cases, eorn varieties planted at the rate of 6,000 stalks 
per acre prod mod more com than when planted at the rate of 7,000 and 8,000 
stalks per acre. 

The leading tield-crop varieties at the North Louisiana Station included 
Calhoun Red Cob corn. New Fra cowpea. Mammoth Yellow soy bean, and 
Osceola velvet bean. 

f Report of held crops work in Michigan, 1919), ,f. F. Cox ( Michigan tita. 
lipt . 1919, pp. 2H0-S1S. ftps. 11 ). — The progtess of work along the same general 
lines as noted heretofore ( K. S. K., 41, p. 6561 is repotted. A brief account of 
plant- breeding work and a detailed discussion of the- methods used and results 
secured in the improvement of the oat crop at the station from 1900 to 1919, 
by F. A. Spragg, are also included. 

[Field crops work at McNeill, Miss., Substation, 1912— 1917], E. B. 

Ferris {Mississippi, Sht Iful. JHS (1920), pp. 9-1$, 20-22 ). — This supplements 
earlier work (K S. R., 2S, p. 230) for the period 1912 to 1917, inclusive. 

Detailed results of work with cotton have been noted already (E. S. R., 29, 
p. 35; 31, p. 136). The crop is not recommended for culture in the two tiers 
of Mississippi counties nearest the Gulf <>n account of excessive rainfall and 
the boll weevil. Tests of commercial fertilizers with corn and cotton indicated 
that land in this section could not tie cropped economically without the aid of 
live stock and the resultant manure. Hastings Prolific, Vardanian, and Ten 
l lessee Red Cob, with respective acre .Melds of 34, 37.2, and 33.4 bu , hnl the corn 
variety tests in 1912, 1913, and 1914, respectively. Results with sorghums and 
other forage crops (E. S. R., 39, p. 230), and velvet beans (E. S, R., 38, p. 342), 
have been noted heretofore. Notes are also given on variety tests with oats 
and sweet potatoes, and the yields for 1903 to 1913, inclusive, of seed cotton, 
oat hay, pea hay, and corn in rotation tests are tabulated without conclusions. 

Land subsoiled to a depth of 30 in. with dynamite yielded 9,886 lbs. of corn 
silage and 1,840 lbs, of oat hay per acre, while that not subsoiled made 11,448 
lbs, of silage and 1,410 lbs. of hay. These and previous results indicated that 
the practice of subsoiling the land in question was not worth the expense 
Involved. 

[Report of field crops work at Mouth Mississippi Substation, 1918— 

1920], E. B. Ferris (Mississippi fi Ua. BuL 194 (1920). pp. 8-2.7).—' Work with 
field crops at the South Mississippi Substation at Poplarvllle is reported for 
the years indicated, continuing that. conducted at McNeill rioted above. The 
experiments included variety and fertilizer tests with cotton, corn, and sweet 
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potatoes, spacing tests with cotton, and trials of nitrogen carriers. The results 
of the several tests are tubulated and discussed. The information included on 
cotton growing in south Mississippi has been noted from Bulletin 196 (E. S. B,, 
45. p. 129). 

[Report of field crops work in Missouri, 1919—20], W. 0. Ethekidc®, 
C, A. Helm, and L. 1. Stadtjce (Missouri Sta. Bui. 179 (1921), pp, $0-86 ). — - 
Continuing work already noted (E. S. R., 43, p 735), variety, cultural, and fer- 
tilizer tests with various field crops arc described. 

Biggs Seven-ear led the prolific corn varieties with a 3-year average acre 
yield of 24.3 bn., while Commercial White was first of the native types, averag- 
ing 22.9 bn. In cultural experiments at both Maryville and Wurrensburg, the 
maximum yields were obtained when no normal cultivation was followed, hut 
the surface was scraped clean throughout the growing season. The results 
indicate low yields from late cultivation and high yields from surface scraping. 

In trials of seasonal forage crops at Warrensburg. spring seeded oats and 
Canada peas, with 3.27 tons per acre, and summer seeded sorghum and soy 
beans, with 8.38 tons per acre, gave the best results. Sudan grass seeded in 
3-ft. rows averaged 2.44 tons of cured hay per acre from a single cutting made 
October 3! while scaling in 8-in. rows with a grain drill gave hut 1.93 tons. 
When seeded in 3-ft. rows at Columbia in early summer, a total of 4 tons per 
acre was made in two cuttings up to September 15, and 14.5 bu. of seed up to 
October 1. 

Wheat breeding investigations comprised studies of hybrid and pure-line 
selections. Tests of commercial varieties of spring and luird and soft winter 
wheat showed the superiority of the hard winter Kunred, and the semihard 
Fulcuster over the sot ( wheat, Michigan Wonder, and the spring wheats, Scotch 
Fife and Marquis; the inferiority ot Kanred at Warrensburg; and Ihe very 
marked inferiority of spring wheat at Columbia and Maryville. Mediterranean 
selection 31 with 32 7 bu , Mediterranean selection 30 with 31 7 bu., and Harvest 
Queen with 31.6 bu. led in 0-year average yields as compart'd with 2H.I bu., 
the average of all varieties, and 24 bu from the original Mediterranean stock. 

Texas Red. with an average acre yield of 35 7 bn., and American Banner, with 
35.1 bu., were first of early and late oats varieties, respectively. In nursery 
tests at Columbia, Irish Victor, Kherson, Sixty -day, and Fulghum led in the 
order named. 

Treatment of soy bean stubble by either harrowing, single or double disking 
with or without harrowing, or double disking, rolled, failed to show protit over 
no treatment in pi operation of a seed lied for wheat It is indicated that bean 
stubble land, spring plowed and kept fairly clean during the season, is without 
further treatment an excellent seed bed for wheat. 

Leading soy bean varieties at Columbia, in seed production, were Tolcio with 

23.3 bu ami Mikado and Morse with 2D.5 bu. Chiquita with 3.3 tons and Colum- 
bia with 8 tons of cured ha.\ were first in hay yields. Comparisons of soy 
beans and cowpens for hay and seed showed the strong superiority of the soy 
bean for both purposes. New Era, Red Ripper, and droit, with 21.8, 21.1, and 

20.3 bu. per acre, respectively, were the leading eovvpen varieties. 

Fertilizer and variety tests with cotton are also noted. Significant differences 
between average yields of large and small boll varieties were not observed. 

Results of cultural exiKWiments with alfalfa and sweet clover at Columbia 
shower] that on average Missouri upland sweet clover Invariably outyielded 
alfalfa, differences in sweet clover being greatest on untreated land and least 
on land well limed, fertilized, and manured. Sw r eet clover or alfalfa seeded with 
a nurse crop gave much lower yields than when seeded alone. Small grain 
nurse crops seeded with sweet clover gave decidedly lower forage and grain 
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yields than when alfalfa was sown with them, due doubtless to the heavier 
growth and greater competition of the sweet clover. 

Grain sorghums outyielded corn varieties by a wide margin at Warrensburg 
and Cuba. The average yield of 4 sorghum varieties was 30.1 bu. per acre, 
while that of 8 corn varieties was but 23.2 bu. Dwarf Milo, with 38.8 bu. of 
grain per acre, led the sorghum varieties. 

[Keport of field crops work in North Dakota, 1919— 20J (North Dakota 
Sla . But. Uf6 ( 1021), pp. 10-18 , J fy-80, Jo. J6\ 87, 88, 41, fid- D - — Kxperiments 
with held crops including varietj and cultural tests <>{ wheat, oats, barley, rye, 
flax, and potatoes; milling and baking tests with wheat; rotations; seeding 
trials of sweet clover; and breeding work with alfalfa, smooth brome grass, 
wheat, and corn, and disease- resistant varieties of wheal, rye, and flax are de- 
scribed in continuation of work already noted (K S. R.. 43, p 332). Cross- 
fertilization studies with alfalfa have been noted (10. S U, 45. p. 36). 

I'he leading varieties as indicated b> tests include Marquis, Dakota Pduestem, 
Kota, and Monad wheat ; Kherson and Swedish Crown oats; Manchuria barley; 
Wisconsin 1219 rye; North Dakota flax solutions; and King potatoes. 

[Keport of field crops work at the Edgeley Substation, 1914—20], 
O. A. Thompson ( A or/ ft Dakota Sta. Bui JJ f 5 {1081), pp. 0-10, 86-81). — Variety, 
cultural, fertilizer, and rotation tests conducted in cooperation with the IT. S. 
Department of Agriculture are reported in continuation of work previously 
noted (K. S. It., 32, p 52S). 

In variety lesis wuh spring wheat during the period 1908-1910, the highest 
average acre fields pro<lueed in each class were for flfe 19 5 hu , bluest cm 14.1 
bu., Preston 15 s bu.. and durum 20 5 bu. The durums outyielded the bluestem 
varieties 0 2 bu. and The life 4 7 bu. pm* acre Flax \arieuos a\eraged from 11.2 
to 12.9 bu. per acre dur ng the li\ e-year period 1912 1910. Karly, medium, and 
late ripening nineties of oats made 10 >eur average fields of 43 3. 48.i and 41.7 
bu. per acre, respectively Northwestern. Rustler wide, and Golden were among 
tbt' best of the dent corn varieties tried, and Gehn, Dakota white, and Squaw 
are considered probably the best flint varieties for the region. 

Results of trials indicate that the profitable culture of feterila, kaoliang, 
Sudan grass, and Early Amber cane «s doubtful under the climatic conditions. 
German and Siberian millets yielded more and better hn> than bog millet, but 
the latter led in seed production. Ten year average fields of forage crops, in- 
cluding brome. alfalfa, red ehner. and corn were 2,721, 2.07b, 1,160, and 3 960 
lbs. per acre. Cultural direet'ons for brome gras*s, (Y.neda held pens, sivwt 
clover, slender wheat grass, and alialfa are indicated in brief. 

Variety trials with potatoes show Karly Ohio and Karl,\ Six Weeks best 
adapted. 

Rate of seeding trials indicate that where a continuous cropping method is 
followed, the highest yields in durum hard wheat and oats are secured from an 
intermediate to a heav\ rate of seeding, and Unit barley averages best from a 
light rate of seeding, about 1.5 bu. per acre Where very thin seeding was 
practiced, the field was very weedy and occasionally the weeds interfered with 
harvesting. 

In cooperative work in cultivation methods with the TT. S. Department of 
Agriculture during a 14-year period, 1907-1920. summer tillage gave an increased 
yield over continuous cropping of 1.6 Im. per acre for wheat, 13 6 bu. for oats, 
and 2.8 bu. for barley, and a decrease of 279 lbs. for corn. Summer tilling land 
in rotation gave un increase of 2.4 bu. per acre of wheat and 5.9 hu of oafs in 
comparison with the yields of the same crops after small grain A comparison 
of 18 years’ average yields of wheat and outs secured after green manure crops 
and after fallow in the same type of rotation failed to show striking differences, 
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except that where oats followed green manure from 2 to 5.9 bti. less were pro- 
duced. Wheat immediately following a manured fallow gave 1.8 bu. and oats 
1.3 bu. more per acre than where the fallow was not manured. Corn grown 
the second year after manure was applied generally gave better yields than 
where the land was uniminured, averaging from 877 to 967 lbs. per acre in 
favor of the manured rotation. The results indicate that the addition of 
manure to land intended for corn rather than to the fallow would minimize 
the tendency of manure to cause a heavy growth of straw in the cereals. An 
increase of 0.7 bu. of wheat and 4.0 bn. of barley per acre in favor of corn 
land as compared to summer fallow, and a gain of 4.9 bu. of oats per acre in 
favor of summer fallow were noted. Although the difference between the two 
methods is low, the heavy yields of coarse food provided for live stock feeding 
by corn land would more than offset gains occurring from summer fallowing. 

Oats following alfalfa, broirre, clover, and wheat and barley made 13-year 
average acre yields of 25.9, 27.0, 30.3, and 31. S bu., respectively. Observations 
made to note the effect of one crop on those which follow show that this effect 
is mostly due to moisture being reduced by the preceding crop. Wheat, oats, 
and barley after corn showed gains in yield over the same crops grown con- 
tinuously or after other small grains in rotation. Wheat after corn, oats, and 
wheat produced 14-year average acre yields of 17.1, 14.1, ami 11 .0 bu., respec- 
tively; oats following corn, barley, wheat, and oats averaged 34.4, 30.3, 31.9, 
and 26 bu., respectively ; and barley after corn, oats, and barley made respec- 
tive average acre yields of 24.5, 22.4. and 1 7 bu. 

About equal returns for wheat and oats were given from fall ami spring 
plowing, but higher yields of barley and corn resulted from spring plowing. 
Fall plowing has a decided advantage over spring plowing for cereal crops, per- 
mitting earlier seeding. Disking corn ground produced a gain of 0.7 bu. per 
acre for wheat and 1.4 bu. for oats over plowing the land. 

The use of commercial fertilizers In continuous cropping with wheat, oats, 
barley, and corn did not produce outstanding results, and it is considered ques- 
tionable whether the additional profits secured from their use will pay for the 
cost of fertilizer and application. 

[Report of field crops work in Wisconsin, 1910—201 {Winoonsin 8ta. 
Bui. 823 ( 1920 ), pp. /7, 2.9, 58, 5.9, 73, 75-92, flffH. 1$). — The progress of work 
conducted in continuation of that noted heretofore (E. S. R., 44, p. 225) is out- 
lined. 

Investigations by W. E. Tottingham and S. Lepkovsky regarding changes of 
nitrogen compounds in the leaves of the sugar beets during the day and night 
indicate that the greatest manufacture of protein in the leaves closely follows 
the largest production of carbohydrates. With the coining of moderately cool 
nights (50° F.) the increase of soluble protein in the leaves was particularly 
striking. 

Analyses of soy bean selections from the seventh year’s work in breeding for 
increased oil content showed a high line strain and a low line strain, with iodin 
indices of 132 and 124, respectively, indicating the effect of selection. The low 
line strain was entirely of a dwarf type, while the high line strain consistently 
produced both tall and dwarf types, pointing to a definite relation between 
plant height and quality of oil. A high-producing strain as well as a low-pro- 
ducing strain has been isolated. 

In trials made by 4. G MU ward, in cooperation with the IT. S, Department of 
Agriculture, to determine some of the fartors intluencing freedom from disease, 
vigor, and productiveness in five leading varieties of potatoes, differences vary- 
ing from 5 to 90 per cent of infection with mosaic disease were found in the 17 
strains of Triumph studied. The Smith strain showed the least infection, counts 
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ranging from 2 to 10 per cent, and also proved uniformly superior in all com- 
parative trials, in both the North and South. 

Australian field cress is described as a new exceedingly noxious weed pest, 
worse than either quack grass or Canada thistle, and closely resembling yellow 
marsh cress (Radwula puluxtris) in leaf characters. Cultivation spreads the 
pest further. Although covering small patches In alfalfa plats with straw to 
8 ft. in depth proved useless, a 0 ft. depth of straw held the weed in check. 
Covering isolated areas with a heavier grade of building tar paper was the 
more effective treatment. 

Work with alfalfa was conducted at Madison by L. F. Craber. Records for 
the period 101 .VI 1)20 show a total yield of Grimm variety from 20.8 lo 22.3 tons 
per acre, while Montana common ranged from 13.1 to 18.7 tons per acre. In a 
2-cutting crop, plats 1 and 3 years old made -1.2 and 3.7 tons, respectively . At 
the time of blossoming the older alia] fa in both cuttings was fully 9 in. taller, 
and the root system was much larger, deeper, and moie widely developed. Re- 
sults secured by K J. T)eh\iche at the Spooner Substation show that the crop 
can be grown successfully on sandy loam soils, with yields m normal seasons 
equaling clover One hundred strains planted in 191d trom seed of resistant 
plants have not show n indications of winter-killing. Studies oi different varieties 
fiom various sources hast 1 evolved a method ol distinguishing genuine Grimm, 
Baltic, and Cossack vaiieties irom imugenume varieties during the first season 
the alialfa is grown. The genuine hardy varieties undergo a period of fall dor- 
mancy which sets m at a compnrai in ely eaily date, while the common varie- 
ties continue to grow m the fall of the year, especially when there is a reason- 
able amount of rainfall in controlling weed growth, close cutting gave lad ter 
results, without seriously mjur na the alialfa, than where as much as 3 in. of 
alfalfa was left. Where close cutting was practiced, virtually all weed growth 
was hold in clank, and with a normal amount of moist lire a new, healthy, vigor- 
ous alfalfa growth developed. In phfts when* the alfalta was dipped long, fox- 
tail grow rapidly and headed out, requiring the cutting of the field again m 
August lo save the alialfa. 

Experiments by G 1» Mortimer indicated that about 20 lbs. of Sudan grass 
seed per acre gives the best returns, with an average of 8 2 tons of hay. Re- 
sults of five years’ experiments show an average hay yield of 2 3 to 3 tons per acre, 
which is in excess of I lie yields of tut her common or German millet grown under 
similar conditions, Sudan grass did well with all varieties of soy beans used 
when drilled at the rate ol 10 lbs with fit) lbs of soy beans. Yields of cured 
hay obtained with Wisconsin varieties of s<>\ beans ranged from 2 8 to 8.3 tons 
per acre*. Better results were secured ln»m Sudan gras* alone and also Sudan 
grass with soy beams than from peas and oats tor hay. Where peas were used 
with medium late oats, 2 72 tons of cured hay was produced, as compared with 
2.13 tons with an early oats variety. 

Variety tests with winter and spring wheat and rye, oats, and barley were 
conducted by B l). Leith. The 1920 yield of Wisconsin Pedigree No. 2 w inter 
wheat (Turkey Red) was 40.7 bu., as compared with a 3-year average acre* yield 
of 33.9 bu. During the latter period the y iehl of spring wheat was about one-half 
that of winter wheat. In a 3-year test with rye, Wisconsin Pedigree No. 2 
averaged 44.3 bu. per acre, while Rosen made* 34.9 bu. During this period the 
yield of spring rye averaged only about half that of winter rye. 

In tests of soy -bean varieties conducted by G. M. Briggs, Elton and Early 
Green proved suitable to Wisconsin conditions, and of the early seed varieties, 
Mongol was preferable to Mammoth. Planting soy beams iu corn failed to effect 
an increase in yield over planting corn alone, due, perhaps, to interference with 
cultivation, which permits weed growth. 
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In trials of sunflowers for silage, IS. D. Holden found that the Argentine 
variety made 8.33 tons of silage per acre, while Giant Russian made from 20 to 
25.75 tons. Sunflowers proved more drought resistant than corn, producing 
larger and heavier crops. Where corn was killed by frost in early September, 
sunflowers were one-third taller than the corn, of normal green color, and showed 
no effects of frost. When 10 to 30 per cent of the plants are in bloom is deemed 
the most favorable time for cutting. 

In further comparisons by Leith, when No. 12 Golden Glow corn and the cold- 
resistant strain were planted on May 1 at the station, but 69.8 per cent of Com- 
mon No. 12 had emerged on May 19, as compared with the cold resistant as 100 
per cent. Where maturity counts wore made on August 31, 68 per cent as much 
common Golden Glow had matured as the cold resistant,. II. W. A 1 hertz found 
that corn gathered two weeks before the regular harvesting time when the 
kernels were just beginning to dent and containing about 50 per cent moisture, 
germinated equally as well as or better than that gathered at the regular 
harvest, if properly cured with artificial heat. 

In work with held i>eas b\ Delwiche, culture inoculated peas yielded 1,333 
lbs,, soil Inoculated 1,125 lbs., and uninoeiilaled 1,016 lbs. of seed per acre. Tests 
at the Spooner Substation indicate the possibility of growing peas on the lighter 
types of soils which are free from excess moisture, thereby lessening the danger 
from blight and rot. 

Work with hemp and fiber flax was conducted by A. IL Wright, of the IT. 8. 
Department of Agriculture. During 192(1 0,500 acres of hemp, an increase of 
2,000 acres over 1919, were grown in the State. Hemp grown on marsh land 
made very good growth, the quality of fiber depending on the length of the culti- 
vation of the land and the succession of crops. Fiber obtained from newly 
broken marsh soils was practically worthless for spinning, but where hemp was 
grown 2 or 3 years in succession on marsh lands, decided improvement followed. 
When the crop was grown on soil cultivated with intertilled crops for 5 to 10 
years, a very good quality of fiber was produced. The hybrid Ferramington 
(Minnesota No 8 X Ferara) matures early enough to produce good seed yields 
and attains a better height than Italian or other early-maturing sorts, and is 
being further selected. Although many Japanese strains are good, the possi- 
bility of securing from Japan the kind of seed ordered should be determined, as 
many strains supplied by Japanese dealers are of the so-called bird seed types 
and valueless for fiber. 

Dodgeville and Mazo Amber possessing total solids ranging from 17 to 22 
per cent, gave good results in sorghum work. 

Tlie improvement of our crops by selection, E. E. Barker (Porto Rico 
Dept. Apr. and Labor 87a. (7m SO ( 1020), Spanish cd ., pp. 3-24, ftps. 2 ). — A 
popular discussion of methods of improvement by selection with sugar cane, 
yams, yautias, rnuiangas, sweet potatoes, corn, rice, cotton, tobacco, vegetables, 
fruits, pineapples, coffee, coconuts, and bananas. Forms are included for Judg- 
ing and securing field notes on the various crops considered. 

Variety tests of corn, wheat, and soy beans, J. E. Metzger and G. Efpley 
(Maryland Kta. Bui. 237 (1020), pp. 23, figs. 10 ). — The experiments reported 
supplement earlier trials of varieties of corn (E. S. R., 3.3, p. 528), wheat (K. 
S. R., 37, p, 340), arid soy beaus (E. S. R., 37, p. 442). See also another note 
(B. S. R., 43, p. 133). 

The leading corn varieties in the period 1915 to 1919, inclusive, included 
Boone County White, Thomas, Giant Beauty, Golden Gem, and Silver King. 
Among the first in the 10-year average yields of wheat varieties were Mammoth 
Bed, China, Currell Prolific, Turkish Amber, and Bearded Purple Straw. Of new 
varieties grown but 3 years, Kharkov and Leap Prolific made good yields, while 
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Kanred proved very unsatisfactory. Results of tests extending over a long period 
indicate that Virginia, Wilson, Edna, Cloud, and Haberlandt are the best varie- 
ties of soy beans for Maryland. Virginia was highest in seed production 
throughout the test. Patuxent is considered a valuable soy bean for the Pied- 
mont region. 

[Work with rice and cotton in Texas] (Texas Sta. Rpt. 1919, pp. 10, 11, 
14). — Outstanding results in studies of the effect of environment on the 
development of the rice plant have shown that surface irrigation water is essen- 
tial to its maximum development. When applied almost continually throughout 
the season, the chief effect of surface water is to increase tillering, thus pro- 
viding for more lmads, while influencing only slightly the difference in the size 
of the heads and kernels. 

Inheritance studios with cotton involving widely contrasted characters, such 
as green and red plant color, white and colon*! lint, long and short fiber, and 
upright and spreading plants, are noted. In studies of the inheritance of high 
and low oil content in cotton seed, plant* of the high oil strain of F u , F s , Fa, 
and F\ generations averaged 10 51, 20 72, 10.07. and 17.02 per < ont of oil, respec- 
tively, while tlie seeds from the plants of the low oil strain averaged 16.89, 18.2, 
37 88, and 15 54 per cent in the same respective general ions. 

Profitable root crops, E. .1 PFiwtrnr { U t neon tin X/u Huh 330 (1921), pp. 
22, flf/s. 12 1. — A popular account of the production and utilization of root crops 
in Wisconsin. Fultural and field operations employiMl m growing and harvest- 
ing rutabagas, turnips, sugar heels, and mangels, and storage practices are out- 
lined in brief. 

Experiences with alfalfa, S. O. Itum (Rhode Island Bta. Bui. 78} (7,927), 
pp. 2(1, fl<fs. }).— Results of experiments and experiences in growing alfalfa at 
this station during a period of over 25 years are summarized and information 
on the culture and harvesting of tire crop presented. See also an earlier note 
(E. S. R, 28, p. 737 ) 

Alfalfa grown for 10 consecutive seasons on one plat averaged over 2.5 
tons of hay per acre. Drilling seed proved better than broadcast ing. Seeded 
with oats as a nurse crop, alfalfa tirade but little growth. Alfalfa seeded early 
in July yielded practically as much as that sown early in April, Seeding 15 lbs. 
of alfalfa and 7.5 lbs. of timothy per acre gave an average of 3 8 tons of superior 
quality hay, of witch the first cutting was a good mixture and the second and 
third almost clear alfalfa. Although the 5 year average acre yield of a mixed 
seeding of alfalfa and orchard grass was 3 PI tons as compared with 4.5 tons of 
alfalfa, the mixture dried faster than clear alfalfa and produced a good quality 
of hay relished by stock. Prilled at the rate of 5 lbs per acre on a relatively 
light piece of sloping witch grass sod after a liberal application of lime and 
floats bad been harrowed in, alfalfa gave an a\erage acre yield of 4.4 tons of 
hay, but the second year about 50 per cent of witch grass was found, and in 
the third year a still greater percentage. Alfalfa seeded in corn in an attempt 
to improve a light unproduct he soil did not meet with much success (E. S. 11., 
44, p. 62(1), nor did that broadcasted on frozen ground make a successful growth 

Results of liming experiments (E. S R.. 32. p. 622: 42, p. 025) show con- 
clusively the value of an adequate application of linro previous to seeding 
alfalfa. Mixing the lime with the subsoil at the bottom of the furrow before 
(seeding did not Increase the alfalfa yield (E. S. R , 35, p. 229). The use of 
either slacked lime or sodium carbonate as a top-dressing for alfalfa did not 
increase yields, even though no lime had been added for a number of years 
previously and the soil was quite acid. 

From results on limited areas the use of nitrate of soda in fertilizer for 
alfalfa was not considered advantageous. So-called American rock potash com- 
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pared favorably with sulphate of potash when used In a fertiliser for alfalfa 
(E. S. R., 42, p. 430). 

Allowing the first and second crops of alfalfa to obtain their full growth 
before making the cutting was of decided advantage. The success of alfalfa 
as a cover crop is held to be dependent on the freedom from alternate freezing 
and thawing which teud to cause heaving. About 90 per cent of alfalfa roots 
from the North Dakota Station, planted in 1912, were still alive in 1920. Hants 
with bluish flowers made more vigorous growth and gave larger yields than 
those with yellow blossoms. Field transplanting of plants was found to have 
some advantage. 

The regional adaptation of corn in Nebraska, T. A. Kiesbelbach and F. D. 
Keim (Nebraska Sta. Research Bui. 19 {1921), pp. 64. fws. IS ). — Investigations 
to determine some of the factors involved in the regional adaptation of corn, 
by making a comparative study of native corn types known to he locally adapted 
to various regional areas in Nebraska through long growth, are described. 
Meteorological and soil data show the widely diversified growing conditions in 
different regions of the State. Morphological and histological plant character- 
istics involved in the adaptation of dent corn to various Nebraska environ- 
ments, together with comparative yield data, are assembled and tabulated by 
localities into eastern, central, ami western Nebraska groups. The material 
studied comprised native corn types representing 12 different parts of the 
State, grown in and out of their home environment. 

From the relatively iavorable conditions of eastern Nebraska to the combined 
short season, low temperature, and low precipitation of western Nebraska the 
native corn types assume more and more a dwarfish growth habit. The stalks 
become shorter ami hear the ear closer to the ground. The total leaf area per 
plant decreases through a reduction in number, length, and width of leaves. 
The ratio of leaf area to dry plant substance and the proportion of grain to 
stover remain fairly constant The ears become shorter, smaller in circum- 
ference, fewer rowed, und frequently are scrubby In appearance ; and the shell- 
ing percentage lowers, and the kernels become shorter and more flinty, as well 
as slightly lighter in weight. The average measurements of plant characteris- 
tics of native corn types grown in eastern Nebraska are given, and, based on 
these measurements as 100 per cent, the relative values for central and western 
Nebraska, respectively, are as follow's: Height of stulk 8.05 ft., 78 and (>8 per 
cent; height of ear 3.5 ft., 60 and 40 per cent; leaf area 1,222.1 sq. m., 07 and 
44 per cent; stover weight 198.0 gm. t 74 and 50 per cent; ear weight 231.2 gm., 
67 and 39 per cent; total dry matter 429.8 gm., 70 and 44 per ceut ; grain 
weight 194.1 gm., 03 and 35 per cent; shelling percentage 83 5, 95, and 89 per 
cent; leaf area per grant of dry matter 2.89 sq. in., 95 and 98 per cent; ear 
length 7.30 in., 90 and 79 per cent; ear circumference 0.17 in,, 94 and 84 per 
cent; kernel length 0.485 in., 93 and 84 per cent; kernel width 0.310 in., 103 and 
101 per cent; and kernel weight 0.2854 gm., 85 and 01 per cent. 

Extensive studies of leaf structure show tlie leaf and epidermal thicknesses 
of native types to he fairly constant throughout the State. In the less favored 
regions, the stomata tend to be somewhat smaller and greater in number per 
unit leaf area. This stomata! character is associated with a rather correspond- 
ing reduction in size of epidermal cell, which tile author ascribes to a more 
dwarfish development. The number of vascular bundles per unit cross section 
of leaf is fairly constant. While some of the vegetative diameters, such as 
total leaf area and plant weight, may be reduced as much as 300 per cent, no 
Important histological leaf characters exhibit more than 15 per cent deviation 
In native types growing in the most adverse as compared with the most favored 
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parts of the State. Practically speaking, adaptation with corn consists In a 
morphological rather than a histological reaction. 

The immediate effect of moving corn from its native environment to less 
favorable conditions, climate being the chief variable factor, was generally a 
reduction in both vegetative growth and grain production, the stunting growth 
effect extending to the cell unit, which in turn was accompanied by histological 
changes apparently not of an adaptive nature. On the contrary, moving corn 
to conditions more favorable than its native habitat accelerated the vegetative 
growth and grain production. This stimulating growth effect extended to the 
cell unit with its accompanying histological changes, likewise not thought to be 
of an adaptive nature. 

To determine the actual hereditary difference between types adapted to favor- 
able and unfavorable climatic conditions, eastern and western Nebraska corn 
were compared at the station in Lancaster County. The western corn was 
much smaller in plant size, leaf area, and dry matter. Plants from seed of both 
sources were rather similar as to leaf thickness, epidermal, and cuticular 
thickness, relative numbers of vascular bundles, number of stomata per unit 
leaf area, ami size of stomata While slightly shorter stoma tul aperture, ac- 
companied by a slightly smaller epidermal cell, appears to be characteristic of 
the short season <Ir> land tyinss ot western Nebrusku, this shortening of stomatal 
aperture is not effective m checking the transpiration rate per unit leaf area. 
When Kimball County (western Nebraska) corn atal Lancaster < Vanity (east- 
ern Nebraska) corn were compared by the pot nine ter method as to then* rela- 
tive transpiration rules, Lancaster County plants were 51 per cent taller, had 
88 per cent greater leaf area, and 79 per cent greater dry matter than Kimball 
County coru, and used 81 per cent more water per plant, 8 per cent less water 
per unit leaf area, and equal amounts ot water per unit dry plant substance 
produced. In a eompniison of two v a rieties each iroui western and eastern 
Nebraska and from New \ork State the seasonal transpiration per unit leaf 
area was respectively 102, 101, and 100 gm., with the corresponding total plant 
transpiration 85.8, 11 1.7, and 07.2 kg., respectively. The data are held to indi- 
cate that adaptation ul corn to a region of moisture shortage consists in the 
reduction of vegetative development and consequent reduction in the amount of 
water used by the individual plant. 

In u comparative 2->eur-> ield test at the station of corn types representing 12 
distinct regional areas wit Inn the State, those from the nearest localities yielded 
highest. When grouped into eastern, central, and western Nebraska groups, the 
acre yields were, respectively, 59.8, 40.2, and 31.0 bu,, for equal planting rates 
normal for adapted t.vpos in Lancaster County, with corresponding maturity 
dates— September 24, 21, ami 12. When native station Hogue Yellow Mont was 
compared at the station with varieties from local farmers and from distant 
eastern Nebraska farmers, the relative grain yields of the three groups were, 
respectively, 100, 91. and 91. Corn from southeastern counties averaged 50 9 bu. 
as compared with 03.7 bu. for skm} from northeastern counties, and 00.7 bu. 
for the station Hogue Yellow Dent, with relative group yields of 85, 90, and 
100, respectively. 

Local station seed yielded 18 per cent more than imported seed from the ex- 
periment stations of 8 neighboring States acclimated to conditions prevailing 
at those stations. From those tests native seed is held generally superior to 
imported seed. While it is entirely possible to secure seed from other sources 
which may be substituted for the native home grown seed without detriment, 
Importation from a distance is considered hazardous. 

Lines of greatest type similarity run diagonally across the State in a north- 
easterly ami southwesterly direction. Along these lines the more favorable 
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temperature and longer growing season of the southern portion tend to counter- 
balance the more favorable precipitation of the northern portion in their effects 
upon the hereditary growth habits of corn. When seed corn is moved far 
within the State, it is usually safest to move along such lines. 

The claim that corn native to dry-land regions possesses a special efficiency 
in grain production, producing, in contrast to corn native to more humid regions, 
a relatively large amount of grain in proportion to its vegetative growth was not 
substantiated by the data obtained. 

Fertilizing the corn crop, C, E. Thorne (Ohio Sta. Mo. Bui. 6 (1921), No. 
8-4, pp. 85-31 ). — The effec ts of limestone, acid phosphate, and other fertilizers 
and manure on yields of coni are described. In 5-year rotation experiments 
with corn, oats, wheat, clover, and timothy, corn grown on land limed for each 
corn crop at the rate of 2 tons per acre since 1901, and on land unlimed, pro- 
duced respective acre yields of 36.4 and 21 bu. In 1920 as compared with 27-year 
averages of 31.1 and 24.7 bu., respectively. 

Treatment with acid phosphate at the rate of 80 lbs. per acre each on corn 
and oats and 100 lbs. on wheat bus increased the average yield of corn for five 
successive 5-year periods by 3.90, 9 74, 9 78. 7 59, and 0 12 bu. in the average of 
both limed and unlirued land. In 1920 the increase was but 4.42 bu., apparently 
Indicating the need of something besides acid phosphate alone. Where this 
dressing of acid phosphate was reinforced with muriate of potash, 80 lbs\ each 
on corn and oats and 100 lbs. on wheat, the 5-year average jields were increased 
by 7.21, 14.17. 19.42, 17.41, and 19.3 bu. for the 5-year periods, and by 10.95 bu. 
for 1920. 

The addition of 160 lbs. of nitrate of soda per acre for each of the grain crops 
resulted in 5- year average increases of 10.72, 19.45, 24,01, 20 9, ami 21.72 bu., 
and 18.02 bu. for 1920. So far as the corn crop is concerned the increases have 
not justified the cost of the nitrate. 

Where fresh stable manure reinforced with 40 lbs. of acid phosphate per ton 
was spread upon the land in winter at the rate of 8 tons per acre and plowed 
under for corn in a 3-year rotation of corn, wheat, and clover, the average 
annual com yield for successive per.ods of 6 years, or two rotations, has been 
increased by 25.76, 41.19, 39.1, and 35.87 bu per acre. The total value of the 
increase averaged $5012 for each 3-year rotation, or 816.71 per year, as com- 
pared with $10.39 per annum for the most effective chemical fertilizer. 

In the average of 14 experiments on different county experiment farms, 160 
lbs. of acid phosphate bus increased the jiehl of corn by about 5.5 bu. With the 
addition of 45 lbs. of muriate of potash to the phosphate the increase has risen 
to 8.66 bu., and with the further addition of 96 lbs. of nitrate of soda to 9 5 bu. 
While the addition of potassium would he profitable at normal prices for that 
element and for corn, there is no encouragement for the use of fertilizer nitrogen 
for corn on clover sod. 

Cotton variety experiments Tat] Substation No. 3, Angleton, Tex,, 
E. B. Reynolds (Texas 8ta. Bui. 21k (1921), pp. 5-10 ). — Results of trials with 
cotton varieties conducted at this substation from 1917 to 1920, inclusive, are 
reported. The leading varieties were Mebane, Kasch, Lone Star, Acala, and 
Snowflake, with average acre yields of 485, 462, 458, 409, and 804 lbs. of lint, 
respectively, and 860, 705, 787, 746, and 654 lbs. of seed. 

Sea Island cotton in St. Croix, L. Smith (Virgin Islands Rta. Bui. 1 (1921) , 
pp. H. pis. 2 ). — A resume of work conducted with Sea Island cotton in St 
Croix. The progress of many of the early experiments in improvement by 
hybridization and seed selection has beeu noted from other sources (E. S. R., 33, 
p. 834 ; 44, p. 382). Cultural and field practices obtaining on the island are out- 
lined, and diseases (E. S. R., 32, p. 642) • and insect pests are described and 
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control methods indicated. Plat tests of Individual cotton-plant selections, con- 
ducted in 19U4-<20, have been noted from another source (E, K. H., 45, p. 126). 

Idnters, A. M. Agelahto (U. S. Dept. Apr., Dept. (lire . 175 {1921), pp. 10 ). — 
This circular describes the character and length of fiber and the production of 
linters and discusses the marketing and uses of the material. The manufac- 
ture of mattresses and explosives from linlers is briefly noted in outline. The 
need of standards and further utilization 1o facilitate trade and prevent waste 
of the commodity is indicated. 

Spur feterita, A. R. Conner and It. E, Dickson {Texas Sta. But. 275 (1921), 
pp. 7-28, figs. 14 )' — The origin, adaptation, and description of feterita and Spur 
feterila are presented, together with data on the monthly distribution of pre- 
cipitation at Spur, Lubbock, and Temple, Tex. Spin feterita originated at the 
Spur Substation “ as a result of selection and head-row planting/’ The average 
results of comparative tests with the improved feterita and other sorghums 
may be summarized as follows: 

Data on .sorghum groirth and yields at Spur {Texas) Substation in 1919 . 
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Fertilizing the oats crop, C. K. Thorne (Ohio St a Mo. Bui.. 6 {1921), No. 
S~}, pp. 38, 89) —Experiments on the effect on the oats crop of liming, acid 
phosphate, residual effect of manure, and fertilizers carrying phosphorus and 
potassium only are described. 

In a five-year rotation experiment, including corn, oats, wheat, clover, and 
timothy, oats grown on land limed for oath corn crop since 1905 at the rate 
of 2 tons per acre of finely ground ran limestone, and on unbilled land, pro- 
duced 49.2 and 27 4 bu. in 1920, as compared with an average of 35 7 and 29.5 
for flie period since liming began. On part of the land which received acid 
phosphate tit the rate of 80 lbs. per acre each on corn and outs an<F 160 lbs. on 
wheat, or a total of 320 lbs. for each five-year period, the yield of oats in 1920 
was 53.75 bu, on the limed half and 42.5 hu. on the tiulmted half, indicating 
that the phosphate had parity made up foi the lack of lime. Where the acid 
phosphate was reinforced with muriate of potash at the rate of 80 lbs. each on 
corn and oats and 100 lbs. on wheat, flu 4 1920 yields were 63 14 bu. on the limed 
half and 44.22 on the unlmred half. Whore 160 lbs. of nitrate of soda on each 
of the three grain crops was added to the above dressing the yield was 63.28 
and 57,5 bn. on the limed and unioned sections, respectively. Liming apparently 
made the use of nitrogenous fertilizers unnecessary by encouraging a larger 
growth of clover. 

On land receiving barnyard manure on corn and wheat at the rate of 8 tons 
per acre on each crop, the oats receiving no treatment, the yield of oats was 
56.56 bu. on the limed land and 54.06 on the unlimed land. 

Oats variety test at Ohio State University, J. R. Park (Ohio Sta. Mo. Bui., 
6 (1921), No. 5-4, pp. 68, 64 )* — ' The leading oat varieties at the University 
Farm at Columbus were Fulghum, Big Four, Ohio 6203, and Sixty-Day, with 
three-year average acre yields of 67.6, 65, 63.4, and 61.8 bu., respectively. 
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Investigations with seed potatoes [in Missouri], X T. Rosa, jb. (Missouri 
Bta. Bui. 179 (1921), p. 40). — Findings in seed-storage tests indicated that 
potatoes intended for spring planting can be kept over winter satisfactorily in 
cold storage at 32 to 40° F., and in cool outdoor cellars. 

Potato production in the South, W. Stuart ( V. $. Dept. Agr„ Farmers' 
Bui . 1205 (1921), pp. 59, figs. 22),— In this publication, potato production is 
considered under three seasonal divisions: The early or truck crop; the late 
or main crop: and the fall crops, comprising the fall crop proper (late matur- 
ing varieties grown for table use), and the second crop (early varieties planted 
for the purpose of growing seed stock for the early crop of the coining year). 
The crop areas, soils, fertilizers, cultural and held practices, seed, prevention 
of diseases and insect pests, marketing, and storage are discussed separately 
for the three seasonal crop divisions. 

The leading varieties used for enrlj-crop production include Irish Cobbler, 
Triumph, and Spaulding No. 4; for the late or main crop, Green Mountain, 
Gold Coin, Rural New Yorker No. 2, Carman No. 3. Sir Walter Raleigh, White 
Star, and Early Ohio; and for a fall crop, usually for table use, McCormick, 
White McCormick, Jersey Rod, Green Mountain, Rural New Yorker No. 2, 
Russet Rural, White Star, and Peerless. 

Rooting stems in timothy, R. A. Oakley and M. W. Evans (Jour, Agr. 
Research [17, &], 21 (1921), No. 5. pp. 175-178, pis. 2).— In investigations at 
the timothy breeding station, condm ted coopera lively at Elyria, Ohio, by the 
U. »S. Department of Agriculture and the Ohio Experiment Station, the authors 
found two quite distinct types of underground rooting stems in timothy. One 
type develops when the shoot producing the new plant is covered with soil early 
in its growth. Some of the unelongated internodes connecting the shoot with 
the parent plant lengthen, thereby pushing the shoot to the surface of the soil, 
and roots grow from the nodes between the elongated internodes. A second 
type of underground rooting stem is produced when timothy plants with grow- 
ing culms are covered with soil. Buds that, sometimes form on the culms of 
these plants often develop into shoots and ultimately into independent plants, 
and the culms become underground rooting stems. 

Many of the. scattering timothy plants appearing in a field where a timothy 
sod has been plowed under are produced vegeta tively from buried stubbles or 
culms. Rooting stems developing above ground in timothy are not common in 
this country. Regarding them as a varietal characteristic is considered a very 
doubtful practice, as apparently they are formed mosr commonly when weak 
or decumbent steins come in contact with the soil. 

The terms, determinate and indeterminate rhizomes and stolons, are suggested 
to indicate the types of rooting stems found, especially in grasses. 

Yam culture in Porto Rico, 0. F. Kin a* an (Porto Rico Sta . Bui 27 (1921 ) , 
pp. 22, pis. 6). — Field practices and cultural methods employed in growing the 
yam (Uioscorea spp.) in Porto Rico are described, and the results of fertilizer, 
cultural, and vine-pruning tests reported. Descriptions of the Guinea, Potato, 
Tongo, Purple Ceylon, I). saliva , D. chondrocarpa , D. caycnnemls , Agua, and 
Mapuey Morado varieties and cultural treatment applicable to each are in- 
cluded. 

Results of fertilizer tests indicated that no one element can be considered 
the limiting factor in production, and that complete mixtures should be used 
where fertilizers are applied. The application of 10 tons of stable manure per 
acre produced an increase of nearly 10 per cent over untreated or chemically 
fertilized plats, while the plat receiving 20 tons of manure returned less than 
the untreated check, 
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Yields from the plants pruned were considerably less than from those tin- 
pruned, indicating that for best results the vines should not be pruned or 
injured. Vines not provided with supports made very poor growth and low 
yields of roots. 

In size-of-seed, cultural, and spacing tests with the Potato variety, large 
seed roots gave heavier yields than small roots; the average weight per hill of 
the produce from small seed was but 05 per cent of that from large seed ; and 
roots produced from large seed roots were considerably larger than those from 
small seed roots. The yield per hill from small tubers planted in ridges was 
noticeably heavier than from level plantings. Large roots yielded about the 
same per bill whether ridged or level. Results of spacing tests suggest 3 by 3 
ft. as the most economical planting distance. 

Yam culture [in the Philippines], F. G. Galang (Philippine Bvr. Agr. 
(lire. 115 (11)20), pp. 9, pis. 3 ; also in Philippine Agr. Rev., 13 (1920), No. 1, 
pp, 63-72, pis. 3). — Information is given on the culture of yams in the Philip- 
pmo Islands, together with results of variety tests, cost of production studies, 
and comparisons of poling methods. 

Heed testing [in Idaho | (Idaho Kin. Bui. 122 (1921), pp. Jfi~51). — A total of 
12.709 samples of held seeds were tested for purity and 27S for germination 
during the period December I, L91S, to December 1, 11)20. Seed sold at auction 
sales is said to have frequently contained seeds of many of the most noxious 
weeds. 

HORTICULTURE. 

[Report on horticultural activities for 1920 ] (Idaho Bta. Bui. 122 (1921), 
pp. 39, $ 0 , J f l ). — In a study of truck-crop seed production, satisfactory yields 
were obtained, as shown by a tabulated comparison of station and United 
States average jields. 

Pollination studies wllli tin* sweet cherry indicate that the Bmg, Lambert, 
and Ko>al Ann varieties are not only self -sterile but also imersterlle. Black 
Tartarian was found to bo one of the best pollinizers 

Some conclusions from an unpublished report on apple breeding are in- 
cluded. 

Report of the | division of horticulture), II. .1. Ex w ace [Michigan Bta. 
Rpt . 19 19 T pp. — Apple-dusting experiments at Morrice, Belding, Muir, 

and Grand Ledge (10. S. R, 30, p. 310) were continued in an effort to ascertain 
the value of dusts as compared with sprays. At Morrice dusting gave slightly 
better scab control on apples than spraying. At Muir dusting bus been uniformly 
successful during the past three seasons, but some foliage injury resulted from 
the combination of lime sulphur and lead arsenate and severe injury from a 
combination of lime sulphur and calcium arsenate. At Belding the sprayed trees 
yielded 0 per cent more scabby fruits than dusted trees. At Grand Ledge calcium 
arsenate in combination with lime sulphur proved equally as efficient as lead 
arsenate and lime sulphur for control of the codling moth worm and other 
insects, but in most of the tests the calcium arsenate caused more or less 
foliage injury. 

[Report on] horticulture ( North Dakota Sta. Bui 146 (1921), pp, 40. 41 ). — 
Variety testing of fruits and vegetables was the principal feature of the 
horticultural activities for 1919. Of the vegetables, Blue Bantam pea, Crimson 
Giant radish, Golden Giant sweet corn, Copenhagen cabbage, and Earliest 
and Sweetest watermelon gave satisfactory results. Selection work with the 
Earliana tomato was continued and seed of three selections disseminated for 
trial. 
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In hardiness studies with fruits, the Hibernal apple was least , injured 
during the winter of 1919-20. Three red raspberry varieties, the Sunbeam, 
Ohta, and Latham, survived the winter without protection. Of these, the 
Latham was by far the heaviest yieider. 

{Report ofj the division of horticulture, O. M. Morris (Washington Sta. 
Bui . 158 (1920), pp. 26, 27, 28-80). — Brief records are made of the progress of 
various projects (E. S. U M 43. p. 743). 

In Mendelian studies with small fruits, only a few successful crosses were 
obtained between the loganberry and the dewberry, indicating a condition of 
practical intersterility. In raspberry-loganberry crosses no viable seed was 
obtained. Black raspberries crossed readily with the rod, producing a satis- 
factory amount of seed. Blackberry raspberry crosses were unsuccessful. 

Orchard cover-crop investigations indicate thai hairy vetch is oue of 
the best legumes to use when tirst establishing the cover-crop system. After 
vetch has been grown for two or three years, the orchard may be planted to 
alfalfa. In renovation studios with old prune trees, it was found that such 
trees may be often stimulated into production of new and vigorous growth 
by heavy pruning, alter the soil lias been improved in condition and fertility. 

Improved variety No. 9 of native chili, F. Garcia ( New Mexico Sta, Bui. 
12Jf (1921), pp. 16, figs. 7).-— Tn selection studies with chili ( Capsicum antiuum), 
one desirable strain known as No. 9 has been isolated. This strain is described 
as very vigorous, quite prolific, more resistant to chili wilt than the native 
chili, and as having less pungent fruits than most of the improved varieties. 

Cooperative tomato investigation, J. T. Rosa, jr. (Missouri Sta. Bui. 179 
(1921), pp. 41-43, fiQ- I). — Tomato imestigations were continued (E. S. B., 43, 
p. 742). “Tn 10 series of cooperative tests in 1919, yields of tomatoes were in- 
creased on the average 159 2 per cent by 8 tons of stable manure; 152.9 per cent 
by 250 lbs. of 4:8: 5 fertilizer ; 152 per cent by 250 lbs. of 4:8:0 fertilizer 5 and 
106 per cent by 250 lbs. of acid phosphate. The most economical gain for the 
cannery tomato crop was produced by acid phosphate. Another important re- 
sult demonstrated in the fertilizer tests wans the increased earliness of the crop 
when commercial fertilizer was used. Plats receiving complete fertilizer came 
into heavy bearing three to four weeks before the unfertilized plats, and plats 
receiving acid phosphate were two to three weeks earlier than the unfertilized 
plats.” 

The fruit industry in California, It. Videi.a (La hulustna Frutivola en 
California . Buenos Aires: Wiebcek. Turtl cf Co., 1920, pp. 182+[2), pis. 52, 
figs. 51). —A discussion of the California fruit-growing industry in all its 
phases-— production, drying, preserving, shipping, marketing, etc. 

[ Pomologiea! investigations at the Edgeley Substation j, O. A. TnoMrsoN 
(North Dakota Sta. BuL V t 5 (1921), pp. $2, 44) - Hardiness studies with apple, 
plum, cherry, currant, gooseberry, and strawberry varieties are reported. 

f Pomologiea! investigations] (Wisconsin Sta. Bui. 222 ( 1920), pp. 56, 59. 
fig. 1).— Sterility investigations by R. H. Roberts in Door County showed that 
Richmond and Montmorency cherries were strongly self- fertile in 1920. Tests 
indicated that the Burbank plum is self-sterile. Wealthy and McIntosh apples 
proved to be seif sterile but highly interfertiie. 

The Salome apple has shown merit as a commercial variety for southern, 
eastern, and western bluff sections of Wisconsin. 

The relation of carbohydrates and nitrogen to the behavior of apple 
spurs, E. M. Harvey and A. E. Mcjkneek (Oregon Sta. Bui. 116 (1921), pp. 47$ 
figs. 12). — This is a report in the form of two papers, covering two phases of 
a series of fruit-spur studies being conducted at the station on the relation 
of nutritional changes in fruit trees to behavior and cultural practices. The 
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investigations are based upon the theory advanced by Kraus and Kray bill 
(E. S, It., 40, p. 40) that growth and reproduction depend to a considerable 
extent on the relative proportions of available carbohydrates and nitrogen. A 
careful review of the literature is presented. 

1. Effect of spur defoliation on the formation of fruit buds, E. M. Harvey 
(pp. 10-31). — This paper discusses tl>e results of a study, the aim of which was 
to determine to what extent the leaves of the individual apple spur control its 
metabolism, as reflected in the relations of carbohydrates and nitrogen and the 
formation of fruit buds. Seven-year-old trees of the Wagener, Grimes, and 
Jonathan were the source of spurs used in the study. 

44 A total oi* about 7,000 spurs were taken for analysis, and these were pro- 
cured from 10 trees of each variety, and proportioned among the varieties as 
follows; 1,500 Grime*, 2,500 Wagenor, and 3,000 Jonathan. Each tree fur- 
nished 150 to 800 spurs, depending upon the variety. One-half of the total 
number of spurs were de-foliated and dc-fruiled, and the other ball do-fruited 
as checks. The date of defoliation and defruiting was June 12-10, 1910, To 
avoid mechanical injury to the spur, the two operations were performed with 
scissors, the petioles and pedicels being cut at a little distance away from the 
spur. . . . 

44 1 defoliation strongly hindered fruit-bud formation, as shown by the fact 
thal Jonathan, Grimes, and Wagoner spurs were able to produce only 38.7, 
54. G, and 58(5 per cent, respectively, as many fruit buds as the untreated spurs. 
Defoliation tended to make the spurs, especially the Grimes, more vegetative, 
as evidenced by the frequent putting out of short gioxvth and new leaves. 
1 defoliation modified the chemical composition of spurs so that they contained, 
as compared with the clucks: (1) More water and loss soluble solids (V), in- 
soluble solids, and total solids; (2) moie nitrate nitrogen, total soluble nitrogen, 
and insoluble nitrogen; (3) more reducing sugars, total sugars (?), and less of 
hydrolyzable poly ^accha rids and total carbohydrates; and (4) smaller values 
of the carbohydrate nitrogen ratio. The carbohydrate-nitrogen ratio, if given 
a general interpretation, might be classified along with other important con- 
trolling factors of plant development, but a strict mathematical inerpretation is 
not justified from the present study. 

“The effects of defoliation on spurs suggest a high degree of 4 individuality,’ 
or dependence of the spur on its own leaves for normal activity. In respect to 
the degtee ol 4 individuality ’ shown, the three varieties assume the following 
decreasing order: Jonathan, Grimes, and Wagoner A general explanation for 
this relative behavior is suggested. It is pointed out that the idea of the 4 indi- 
viduality’ of spurs might possibly be overemphasized, since defoliated spurs 
were able to carry on about 50 per cent or more of their normal fruit-bud 
formation,” 

IX. Effect# of spur defoliation on the setting of fruit , A. E. Mu meek (pp. 
32-43), — This paper presents a study, the object of which was to ascertain to 
what extent unfolding leaves of the individual apple spur influence the setting 
and development of fruit on the spur. A total of 9,000 spurs were used as ma- 
terial, an average of 320 spurs per tree from 10 trees each of Jonathan, Grimes, 
and Wagoner apple varieties. Five spur conditions were studied, complete de- 
foliation, ail but one leaf removed, all but two leaves removed, no leaves re- 
moved, and no leaves removed but deflorated. 

A study of the statistical and chemical data, presented in graphical and 
tabular form, emphasizes the fact that the setting of fruit in the apple is deter- 
mined, in large measure, by the amount of foliage on the spur. The percentage 
of fruit was directly in accordance with amount of defoliation; however, In 

64469°— 21 4 
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some instances fruit set on completely defoliated spurs, showing: that despite 
the marked individuality of the spur it obtained food from the tree as a whole. 
Grimes spurs were able, under complete defoliation, to set more fruit than 
either Wagener or Jonathan. Defloration without defoliation uniformly in- 
creased the leaf area of the spur. 

As a result of defoliation, the chemical composition of spurs was altered in 
the following ways: (1) Total solids decreased, though evidently not in exact 
proportion to the amount of treatment; (2) no apparent effect was noted in 
total amounts of soluble sugars, including both reducing sugars and sucrose; 
(3) hydrolyzable polysaccharids increased with reduction of leaf area; (4) total 
nitrogen decreased in proportion to defoliation, and a fair correlation was 
established between leaf area and total nitrogen. Defoliation caused a rathet 
consistent increase in the carbohydrate-nitrogen ratio. The possible cause and 
value of this change in the ratio is discussed. 

Factors influencing fruit-burl development and fruit setting, E. «T. Kraus 
(Ohio State IJort . Soc. Ann. Rpt. 53 (1920), pp. 32-89, Jiff. 1 ). — A paper dis- 
cussing the application of the author’s carbohydrate-nitrogen theory (E. S. B. t 
40, p, 40) to actual orchard practices, priming, cultivation, planting of cover 
crops, and fertilization. 

When is pruning profitable? E. J. Kraus (Ohio State IT nil. Soc. Ann . Rpt. 
58 (1920). pp. 51-55) — A paper discussing the principle** of pruning, with 
emphasis on the hearing of the carbohydrate-nitrogen theory on the science of 
pruning. The necessity of adapting the style of pruning to the material at 
hand is pointed out, and suggestions are gi\on for handling filler trees, perma- 
nent trees, and those needing renovation. A method of summer pruning is 
outlined which the author asserts has been successful in promoting earlier 
bearing. 

Off-year apple bearing, It. TI. Roberts (Minn. TTort., (1921), No. 4, pp. 
102-106, Jiff #. 2). — A discussion of the factors influencing annual and biennial 
bearing in the apple, based on a previously noted bulletin by the same author 
(E. S. It., 44, p. 41). 

Ten-year yield record of apples, 0. W. Etxewood (Ohio Sin. Mo But, 
6 (1921), No. 3~4. pp. 40 - 45 , Jiff 1). — A tabulation of phonological and yield 
data collected during tho period 1910 1019 on 93 apple varieties fruiting in the 
station orchard. 

Apple-orchard fertilization, F. TI. Ballou (Ohio State Tlori. Soc. Ann. Rpt . 
53 (1920), pp. 13-16). —A paper discussing the principles of orchard fertiliza- 
tion as applicable to the poor upland soils of southern Ohio, and presenting a 
summary of the results of the Ohio Experiment Station projects along these 
lines. A bulletin upon these by the author and Lewis has been previously noted 
(E. S. R., 43, p. 047.) 

[Memorial to the Home Beauty apple] (Ohio State Hort, Soc. Ann. Rpt, 
58 (1920), pp. 4-H. Jig. 1).— An important feature of the summer meeting of 
the Ohio State Horticultural Society, hold at T’roctorvillc, Ohio, July 23, 1919, 
was the dedication of a memorial to the Rome Beauty apple. Information 
concerning the origin and early history of the variety Is presented. 

Bush fruits, J. Oskamc (Mvtftoun Fruit Sta . Fire. 19 (1921), pp. 12, figs. 9 ). — 
Practical information is given on the culture, pruning, propagation, diseases 
and insect pests, and varieties of raspberries, blackberries, gooseberries, and 
currants. 

The cultivation of citrus fruits In Porto Rico, F. S. Earle (Porto Mm 
Dept Ayr. and Labor Sta. Circ. 28 (1920), pp. 3-20).— A circular of practical 
information for the citrus grower of Porto Itico, discussing location, planting, 
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stocks, varieties, cultivation and management, diseases, insect pests, and 
marketing. 

Citrus culture in China, H. A. Lee (Calif. Univ. Jour . Agr 7 (1921), No, 5 , 
pp. 3-6, figs, 3 ), — A popular article presenting the author’s observations on the 
citrus-growing industry in the Canton Delta of China, with special reference to 
varieties and cultural practices. 

Experiments on manuring of coconuts at Long Island and general 
observations on manuring in Seychelles, P. R. Dupont (Seychelles Ann . 
Rpt. Ayr. and Crown Lands, 1919, pp. 5, 6). — A tabulation of three years’ yield 
records from plats receiving various manorial treatments indicates the value 
of potash in increasing the yield of coconuts. 

The culture of medicinal plants, Id. Zoknig (Der Anbau ron Arznvipfianzen. 
A! uni eh : Franz Josef V oiler, 1920, pp. 112). — A general discussion of the 
medicinal plant industry of Germany with special reference to cultivated spe- 
cies, and including a list of wild medicinal herbs and a harvest calendar. The 
status of medicinal plant culture in many nations is reviewed, and it is pointed 
out that Germany has in the past produced but a small part oi her require- 
ments. The need of remedying this situation is emphasized. Cultural require- 
ments, selection of species, curing, possible occupation for wounded men, and 
returns are discussed, and cultural and descriptive notes for 52 species Included. 
Numerous references to the literature are cited. 

Nantucket wild flowers, A. O. Ajjiertson (New York and London: G. P . 
Putnam's Sons. 1921, pp. Xf,V-j~H2, pis. 8, figs. 100). — A small illustrated 
manual of the wild flora of Nantucket, systematically arranged by botanical 
families and species. A key showing the main characteristics of the families 
is included. 

FORESTRY. 

[Reports of the] division of lands and forests (N. Y. State Conscrv. Conm. 
Ann. Rpts, 9 (1919), pp. 85-lV h tigs. f t l : 10 (1920), pp. 127-199, figs. S3).— 
Reports for the calendar years 1010 and 1020 relative to the activities of the 
New York State division of lands and forests are given, including information 
relative to the forest preserve and its development from a recreational view- 
point, forest lire protection, reforestation, forest nurseries, control of white 
pine blister rnst, State-wide forestry activities, tire losses, additions to the 
forest area, and the sale of forest products. 

Reports of the Minister of Lands, Forests, and Mines of the Province of 
Ontario for the [three] years ending October 31 , 1019 , (4. H. Flnuuson (J fin. 
Lands, Forests, and Mines, Ontario Rpts 1917. pp XV +158, figs. 28: 1918 , pp. 
\4)-\~160, figs. 37; 1919, pp . 228, figs. 39).- -Brief accounts are given of the activi- 
ties of the Forestry Branch for the three years ended October 31, 1 f>10, includ- 
ing forest protection, reforestation, and forest pathology The report for 1P19 
contains a preliminary account of a survey of timber tree disease* of Ontario, 
especially those occurring in the Tlmagarai Forest Reserve. Besides discovering 
many diseases not known to occur in Ontario, two new forms were found. 

Annual progress report on forest administration in the Province of 
Bihar and Orissa for the year 1019 - 20 , D. O. Witt (Bihar and Orissa For - 
est Admin „ Ann. Iipt., 1919-20, pp. II+[62 ])* — The usual annual administrative 
report (E. S, R„ 44, p. 041). 

Forest firewardens’ manual ( Trenton , A T . J.: Dept. Conserv. and Develop - 
went, 1920, pp. 40). — A small handbook of forest fire regulations and laws pre- 
pared for the use of fire wardens of New Jersey and other interested parties. 

Forest investigations, 0. A. Thompson (North Dakota Sta. Bui 145 (1921), 
pp. 89-43). — A test of forest, shade, and ornamental trees and shrubs at the 



240 


EXPERIMENT STATION RECORD* 


[Vol, 45 


Edgeley Substation is reported, and notes are given of those species which have 
proved satisfactory. Instructions are presented for the establishment of wind- 
breaks with attention to selection of plant materials, planting, and care of 
the young trees. A comparative study of northern v. southern grown nursery 
stock strongly indicated the superior value of the former. 

Forest planting in Ohio, E. Recrest {Ohio Sta. Mo. Bid., 6 (1921), No 5-4, 
pp. 51-S8). — A brief article emphasizing the advisability of utilizing the idle and 
waste lands of Ohio for forestry purposes. The author points out the necessity 
of selecting species suited to conditions and not simply using personal prefer- 
ences. Mixed plantings are discussed but, ns a genera! practice, it is advised 
to plant trees of a single species. The more important hardwood, post- 
timber, and coniferous species are described, and their special soil require- 
ments noted. Mention is made of several undesirable species. 

West Virginia trees, A. B. Brooks (Wert Virginia Sta. Bnl 175 (1920), pp. 
fiffs. 116). — A manual of the trees of West Virginia, in which 101 native 
species are described and their leaves and fruits accurately delineated. A key 
to the genera, based on leaves and fruit, is presented. Drawings of 14 im- 
portant introduced species are included, together with a list of native shrubs 
and shrubby vines. 

Diameter growth in box older and blue spruce, 0. F. Koksttan (Tlot. Gas. 
71 (1921), No. 6\ pp. 45J,^J f 61, fly#. 8). — A report of a study of the date and rate 
of increase in the trunk diameter of the box elder ami blue spruce, conducted 
in Utah in 1920 with the aid of the MacDougal dendrograplu Diagrams are 
shown illustrating graphically the daily change in diameter of the trunks of 
both species. 

41 No direct correlation between the march of diameter growth and current 
temperatures was found. A careful study of the graphs Jemh to the inference 
that the growth response lags behind the temperature, a marked drop in the 
temperature causing a decrea.se in or even a cessation of growth. . . . The 
most interesting fundamental principle of growth exhibited by the records 
obtained from the box elder and the blue spruce trees is that growth evidently 
does not begin in deciduous hardwood trees and in evergreen conifers at the 
same time. ... It can be seen, therefore, that a determination of the 
beginning and ending of the period of actual growth will suggest the time 
during which peeling can be accomplished most easily.” 

The walnut, F. Lesottrd (he N oyer. Pari*: JAbr. Ayr. M a is on Itmtique, 1920, 
pp. 186, figs. 52). — A small manual on the Persian walnut (Juylans regia), with 
attention to its botany, varieties, cultural operations, harvesting and handling 
the nuts arid various by-products, insect and fungus pests, etc. 

DISEASES OF PLANTS. 

Colorado plant diseases, J. G. Leach < Colorado 8ta. But. 259 (1921), pp. 96, 
pU. S, figs. 76). — This is a popular description of the nature of plant diseases and 
the agencies which produce them, and accounts are given of a number of the 
specific diseases occurring on Colorado crop plants. In addition, the general 
principles of plant-disease control and formulae for the preparation and appli- 
cation of standard fungicides for seed treatment are described. 

Plant, pathology {Idaho Sta. Bui. 122 {1921), pp. Brief reports are 

given of investigations on the relation of soil-moisture content to bxint infection 
in wheat, calico and russet dwarf disease of potatoes, seed treatment for the 
control of Rhbsoctonia, western yellow tomato blight, and oat smut control. 
Experiments on bunt Infection in wheat showed that the higher the percentage 
of moisture in the soil, the greater will be the development of smut in the result- 
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ing crop. The effect of soil temperatures is also being investigated, and It has 
been found possible to secure some infection at a temperature of 27° C. (80,0° 
F.) f which is higher than the maximum previously reported for the germination 
of the spores of this organism. 

Some preliminary work on the calico and russet dwarf of potatoes was carried 
on In 1919 and 1920, and both diseases were found quite prevalent in the 
southern part of the State. Both diseases have been found to be transmitted 
by means of the seed tubers. Preliminary trials in the greenhouse are believed 
to Indicate that the diseased tops of plants infected with russet dwarf do not 
carry the dis<*nse to succeeding crops. The symptoms of russet dwarf are con- 
sidered to indicate that the disease may he a bacterial infection. 

Tests were made of fungicides as a treatment of seed potatoes for the con- 
trol of Rhizoctonia, mercuric ehlorid and hot formaldehyde being tested. 
Neither of the treatments as applied proved to be of special value for the control 
of the disease, and the yield was considerably reduced where hot formaldehyde 
was employed. Mercuric cyan id was tested in comparison with mercuric 
cldorid, but the results were not satisfactory. 

In studies of the western yellow tomato blight a species of Ftisarium was 
constantly isolated from the roots of diseased plants, and it has been shown that 
experiments with this organism mn,\ cause a serious dumping-off of seedlings 
in the greenhouse, and also cause serious injury to the root systems of mature 
plants. .Several varieties of tomatoes, which were selected for resistance to 
the eastern type of Fusaritun wilt, were grown to determine their resistance to 
the western disease, but none wore resistant as the varieties commonlv 
grown in the locality. 

For the control of oat smut, the use of 10 parts of water to 1 part of formalde- 
hyde is recommended, perfect control having been secured by this modified 
method of treatment 

| Investigations on plant diseases!, G. 17. Ooonb (Michigan &ta. Rpt. 1919. 
pp. ) . — The author gives a preliminary report on a study of means for 

the iden I ideation and classification of some of the fungi imperfect!. About 
50 cultures of organisms of the Sphaeropsidules have been maintained in 
cultures, and certain peculiarities of growth have been noted which it is 
thought will he of value in their diagnosis. He is also testing some of them 
by means of biological preparations injected into experimental animals. It 
has already been found that guinea pigs sensitized with Fuftarium mnglutvnans 
will not respond to F. corwlutwans wUUftvphi, 

Further work with the treatment of potato tubers for the control of scab, 
black scurf, blackleg, etc., has confirmed the previous conclusions (K. S. K., 
41, p. 054) that the time for soaking the tubers in formalin or corrosive 
sublimate solutions may be very materially reduced. Experiments are briefly 
reported on the use of mercuric oyunid l : ItKK) as a substitute for corrosive 
sublimate. The solution proved efficient for the treatment of tubers and has 
the decided advantage of being quite soluble and not corrosive to metals. 

An account is given of work on the disease of celery to which the name 
celery stunt is applied. This disease is quite prevalent, occurring in every 
muck area of the State. The variety Golden Self-blanching is chiefly affected, 
and it is believed that this plant will soon become exceedingly scarce on the 
market, The cause of the disease does not appear to have been deter- 
mined. Some additional studies hove been made of the root rot of celery 
due to Phoma apUwla, the causal organism having been grown in pure cul- 
ture, its physiological relations determined, and the details of methods of 
infection ascertained. Three strains of the organism have been recognized 
which differ greatly in virulence. 
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Some additional information is given regarding the use of formaldehyde for 
the treatment of grain for the prevention of disease. It has been found that 
formaldehyde as applied to grain by the wet method polymerizes readily, and 
that it has a remarkable affinity for water and cun not be driven out of 
water by boiling. 

Some investigations on bean mosaic have confirmed the statements that the 
disease is carried by the seed. Observations made by the author showed that 
the most pronounced mottling occurred on the new leaves and on the parts 
of the leaf nearest the veins, indicating possibly that the virus of disease 
is transferred through the vascular system. Attention is called to the fact 
that the variety of bean Itobust developed at the station is quite resistant to 
mosaic. 

(Report of the] department of botany and plant pathology (North Dakota 
Sta. liul. IJ/6 (1921), pp. 84, 88, 87. 88 ). — It is reported that a number of differ- 
ent strains of Fusaria causing wheat scab have been obtained and that studies 
on the determination of the biologic specialization of the organisms are in 
progress. Histological studies have shown that the wheat scab fungus pene- 
trates the endosperms as well as the embryo of the wheat seed. All the 
common varieties of wheat tested seemed to be attacked by wheat scab 
organisms, although some varieties showed greater resistance to wheat scab 
than others. Observations on Helminthosporiura showed that the disease 
varies in intensity on different varieties of wheat, and that blade Infections 
are less severe on wheat than on barley. 

Some work on disease control was reported, and for wheat scab the neces- 
sity of rotation and the careful selection of corn for planting purposes is 
pointed out. Particular attention should he paid to corn as this plant is 
thought to be subject to attack by the wheat Fusarium. Notes are given on 
disease's of potatoes, particularly Rhizoctonia scab and Fusarium wilt, with 
suggestions for their control. 

Division of plant pathology, F, D. IIeald (Washington Sta. Bui 158 (1920), 
pp. 30-82 ). — The author reports a continuation of studies on the relation of spore 
load of individual wheat grains to the percentage of smut In the subsequent 
crop. Varying quantities of smut were applied to grains up to 12,000 spores 
per grain, but the maximum percentage of smut observed was 5.49, while a 
considerable number of plantings remained entirely free from the disease. 

Considerable difference in susceptibility of varieties was observed. Mar- 
quis, which carried as high as N42 spores per grain, produced only a single 
sample of smut, while other varieties showed a higher percentage of smut, 
indicating greater need of seed treatment. Final tests of 136 varieties of winter 
wheat for comparative resistance to smut were made and none were found to 
be entirely smut free, but the strains of Turkey Red continued to show the 
least srnut 

Weekly plantings of heavily smutted seed from August 1 to November 21 
showed a maximum occurrence of smut when sown on October 3. Clean treated 
seed on summer fallow planted at weekly intervals for the same period showed 
no smut until the plantings of September 12, when 4.5 per cent was observed, 
increasing to a maximum of 20.64 per cent on September 26. Plantings from 
October 24 to November 21 were entirely without smut. 

A brief report is made on seed treatments for the prevention of smut, copper 
sulphate and copper sulphate salt formulas giving clean crops. Low concen- 
trations of formaldehyde produced crops entirely free from smut. In treating 
seed with formaldehyde the author found that seed injury varied with different 
lots of seeds, showing the importance of preliminary tests of germination, and 
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that formaldehyde Injury could be greatly reduced by the limewaler bath 
following treatment. 

A plant disease survey is reported upon and a number of diseases added 
to the list already known to occur in Washington. Some special investigations 
were carried on with two of the new troubles, skin spot of the potato, due to 
Oospora pmtulam, and the moldy core of SUiyman Winesap apples. A number 
of different fungi were found in the core cavities, but only two species, Penicil- 
lium and Alternaria, were proved capable of causing a rot which advances 
outwardly into the pulp. 

[investigations in plant pathology] (Wisconsin tita. Bui. 328 {1920), pp. 
59-73, figs. 7k— The investigations of tobacco diseases have been continued by 
J, Johnson. It is reported that the wilt disease of tobacco, hrst observed in 
Maryland (E. S. Ii., 42, p. 217), is known to occur In Wisconsin, hut that 
varieties differ markedly in their resistance to the disease, the Wisconsin types 
being about 9b per cenl resistant as compared with 22 per cent resistance for 
White Hurley. The brown root rot ot tnbuivn is being studied, but the author 
was unable to discover any causal organism, although from the appearance of 
the disease it is evidently due to a parasite. The name brown rot is given this 
disease because the. decayed roots are distinctly brown as contrasted with the 
black root rot due to Thulana batruulu. Various legume plants, potatoes, 
tomatoes, etc., are attacked by this disease, but they are less susceptible than 
tobacco. So far no resistant varieties oi plants have boon found, although there 
Is some Indication of a le.ss degree of susceptibility on the part of some varieties. 

Continued observations are being made at the station on cabbage yellows, 
and L. K. Jones and assistants have found that the yellows fungus does not 
develop in cabbage when the soil temperatures are below 01° or above 92° F. 
The best temperature for the development of the fungus was found to range 
from 77 u to 84" F., which is somewhat above the optimum temperature for the 
growth of the plant. It has been loiitid that the strains oi cabbage resistant 
to the yellows may in the early stages prove susceptible to the attack of the 
fungus, but with increasing age the lesistant character is intensified. The 
relation of the development of yellows in cabbage seedlings to variations in 
soil moisture has been studied, and it was found that the degree of mo.sture 
most favorable to the development of the host plant was also most favorable 
for the growth of the fungus. According to the report, a standard winter 
variety and two kraut varieties of cabbage developed by the station are iunv in 
commercial Use. Attention is called to black rot of cabbage, which is some- 
times mistaken for cabbage yellows. This disease is said to be commonly 
carried by seed and first shows as blackened threads on the seed leaves in 
the seed bed. Hot weather holds the disease in check, but It may become 
destructive early in the full. The disease is caused by bacteria occurring on 
infected seed, and it is recommended that all seed he treated with a solution 
of corrosive sublimate, I : before planting, and after treating with the 

fungicide from 20 to 30 minutes that it be dried and planted at once. 

Further investigations by G. W. Keitt have shown the perfect control of the 
cherry leaf spot by spraying with Bordeaux mixture and lime sulphur imme- 
diately after the petals fall, the application to he repeated after an interval of 
two weeks. Bordeaux mixture gives a somewhat better control than lime 
sulphur, but it causes some leaf injury and defoliation. For the control of 
apple scab, experiments are In progress which indicate that leaves vary greatly 
in their susceptibility to the attack of the fungus at different stages in their 
development The foliage of different varieties also shows a difference in re- 
sponse to the attacks of the fungus. Spraying experiments have shown in 
general that lime sulphur gives satisfactory results, while Bordeaux mixture 
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causes a heavy russeting of varieties that are most susceptible to this type of 
injury. 

A bacterial spot of Lima beans was observed by W. B. Tisdale, near Baclne, 
in 1917, and later the same disease was found at Madison. The disease spreads 
to the upper leaves throughout the season and by the latter part of August the 
plants are said to he so badly infected that many of the blossoms and young 
buds are shed. The disease reappeared in 1919 and 1920, and a study of the 
disease under greenhouse and field conditions is in progress. 

The bacterial blackleg of potato, long known in Germany, was observed in 
Wisconsin in fields of Early Ohio potatoes, J. Monteith reporting as high as 26 
per cent of the plants showing presence of the disease. 

J. C. Walker is continuing lus studies on onion diseases and has found that 
red and yellow onions are highly resistant to onion smudge, while white varie- 
ties are very susceptible. Extracts from colored onions are found to be Very 
toxic to the spores of the parasite which causes the disease, while those from 
white onion are not, and efforts are being made to isolate the compound which 
is responsible for this resistance. 

The effect of dry heat upon seed germination and disease control has been 
further tested by J. G. Hickson, and barley was found to withstand heating 
for longer periods than wheat without injury to germination or reduction of 
vigor. Wheat germinates after long periods of heating, but yields arc said to be 
greatly reduced. It is reported that a three-hour treatment of 100° O. con- 
trolled wheat scab and seedling blight and greatly reduced the smuts of these 
crops. This period of exposure, however, proved too short to kill the fungus of 
the organism of barley stripe within the seed. Soaking the seed in formalde- 
hyde, followed by tin* dry-heat treatment, is believed to promise success in 
controlling the stripe disease. 

An account is given of the wheat scab, blight of wheat seedlings, ami root rot 
of corn, all of which are due to attacks by the same organism. For the control 
of this disease Dickson recommends planting wheat as early in the spring as 
possible or as late in the fall as is safe, both plantings apparently controlling 
the seedling blight. On the other hand, corn should not be planted until the 
last safe date, or until the soil has become considerably wanned. 

Some further studies on the cucumber mosaic by K. 1\ Doolittle have demon- 
strated that the wild milkweed (Asdcpim syriaca ) is a host for this disease, 
and that it may be transferred from one plant to another by aphids as well as 
by the striped cucumber beetle. 

A study of certain fusarial diseases of plants, E. F. Hopkins (Missouri 
Sta. Bui, 179 (1921), p. 21 ). — The author briefly reports investigations on corn 
root rot and wheat scab. The experimental results obtained are said to indi- 
cate that corn seed from an apparently healthy ear may harbor fungus mycelium 
near the tip of the grain in the darkened layer covering the scute] him. Six 
different organisms are said to have been associated with these infected areas, 
and some of them were found capable of invading the tissue of living, healthy 
corn roots under laboratory conditions. 

The work on wheat scab has included a survey of the State to determine the 
distribution and amount of damage done. Isolations of the fungus from speci- 
mens of scabby wheat received from different parts of the State showed that 75 
per cent were pure cultures from a Fusarium of the Utberella type, and over 
half of them produced peritbecia of <7. saubinettii in culture. 

Seed-coat injury and viability of seeds of wheat and barley as factor* in 
susceptibility to molds and fungicides, A. M. Hurd (Jour. Ayr. Research [17. 
A?.], 21 (1921), No 2, pp. 99-122, pis, ll ). — The author gives the results of a co- 
operative study between the California Bxpertment Station and the Bureau of 
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Plant Industry of the U. 8. Department of Agriculture, in which some of 
the factors, especially the physical condition of the seed coats, which enable 
saprophytes to attack seed, and the relation of mechanical injuries sustained by 
the seed coat, and treatment of injury are investigated. The fungi used for ex- 
perimental infections were Pmicilllum sp r and Rhizopus nigricans. 

The author found that unbroken seed coats ordinarily afford absolute protec- 
tion against attack by the above-mentioned molds. Infections of such seeds may 
be obtained, however, by retarding germination of the seed by means of low 
temperatures. Breaks in the seed coat determine the ability of saprophytic 
fungi to invade seeds, either in the soil, in storage, or in blotter germinations. 
If the injury to the seed coat was over the endosperm, 100 i>er cent fatal infec- 
tions resulted when spores were present, but if the injury was over the embryo, 
the seed remained practically immune to attack. Death or injury to seed re- 
sulting from se<d treatment, or other cause, was found to render previously 
immune seeds susceptible to fungus invas on 

The effect of copper sulphate on wheat and barley, particularly with reference 
to the condition of the seed coats, was investigated, and where breaks in the 
testa over the endosperm of wheat were observed, no injury followed short ex- 
posure to eopjK'r sulphate. Similar breaks over the embryo, however, resulted 
in its death after exposures of only A to f> minutes. When seed coats were badly 
injured, liming did not prevent extreme injury. Stunted roots, rather than in- 
jured plumules, are said to be characteristic of copper sulphate injury, because 
machine thrashing usually breaks the seed coat over the radicle. The amount 
of damage that will he done to sets! wheat by the copper sulphate treatment can 
be predicted by an examination of the physical condition of the seed,, Perfect 
seed coats were also found an absolute protection against short exposures to 
strong formaldehyde solutions and a partial protection against post -treatment 
Injury after disinfection with fornmdehyde. 

The inheritance of rust resistance in a family derived from a cross be- 
tween durum and common wheat, L. K. Waldron (North Dakota ISta. Pul, 
lb 7 (7 112/), pp . pas Hi . — This bulletin deals with the genetics of resistance 
and susceptibility of stem rust in a series of plants which arose from a cross 
between Kubanka, an amber durum, and Power Fife, a hard red spring wheat. 
The cross was made in 1908, and a number of types were selected and studied 
In 1910. 

The plants were separated into two groups, resistant and uonresistnnt. Eight 
plants selected from the more heavily rusted group proved to he heterozygous 
in later generations, and families were isolate which bred true to resistance 
and susceptibility. The plants heterozygous to rust resistance were found in- 
termediate In their behavior toward susceptibility and resistance, and the 
author considers that more than one factor is responsible for resistance to rust. 
Linkage was found to occur between the characters defining durum wheat and 
resistance to stem rust, and a similar condition is considered to exist in regard 
to common wheat and susceptibility to stem rust. It is suggested that a simul- 
taneous crossing over may explain a common wheat type heterozygous to resist- 
ance to stem rust and condition cm 1 by at least two factors. 

Flog smut of wheat and its control, W. H. Tisdale and M. A. Griffiths 
(17. 8. Dept Agr. y Partners 1 But 121$ (1921), pp. 6, figs. £).—This disease, which 
was first observed in the United States In the vicinity of Granite City, 111., in 
1919, has spread somewhat, and in 1920 flag smut was found in the same region 
In 111 fields, comprising 2,500 acres. This disease has long been known in the 
wheat-growing sections of Australia, also in Japan, India, and South Africa. 
It Is characterized by black stripes which run lengthwise in the leaf blades 
and sheaths. The steins are also affe^cted to some extent, and infected plants 
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are more or less dwarfed and rarely head out or produce seed. Flag smut 
is said to spread in two ways, by spores clinging to the seed and by means of 
spores in the soil. It is not known, however, how long the spores may retain 
their vitality in the soil. 

In cooperation between the U. S. Department of Agriculture and the Illinois 
State Department of Agriculture, steps have been taken to prevent the spread 
of flag smut beyond the quarantined area in Madison, 111., and to eradicate 
it If possible. The measures adopted include the treatment of all grain with 
formaldehyde as it comes from the separator, burning all straw, sowing no 
wheat on infested land, obtaining seed from localities known to be free from 
flag smut, and the treatment of all seed to be sown with copper sulphate. 
Marked differences have been observed in the susceptibility to this disease of 
several varieties. 

Bacterial leaf-spot disease of celery, T. 0. .Tagger (Jour, Agr . Research 
IV. 8. 1 , 21 (1921), No . 3 , pp. 185-188, pi*. 2 ). — In a previous publication (E. S. It., 
33, p. 245) the author briefly described a disease of celery, due to an undeter- 
mined species of bacteria. In the present paper, which is a contribution from 
the Bureau of Plant Industry, V. S. Department of Agriculture, a more ex- 
tended account is given of tins disease, which is said to be due to Pseudo- 
monas apii , n. sp., a technical description of which is given. As t lie result of 
spraying experiments carried on in a number of localities, it is claimed that 
the disease may be satisfactorily controlled by spraying with Bordeaux mix- 
ture, but not by the use of lime-sulphur solution. 

Cotton diseases and their control, W. W. Gilbert (U. 8. Depl. Agr., Farm- 
ers’ Bui . 1187 (1921), pp. 82, figs. 18>. — Popular descriptions are given of wilt, 
root-knot, anthracnose, bacterial blight, shedding of bolls, rust, sore-shin, and 
Texas root-rot of cotton, and suggestions given for their control, lu addition, a 
brief description is given of a number of minor diseases of the cotton plant. 

Cotton root rot in the San Antonio rotations, C. S. Scofield (,Jour. Agr. 
Research [ V . &.], 21 (1921), No 8, pp. 117-125). — In a contribution from the 
Bureau of Plant Industry, U. S. Department of Agriculture, the author discusses 
the crop rotation experiments carried on at San Antonio, Tex., in relation to 
the occurrence of cotton root rot in certain plats. Observations have been made 
since 1912 on the occurrence of the disease, and from a study of the history 
of the plats the author comes to the conclusion that the control of root rot 
can not be brought about by any ordinary system of crop rotation or by tillage 
methods. 

The lettuce drop due to Bclerotinia minor, W. S. Beach ( Pennsylvania 8ta. 
Bui. 165 (1921), pp. 27, figs. 6).— A general account is given of drop disease of 
lettuce due to 8. minor, a technical description of which lias been previously 
noted (E. S. R., 44, p, 643). 

This disease has been under observation by the author since 1918, when it 
was first noticed in Philadelphia County, Pa., where it was attacking lettuce 
grown in open fields. It has also been observed on lettuce grown in cold frames, 
but in this case the fungus appeared less aggressive than BotryUs sp. or lib - 
ertiana. The author claims that, though limited in distribution, 8. minor may 
surpass either 8. libertiana or Botrytis sp. as a destroyer of lettuce. 8. minor 
also attacks celery to a small extent, but is poorly adapted to vegetables in 
winter storage. When the different types of lettuce drop are compared, the 
author claims that B. minor can occur under drier or more unfavorable condi- 
tions and thus it appears mope regularly, but that its rate of dissemination 
is slower, its seasonal prevalence different, and its distribution more local than 
in the case of 8. libei'tiana. Under open field conditions, rotation of crops, de- 
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struction of old plants, rubbish, etc,, rogulng, and soil disinfection are recom- 
mended. 

Cultural and morphological studies of H. minor are given in some detail. 

Pink root disease of onions and its control in Texas, J. J, Taubenhaus 
and F, W. Mainly (Texas Sta . Bal 273 (1921), pp. 8-42, figs. 8).— A detailed re- 
port is given of investigations on the pink root disease of onions and Its con- 
trol, preliminary accounts and the cause of the disease, which is due to Fu- 
sarium malll , having been previously noted (E, S. IL, 37, p. 841; 40, p. 043). 
The rotation of crops has been found beneficial in reducing the amount of pink 
root, although it will not altogether eliminate the fungus from the soil. Ail 
onionlike plants should be excluded from rotations, and at least a three or 
four-year rotation is recommended. 

Straighthead of rice and its control, W. H. Ttrdale and J. M. Jenkins ( U. 
S. Dept. Agr ,, Farmers' Bui 1212 (1921), pp. 16, figs. 7 ). — A description is given 
of straight head of rice, which is said to be one of the most destructive diseases 
of rice in the southern part of the United States. The investigations, which 
were in cooperation with the Louisiana Stations, show Hint straighthead Is 
caused by certain unfavorable soil conditions and is most prevalent on virgin 
soil, especially on land in which nonirrigated crops have been grown for a num- 
ber of years preceding the rice crop. All parts of the plant are affected, in- 
cluding the root system. The leaven are said to be darker green and somewhat 
stiff or than normal leaves. One or both glumes in a flower may be absent and 
the flower remain sterile. In severe cases the plants fail to head. 

Straighthead cun be prevented by tin* proper aeration of soils which are In 
a condition to reduce the disease. The authors recommend for the prevention 
of this trouble irrigation of the nee about 10 days after the plants emerge. 
If symptoms of the disease appear tin* land should be drained six weeks after 
irrigation and allowed to dry for two or three weeks When the plants begin 
to turn yellow and show signs of wilting, water should again be applied and 
retained for the remainder of the season. 

Sugar-cane diseases, V \V. Ldoku ton and C. C. Mokeland (Louisiana Stas. 
Hpt. 1920 , pp. 16, l) n— Notes are given on sugar-cane diseases observed by the 
authors during the year, and attention is called to the fact that the mosaic dis- 
ease spread very rapidly during 1020. There is said to be now a very heavy 
infection all along the river plantations, the disease is present to a considerable 
extent along Bayou Lafourche, and it is also appearing in isolated places in 
the western part of the sugar belt of the State. Recent observations are said 
to bear out those of previous years that the L-511 seedling is the most resistant 
to mosaic disease of any of the impoitant varieties of the State. Experiments 
show* that the I)-95 cane is extremely susceptible to the mosaic disease. 

A dangerous tobacco disease appeal's in the United States, E. F. Smith 
and K. E. B. McKknney ( l . K. Dept. Agr., Dept . (lire. 174 (1921), pp . 6). — In 
response to an urgent request of Florida tobacco growers, an investigation 
was made the latter part of March, 1921, of seed beds near Quincy, Fla. These 
beds were found badly infected with a mildew that is different from any to- 
bacco disease previously observed In the United States. Further investigation 
showed that the disease was present not only in Florida hut had spread to 
Decatur County, Ga., and by April 14 it was considered probable that all the 
seed beds iu Gadsden County, Fla., and Decatur County, Ga., were more or less 
infected. 

The disease is said to be apparently due to Peronotpora hyoscyami, originally 
described from the black nightshade in Europe. The same fungus has been 
reported in tobacco seed beds in Australia and in South Africa, and as occurring 
In the wild tobacco plants in southern California. Preliminary to other 
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investigations the authors recommend for the control of this disease the use of 
sterilized soil In seed beds, seed of undoubted purity, and hygienic measures in 
the care of seedlings. It is also believed that plants from infected beds should 
not be set in the Held. Attention is called to this disease so that tobacco 
planters throughout other regions of the United States may be on their guard 
against its introduction. 

Suggestions to growers for treatment of tobacco blue-mold disease iu 
the Oeorgia-Florida district, E. F. Smith and It. E. B. McKenney ( V . 8. Dept. 
Agr., Dept. Circ. 116 (1921), pp. 4). — In view of the possible seriousness Of the 
downy mildew on tobacco, reported above, the authors suggest seed bed ami 
field treatments that are believed will be advantageous in holding the disease 
jii check or in eradicating it. 

Bacterial spot of tomato, M. W. Gardner and J. B. Kendrick {Jour. Apr. He* 
march l(/. K.J, 21 (1921), No. 2, pp. 122 -156. pin. 5 ). — In a contribution from the 
Indiana Experiment Station, the authors give an account of the symptoms of 
ft bacterial spot of tomato, and the isolation, pathogenicity, cultural characters, 
overwintering, and dissemination of the causal bacterium. 

Bacterial spot of tomato is said to be a typical spot disease of the fruits, 
stems, and foliage, and practically all varieties of tomatoes have Imen found 
susceptible. Peppers and potatoes are also susceptible to some degree. The 
worst damage is due to the fruit lesions, although the disease is somewhat 
destructive among seedlings and occasionally as a tohage troubU in the field. 
The organism has been isolated and designated as a new species named 
Bacterium cxitioxum. Foliage infection by atomizer inoculation is said to be 
readily obtained Fruit infection occurs only through punctured wounds. 
Inoculation of mature fruit is usually unsuccessful, and this is attributed to 
the fact that the mature fruits have a highei hydrogen-ion concentration than 
the immature fruits or foliage. The organism is sun) to overwinter on the 
surface of tomato seed, and the disease ma> also be disseminated with diseased 
transplants. As a control measure disinfection of tomato seed in mercuric 
chloric! (1:3,000) for five minutes, to be followed by thorough washing. Is 
recommended. 

Tomato bacterial spot and seed disinfection, M. W. Gakdni u and J B. Ken- 
drick ( Indiana Sta. Bui. 251 (1921), pp. 15, 10 ). — This is a nontechnical bul- 

letin describing results of investigations noted above. 

Botrytis rot and wilt of tomato, R 0. Thomas (Ohio Sta. Mo. Bui. 6 (1921), 
No. 8~~4 , pp. 59- 62, fly*. 8) - A popular account is given of the occurrence of a 
blossom-end rot of tomatoes under greenhouse conditions, which is also charac- 
terized by a wilt of the plants due to a girdling of the stems by the organism. 

Infected tomatoes are said to have shown water-soaked spots which became 
slightly sunken and spread rapidly. Later the decaying portions turned ashy 
gray and finally brown in color. After the invasion of the stem end of the fruit 
had become general the larger fruits became detached, but frequently before 
this occurred the fungus had spread through the fruit spur and the main stalk 
girdling it, resulting in a rapid wilt of the distal portion of the plant Inocu- 
lation experiments with water-spore suspension of the fungus failed to produce 
disease, but when pieces of diseased plant tissue were placed In contact with 
the stalks of healthy plants infection occurred after five days in a moist atmos- 
phere. The results obtained are believed to indicate that infection develops 
only after the Botrytis fungus has survived for any time as a saprophyte. 
For the control of this disease the author suggests the avoidance of excessive 
Watering and the giving of sufficient ventilation to lower the atmospheric 
moisture content. 
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Collar rot of tomato* F, J. Pritchard and W, S. Pobtb (Jour, Agr , j Research 
[V, S>], 21 (1921), No 8 , pp. 179-184, pis . 5). — The results are given of investi- 
gations carried on iu the Bureau of Plant Industry, U. H. Department of Agri- 
culture, of a new disease of tomato seedlings which took the form of a rotting 
and girdling of the stems at the surface of the soil. This disease has been 
reported for the past three years as causing heavy loss in Maryland, New 
Jersey, and Delaware. It is said to be chiefly a seed-bed disease, plants In- 
fected in the seed bed carrying the disease to the field. Field infections are 
said to occur, but they are not very common. 

From collar rot material a Yerticillium was isolated that was found to 
infect tomato seedlings readily, and the present paper contains results of inocu- 
lation experiments with three species, Vcrticillluni lyoopersUH, Macrosporium 
solani^ and Rhizoctonm sofani. The Verticil Hum proved to he a new species, 
which is described under the name V. Ipcopcrsici. The inoculation experiments 
showed that the collar rot and girdling of stem could be produced by all three 
of the fungi investigated, V, lycopcrsivi and M. sohtni infecting tomato seedlings 
about equally well and causing typical lesions on <>T> to 100 per cent in all plants 
inoculated, while UhizocUmia produced a few infections of a superficial nature. 
The sterns of potato and horse nettle were found to be infected by all three 
fungi, producing collar rot lesions in about the same proportion as mentioued 
above for the puna to. 

Studies on tomato leaf-spot control, W. H. Martin’ (.Veto Jersey Stas. BxtL 
848 (1920), pp. 48, fios D* — Kesults are given of experiments conducted by the 
author to determine whether or not the leaf spot of tomatoes, caused by Svp- 
iuria lyarperxiri, could be controlled b> spraying. At the Name time, investi- 
gations were made to determine the means by which the causal organism was 
disseminated. 

Insects were found to carry large numbers of the spores, and wind and water 
were likewise found to inaction in the distribution of Hie leaf-spot organism. 
Pickers were found to curry large numbers of the spores on their hands and 
garments, and tis n result the author suggests that picking tomatoes should 
be delayed utter a ram or lu*av> dew until the plants are quite dry. 

Studies on disease control have shown that while increased yields have been 
secured from the in* of Bordeaux mixture, Aery little control resulted. 
Formulas of Bordeaux mixture to which soap was added were tested, and 
the best control was secured with Bordeaux mixture to which 8 lbs. of wap 
was itddtsl. As a result of these investigations, it is claimed that ordinarily 
it is not necessary to spray plants in 1 lie seed bed in New Jersey for the 
control of leaf spot. It would appear also that early applications in the 
field are not necessary, but the first application of the fungicide should not be 
made later than July 1. It is not believed that the presence of Bordeaux 
mixture on the plant hud any direct influence on the ripening period, and 
under certain conditions the advisability of spraying late varieties of tomatoes 
is considered questionable. The author claims that leaf spot may be con- 
trolled by thorough timely spraying, but a few applications made indiscrimi- 
nately will not give satisfactory results. 

Apple rosette, O. M. Morris ( Washington sta . Hut. 188 ( 1920), p. 27), — Sur- 
veys are said to have shown that apple rosette does not occur in any orchards 
other than those on alkali soils, and investigations have demonstrated that the 
use of legume cover crops in the orchards may cause the trees to recover 
and resume normal growth. Chemical analyses of badly rosetted twigs, as 
compared with normal ones, showed that the ash and alkali content of the 
rosetted umteria 1 was much higher than that of normal material. Ail of 
the work thus far carried on is believed to indicate that the accumulation 
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of alkaline salts in the apple trees is at least a contributing factor to the 
development of this abnormal formation. 

A bacterial bud rot of cannos, M. K. Bbyan {Jour. Agr. Research [ V . fif.J, 
21 {1921) f No. 8, pp. US-152, pU . 8). — An account is given of bud rot of cannas, 
a hitherto undescribed disease that has been found to be due to Bacterium 
carmae n. sp. This disease has been studied by the author in the Bureau 
of Plant Industry of the U. 8. Department of Agriculture, since 1918, and is 
considered to be primarily one of young tissues and moist conditions. Infection 
takes place through the stomata and spreads through the intercellular spaces 
of the parenchyma ol leaf blade, petiole, and stalk. It is most destructive early 
in the season and begins in the hothouse and continues in the oj>en beds. It 
destroys buds, causing formation of large unsightly spots on the leaves, and 
ruins the blossom clusters by blighting the (lower buds or by decaying the 
stalk. No means for control have been worked out as yet, but it is recommended 
that healthy stock be selected for planting, that care be observed to avoid 
crowding and overwatering, and that good ventilation be maintained for plants 
in the house. Some differences in varietal susceptibility have been noted, and 
those especially subject to the disease should be discarded. 

A chlorosis of conifers corrected by spraying with ferrous sulphate, 0. F. 
Kokstian, O. Hartley, L. F. Watts, and (i. (*. Hahn {Jour. Agr . Research 
IV. S.], 21 {1921), No 3, pp 158-171, figs. 4) — In a joint contribution from the 
Forest Service and the Bureau of Plant Industry, V. 8. Department of 
Agriculture, the authors give an account of experiments on the control of 
chlorosis of conifers in a number of forest nurseries in the western part of the 
United States. 

The disease is said to affect all conifer species grown in the forest nursery 
in Idaho, and associated with chlorosis was found poor growth of roots, stems, 
and leaves, failure to form normal terminal buds, and susceptibility to winter 
injury., Following the successful treatment of pineapple chlorosis with iron 
sulphate solution (K 8 It., 3(1, p. 850), the authors sprayed the young conifers 
with solutions and found, that at the Pocatello Nursery chlorosis of the western 
yellow pine was corrected by spraying with a 1 per cent solution at 10-day in- 
tervals. The solution was used in sufficient quantities to wet the tops of the 
seedlings thoroughly. The 2 per cent solution, while correcting chlorosis, caused 
chemical injury to practically alt the plants. The control of chlorosis in jack pine 
and western yellow pine at the Morton Nurseiy in Nebraska by spraying with a 
1 per cent solution of iron sulphate was so successful that this method of treat- 
ment has been adopted as a regular nursery practice. 

ECONOMIC ZOOLOGY — ENTOMOLOGY. 

Wild ducks and duck foods of the Bear Biver marshes, Utah, A. Wetmobb 
{IK S. Dept Agr. Bui. 936 {1921). pp. 20, pis. 4). —This is a report on the abun- 
dance, food supplies, and general conditions affecting the wild ducks and geese 
breeding on the Bear River marshes in Utah or frequenting this region at other 
times of the year before their migrations to other parts of the United States*, 

The development of entomology in North America, W, J, Holland {Ann. 
Ent. Soc. Aiuer.y 18 {1920), No. 1 , pp. 1-15). ~ This is the annual presidential ad- 
dress delivered before the Entomological Society of America at St.. Louis, Mo,, 
in December, 1919. 

Symposium on the life cycle in insects (Ann. Ent. Soc. Amer., 18 (1920), 
No. 2, pp. 138-201, figs. 7/),—' The life cycle In insects is dealt with as follows; 
Apterygota, by J. W. Folsom ( pp. 133-137 ; The Life Cycle of the Orthopteroid 
Orders, by E. M. Walker (pp. 137-141) ; The Life Cycle in Hemiptera ( Exeitid* 
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ing Aphids and Coccids), by E. D. Ball (pp, 1 42-155) ; The Life Cycle of Aphids 
and Ooccids, by E. M. Patch (pp. 150-167) ; The Life Cycle of the Lepidoptera, 
by 8, B. Fracker (pp. 167-178) ; The Life Cycle of the Coleoptera (Including 
the Strepeiptera), by B. N* Chapman (pp, 174-180) ; The Life Cycle of the Dlp- 
tera, by C. L. Metcalf (pp. 180-189) ; Hymenoptera, by T. D. A. Cockerell (pp. 
190-192; and The Life Cycle of Insects, General Discussion, by S. A. Forbes 
(pp. 193-201). 

[Report of the entomological work] {Idaho Bta. Bui 122 (1921), pp. 83, 3 4, 
38, 39, k(K 47* 7)- — Work with the clover aphis, in continuation of that pre- 

viously reported (E. 8. R„ 40, p 3541, has shown that holds may be grazed 
closely with sheep as late as the first week in July and yet mature a full seed 
crop. On several fields cut hack between July 1 and 15, a small second hay 
crop was obtained. Both of these measures are effective in preventing the 
aphids from attacking the seed crop. 

Approximately three-fourths of the second-year red clover fields In the lower 
Snake River Valley were destroyed during the fall and winter by the real clover 
eel worm ( Tylenchtis dipxact KtthnL In observations made during June and 
July, it was determined that infestation by the alfalfa weevil had increased 
from 15 to 21 counties. Life history studies ol the codling moth were made in 
over 20 orchards from New Plymouth to AVeiser. The studies showed that the 
first brood of moths emerged over a long period, there being really two peaks to 
the brood, one about June 14 and the other approximately July 1. 

In spra>ing experiment* with the San Jose scale, in which comparative tests 
were made of the efficiency of a number of standard spray materials, including 
lime sulphur ami miscible oils, all proved to be effective. 

Report of the entomological section, It H Prmr i Michigan Rta. Rpi. 1919 , 
pp. 219-211, f iff h. 8) - The first part of this report consists of a discussion of the 
occurrence of some of the more important insect pests of the year, during which 
a number of unusual inserts appeared The dnvoi jasMd or loafhopper ( A pallia 
sanguinolniio ) occurred in the southern part of the State on clover, and at 
Teuton die destroyed from half to thns^fourths of tin* crop in some fields. 

The potato leaf hopper, which causes tipburn, was controlled bj a spray of 
nleotm sulphate, applied before the leafhoppers acquired their wings. It is 
pointed out that, since this insect passes tin* winter in hiding under rubbish, 
the destruction of all rubbish m late fall is the one way to gain permanent 
control. 

The spittle insect Phihimutt Irucop/itftalmu* fascia hi* was very plentiful on 
clover at Chatham, in the Lpper Peninsula Substation fields. The army worm 
appeared in several southern counties, while the erratic army worm (Xnctua 
fennica) appeared in cut-over districts in the north, but, being confined to non- 
agricultural sections, it did \orv little damage exrept to gardens A cranthid, 
or grass welnvorm, injured young corn in boring through the roots and stalks, 
at the same time spinning webs about the roots. In the campaign against 
grasshoppers, which for several years have been bad in a number of counties, 
a poisoned sawdust bait is being used with success. It consists of 1 bu. of 
hardwood sawdust, 1 lb. white arsenic, 1 lb. (scant) salt, 0.5 pt. molasses, and 
water to make a stiff mash. 

A summary of information on the wTieat jointworm (Isosoma Iritirt) is pre- 
sented by R. H. Pettit and E. McDaniel (pp. 272-276). An outbreak took place 
during the summer of 1918, which was the third that has been observed in 
Michigan, the others having occurred in 1884 and in 1905 and 1900. In addi- 
tion to wheat, rye is sometimes slightly and barley often badly, attacked. 
Several hundred samples of infested straw from standing grain, collected for 
the most part from the southern half of the State* were kept under observation 
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in cages. During the summer thousands of parasites, representing five species, 
emerged from the straw. The parasites reared, in order of their importance, 
are Dttropmotm aureoviridis, Homoporus chaloidophagus, Eupeltmis alynii, 
Eupelmdnus saltator , and Eridontomerus pruinosa. These parasites were pretty 
generally distributed over the southern half of the State, the Ditropinotus being 
by far the most important. Another parasite, Eurytoma bolteri, which closely 
resembles the joint worm itself in the adult stage, was reared from the infested 
straw. The jointwonu situation during 1919 is said to have been markedly 
improved, whereas the more serious species, known as the sheath jointworm 
(/. vayinicola ) , which produced comparatively few parasites in cages, was 
still plentiful and possibly worse than in 1918. L vaginicola, however, was not 
so widely distributed, being confined more especially to the eastern part, of the 
State. 

[Report of the department of] entomology, L. Haseman, S. It. McLane, 
and Tv. C. Sullivan (Mimmrl Eta. Bui. 179 {1921), pp. 26-80 ). — Investigations 
of the Hessian fly resistant qualities of different varieties of wheat, reported 
upon in tubular form, show Illinois Chief and Zieglers Choice to be the most 
resistant, with 5 and 7 per cent infestation, respectively, and Miracle, with an 
infestation of 50 per cent, to be most susceptible. Observations of the annual 
life cycle of the Ilessian fly substantiate the earlier studies. 

Treatment of 13 varieties of corn with arsenate of lead, at the rate of 1 ib. 
(dry) to 50 gal. of wmter, and of other plants of these varieties with equal 
parts of dry arsenate of lead and hydrated lime, for the control of the boll- 
worm, failed to give any special results. 

In codling moth studies, tests were made for the amount, of lead arsenate 
placed in calyx cups by the use of different nozzles and at different pressures. 
It was found rliat a pressure of from 75 to 150 lbs. and a reasonably fine mist 
nozzle, like the Disk, would place as much as, or more poison in the inner calyx 
cup than, a higher pressure and a coarser nozzle. 

Reference is made to studies of insects injurious to nursery stock and to 
insects affecting melon and related crops. 

[Report of the] division of entomology and zoology, A. L. Mei.anmck 
(Washington Eta. Bui . 158 (1920), pp. 21-28 ). — In spraying work with the cod- 
ling moth, conducted at Cashmere, Opportunity, and Moran, with a view to 
determining the relative value of various treatments, the coefficient method of 
rating, an account of which has been previously noted (K. S. K., 44, p. 655), has 
shown a slight advantage in favor of the clipper nozzle over the spray-gun at 
the calyx application. Powdered arsenate of lead gave slightly better results 
than calcium or magnesium arsenates, ami proved somewhat better than the 
paste form. No scorching was caused by calcium arsenate even where the lime 
sulphur was omitted. There was not sufficient improvement to warrant use of 
a spray much stronger than 1 lb. of powdered lead arsenate to 75 gal. The 
addition of 4 to 0 bars of laundry soap aided materially in increasing the cover- 
ing ability of the spray. Late sprayings proved to be very necessary in the 
orchards under treatment, wdiieh w f ere selected because of particularly heavy 
infestation. 

Brief reference is made to winterkill of San Jos£ scale, a report upon which 
by Spuler has been noted from another source (K, S. It., 44, p. 654). The leaf 
roller in the Spokane district was the most startling orchard pest of the year, 

(Work with bees and insect pests j ( Wisconsin Eta. Bui 828 (1920), pp. 
42-46, figs. 8 ). — The work discussed includes the occurrence of bee diseases in 
the State, where 8.000 persons kept bees; the cause of winter losses with bees; 
establishing or restocking apiaries by means of package bees; pea moth invest!* 
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gationa, a bulletin relating to which has been noted (E, S. R., 43, p. 257) ; and 
the occurrence of several of the more important pests of the year. 

A bibliography on fungus Insects and their hosts, H. R. Weiss ( Ent. New*, 
SB (1921), No. 2, pp. 45~4 7). — This list, which is arranged by orders and Includes 
only references to American literature, is said to be as complete as is possible 
to make it 

Additional fungus insects and their hosts, W. B. Weirs and E. West (Biol. 
8oc. Wash. I* roc., $4 (1921), pp. 59-61) < — This supplements the paper previously 
noted (E. S. R., 48, p. 059). 

1 Horticultural Inspection] (Jour. Econ. Ent 14 (1921), No. 2 , pp. 160-172; 
178-205 ). — Papers presented before the Section of Horticultural Inspection of 
the American Association of Economic Entomologists, at Chicago, December 30, 
1920, include the following: The Trend of Horticultural Inflection, by J. G. 
Sanders (pp. 101 1(30) ; Activities of the Federal Horticultural Board on the 
Texas-Mexican Border, by O. D. Deputy (pp. 178-188) ; Standardizes! Nursery 
Inspection, by F. M. O’Byrne (pp. 188-188) ; Some Problems in Greenhouse In- 
spection Work in Indiana, by H. F. Dietz (pp. 188-194) ; Plant Quarantine 
Work at Florida Points, by J. II. Montgomery (pp. 195-200) ; and The Opera- 
tion of Quarantine No. 37, by It. K. Beattie (pp. 201-204). 

Dusting v. spraying of apples, A. L Quaintance (Jour. Econ. Ent., 14 
( 1921 K No 2, pp. 220-225). — Some of the results obtained by the Bureaus of 
Entomology and Plant Industry, U. S. Department of Agriculture, during the 
last few years in dusting apple orchards in comparison with spraying are 
reported in tabular form. The experiment** were conducted at Benton Harbor, 
Mich., Winchester, Ya , Bentonville, Ark., Wallingford, Conn, and Grand Junc- 
tion. Colo. 

The following general conclusions in regard to the codling moth and plum 
eurculio, based upon the work with upples, are considered warranted . “In 
regions where (he codling moth is not es|»ecialiy severe, as in the New England 
States and other more northern States, dusting controls this insect practically 
as well or as well as spraying. In regions where the codling uiotli is more 
abundant, due to a larger second brood or to subsequent broods of larvae, as in 
Maryland, Virginia, Illinois, the Ozarks, etc., dusting is not a satisfactory con- 
trol. In such arid regions as the Grand Valley, Colo., where the codling 
moth is 'very prolific and injurious, dusting is notably less effective than 
spraying. 

“ In the case of the plum eurculio on apples, dusting conqmres favorably with 
spraying where the insect is not especially abundant. Thaler conditions of 
eurculio abundance, as is often the ease in orchards in sod, dusting is not an 
effective control for this insect, and spraying under these conditions may not 
furnish tbe prot eotion desire* 1.” 

It is stated that considerable work has also been done in dusting peaches in 
comparison with spraying for the control of the plum eurculio, scab, and brown 
rot in different parts of the country, hut that little of this work 1ms been en- 
tirely satisfactory from the experimental standpoint, owing to the scarcity in 
the same orchard of one or more of these troubles. “ The most conclusive results 
obtained come from Mississippi and Georgia and indicate that, during periods 
of average abundance and under average weather conditions, dusting is about 
as effective as spraying for them* three peach troubles,” 

[Dust mixtures for insect control] (Jout\. Econ. Ent., i4 (1921), No 2, pp. 
205-2$$, fig, 1), — Papers on this subject presented in the symposium of tbe joint 
meeting of the American Association of Economic Entomologists and the Ameri- 
can PhytopathulogJcal Society, at Chicago, on December 31, 1920, include the 
04409°— 21 5 
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following: Control of Sucking Insects with Dust Mixtures, by P. J. Parrott 
(pp. 206-214) ; Dusting as a Means of Controlling Injurious Insects, by T. J. 
Headlee (pp. 214-220) ; Dusting t\ Spraying of Apples, by A, L. Quaintance 
(pp. 220-225), noted above; and Orchard Dusting i>. Spraying, by N. J. Gid- 
dings (pp, 225-238). 

Insects injurious to deciduous shade trees and their control, J . Kotinsky 
(17. S. Dept. Agr Farmers' Bui. 1169 (1921), pp 100 , figs. 61/). — This is a popu- 
lar source of information on the more important insects affecting deciduous 
shade trees in the eastern two-thirds of the United States, excepting the gipsy 
and browiMail moths, and means for their control. 

A new genus of termite guest from Fiji, W. M. Mann (Psyche, 28 (1921), 
No. 2, pp. 51/— 56 fig. 1). 

The process of hatching in Corydalis cormita L, f It. 0. Smith (Ann. Ent . 
Soc. A mer., 18 (1920), No. 1, pp. 70-71/, fig*. 2). 

Ortboptera of Maine, A. F. Mouse (Maine Sta Bui 296 (1921), pp. 86, figs. 
25). — This is a summary of information on the grasshoppers and related insects 
occuring in Maine, including an annotated list of 74 forms occurring in the 
State. 

Hippiscus olancha Onud., an apparently undescribed grasshopper from 
California (Orthop., Acrldidae), A. N. Ca upetl (Ent. Noes, 82 (1921), No. 5, 
pp. 11/9-151). 

Possible use of a trap to control leaf hoppers injurious to fruit trees, G. 

W. Barber (Jour. Eeon. Ent., 11/ (1921), No. 2, p 21/0). —In the course of investi- 
gations of the European corn borer at Arlington, Mass, (he author found that 
a macerated grapefruit placed in a cage in a large apple tree was highly attrac- 
tive to Empoa rustic, with which the tree was severely infested. Several days 
after the bait was placed t lie cage was completely covered with thousands of 
adults of the leafhopper. Since the trap was placed on the trunk of the tree 
4 ft. from the ground and at least 3 ft. from the nearest foliages it is concluded 
that this bait is highly attractive and may be made practical use of. 

Some studies on the influence of environmental factors on the hatching 
of the eggs of Aphis avenue Fab. and A. ponii DcG., A Peterson (Aim. Ent. 
Eoc. Amcr 18 (1920), No. '/, pp. 391-1/01, figs. 6). --This is a report of studies 
conducted in connection with Investigations previously noted (K. 8. It., 42, 
p. 250). 

Note on the rosy aphis, A. <\ Baker (Canad. Ent., 58 (1921), No. 1/, p. 95). — 
The author records the discovery of the type Aphis malt folia c Fitch since the 
preparation of tlic paper previously noted (K S. TP, 36, p. 350). He finds that 
it represents A. craiaegifoliae Fitch. Since the rosy aphis Is without a name, 
as all former names given it refer to different insects, the name A nur aphis 
rotten s is proposed. 

The Coccidac, A D. MacGilliyray ( Urban a. III.: Scarab Co., 1921, pp. VIII + 
502). — This consists of tables for the identification of the subfamilies and some 
of the more important genera and species, together with discussions of their 
anatomy and life history. The materials here presented were originally col- 
lected for the use of students in the identification of cocci ds. An introduction 
is followed by chapters on preparation, external anatomy, and classification, 17 
chapters relating to ns many subfamilies, and 6 chapters relating to as many 
tribes. The work includes a bibliography of nine pages and an Index to the 
subject matter, including genera and species. 

A review of MacGillivray’s The Coccidae, <1 F. Ferrts ( Conad, Ent., 53 
(1921), Nos. 8, pp. 57-61 ; 1/, pp. 91-95). — A review of the work above noted. 

The Coccidae of South Africa, V, O. K. Brain (B ul. Ent. Research, 11 
(1920), No. 1, pp. 1-1/1, pis. 4 ).— In this continuation of papers previously noted 
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(E. S. R. f 44, p. 853), the genera Allopulvinaria, Conoftlippia, Idiosaissetia, and 
Membranaria are erected, and 56 additional forms listed, of which 29 are 
described as new. 

The present status of the gipsy moth in New Jersey, T. J. Heaolee ( Jour. 
Econ. Ent. f H ( 1921 ), No. 2, pp. 172-178)1 — The author records the occurrence of 
the gipsy moth In New Jersey at Duke’s Park near Somerville, where it was 
discovered in July, ]920, having been introduced with shipments of bine spruce 
trees from Europe in 1910 and 1911. Ninety square miles in tbe Somerville 
area were found to be scatteringly infested. Intrastate shipments appear to 
have resulted in infestations at Glen Itock, Wyckoff, Paterson, Elizabeth, 
South Orange, Mendham, Scotch Plains, and Deal Reach. The work of 
control now under way is discussed. 

The apple leaf-crumpler as a pest of Cotoneaster, H. B. Weiss (Canad. 
Ent 58 (1921), No. t h pp 78-75). — M incola indiginella Zell., which normally 
feeds on apple, quince, plum, cherry, peach, and pear is recorded as injuring 
Cotoneaster, notably (\ mierophylUi and C. horizontalix. in a nursery at Ruther- 
ford, N. .J., where they are grown as ornamental shrubs. 

New synonymy in a recent paper on the European corn borer, C. Hein- 
rich (Ent. News, 82 (1921). No. 2 , pj\ 57 , 58). — This is a discussion of a paper 
by Flint and Malloch, previously noted (E S R , 43, p. 001). 

Descriptions of new Central American Microlepidoptera, A. Busck ( In- 
$ editor Insntiae Men strums, 8 (1920), No. l f -6, pp. 88-95). 

New species of Notodontidae from Central and South America (Lepidop- 
tera), W. Sciiatjs (lnxcculor Imciiinc Menstrua*, 8 (1920). No. 7-9 , pp 11/7- 
161). 

The codling moth: A quandary and a query, G. W. Herrick (Jour. Econ. 
En., 11/ (1921), No. 2, pp. 156-160) .—Tin* most effective method of control of the 
codling moth is considered. 

Life history of Reourvaria milleri, the lodgepole pine needle-miner, in 
the Yosemite National Park California, J. E. Patterson (Jour Apr Research 
l V . N.], 21 (1921). No. 8 , pp. 127-11/2, pis. 2 , tips, 1 /). — The lodgepole pine needle- 
miner < A\ milleri Busck) infests the needles of Pinas murrayana , causing 
them to fade and later fall from the tm>s, resulting in defoliation in the 
infested areas. The only serious epidemics of the needle-miner which have 
been recorded occur in the lodgepole pine stands in the Yosemite National Park 
of California, where the investigation was conducted. 

The occurrence of this pest over large areas in the Yosemite Park first 
came to the attention of the Bureau of Entomology, U. S. Department of 
Agriculture, in 1903, since which tune its infestation has been increasing. 
Examinations in 1913 and 1914 indicated that the infestation was distributed 
throughout about 30.000 acres in the park, being limited, however, to lodge- 
pole pine growing between the elevations of 7,000 and 9,000 ft. Much of the 
timber defoliated by the needle-miner has been attaeked and killed by the 
mountain -pine beetle (D end root onus monticolae) , Final and complete killing 
of the trees as a result of the needle-miner damage alone has not been 
recorded, although some of the more severely affected have reached a con- 
dition that offers little hope for their ultimate recovery. 

“ The length of the life cycle is 25 months, and covers a period of one year 
and parts of two other years. The individual broods hibernate during two 
winter periods of approximately six months each. The feeding periods of the 
larvfe occur during parts of three years, aggregating a total period of 11 months. 
Flight occurs every alternate year, as in 1913, 1915, 1917, and 1919 During 
the alternate years from flight the broods are found in the larval stage in the 
needles of the current or previous year’s growth.” Emergence and flight of the 
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adults occur during the period from July 1 to August 31. The life cycle of the 
pest is diagrammaticully illustrated. 

The eggs are deposited on and under the needle sheaths at the base of the 
needles, and the larva* begin to hatch out about August 5 and continue hatching 
until about September 10. By the latter part of October they have grown to be 
approximately 2 mm. long and have mined about one-tliird the outer length of 
the Infested needles. Activity ceases during the latter part of October, and 
during the winter of the iirst season the insect hibernates as immature lame 
in the partially mined needles. Activity is resumed in early May of the next 
spring, and the brood develops as larvae throughout the growing period of the 
second season, having mined two-thirds the length of the infested needles by 
the middle of July. About August 5, when new needles are nearly full-grown, 
the larva* begin to leave the mined needles in which the previous winter was 
passed and migrate to the new needles. During the latter part of October the 
brood again ceases feeding ami becomes dormant, passing the second winter as 
nearly mature larva* in the first-attacked needles of the second season’s growth. 
Activity is again resumed the following spring in early May. After com- 
pletely mining the needles in which they hibernated, the needles are abandoned 
and tlie lame attack green needles of the same growth, which by the last of 
May arc from one-half to three- fourths mined. The larva*, now being full- 
grown, cease feeding and prepare the larval tunnels for puparlon in the last- 
mined needles. Thus, by the tune pupation begins, each larva has mined three 
needles during its life c> ole of 23 months. Pupation, which takes place in the 
mined needles with the heads toward the tips, begins about June 10, and the 
adults begin to emerge about July 1. 

Ten species of hymenopterous parasites have been reared from the prepupal 
larvae, of which Copido&oma sp. and Evteles sp. ore most abundant. The 
author concludes that the use of sprays, etc., in control of the pest is not prac- 
ticable. It is pointed out that in many sites where the mature lodgepole pine 
has been killed out by bark-1 icetle epidemics following in the wake of the needle- 
miner invasions, mountain hemlock and fir are reproducing to a most encourag- 
ing extent, and that these latter species are more desirable for park purposes 
in many ways and are not subject to the epidemics which are killing the lodge- 
pole pine 

The pecan-nut case hearer (Acrobasis caryaevorclla) , S. W. Bilsing 
{Jour. Econ . Ent.. V\ (1921), No' 2, pp. 149-<U*8 )\ — Spraying experiments con- 
ducted over a period of several > ears in Texas, where A. mryae/vorcUa is the 
most important insect enemy of the pecan industry, have led to the conclusion 
that it can best be controlled by the use of arsenate of lead against the first 
of the three generations, applied at the rate of 8 lbs. to 50 gal. of water, 
under a pressure of 250 lbs. In addition to two applications for the first brood 
larvae, a third spraying for the second brood, the latter part of June, is 
sometimes necessary. 

Anopheles breeding among water lettuce — a new habitat, J. Zktek (Bui. 
Ent. Research, 11 (1920), No. 1 , pp. 73-15) — Attention is called to the impor- 
tance of II outing islands of water lettuce {Pislia stratiotes) as a source of 
malaria infection. 

The range crane flies in California, U. M. Packard and B. Q. Thompson ( U . 
8. Dept. Apr., Dept. Ctrc. 172 {1921), pp. 8 , figs. 5 ). —This account relates to 
Tipula simplex Doane and T. quaylii Doane, the larvae of which badly injure 
California ranges, pastures, and grain and alfalfa fields during the rainy season. 
The forage on large areas of range land is often destroyed by the maggots, 
which sometimes become exceedingly abundant in spots, averaging as many 
as 300 to the square foot. 
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The females of both species and the male of T. quaylii are wingless. The 
eggs are deposited late in the winter in small masses mixed with soil, and the 
larvae hatch out during the first heavy rains of the following winter just as 
the grasses have sprouted, the eggs having remained dormant in the soil 
throughout the intervening dry season. By the end of January or early February 
the larvae become full grown and pupate just below the surface of the soil. 
The adults emerge in late February or in March and deposit their eggs within 
a few rods of the spot where they emerge from the ground. 

Experiments conducted during the winter of 1920-21 in heavily infested 
areas resulted in from 50 t.<> 90 per cent of the maggots being killed by the 
several different poisoned bran formulas tested. An average of 72 per cent of 
the total number present were killed by the use of the grasshopper formula, 
consisting of inollasses and lemons added to bran, Paris green, and water, and 
fully as high a percentage of mortality was obtained by the same formula 
without any of the flavoring The results led the authors to recommend tlie 
use of 25 lbs of bran, 1 11). of Paris green, and sufficient water to make a 
flaky mash (about 2 gal.). Ten to 20 lbs. per acre of this bait was the smallest 
amount that gave uniformly high kill over the entire plat. Amounts larger than 
20 lbs. per acre did not increase the effect ivem^s of tin* bait. When this is 
evenly ami smoothly spread with a grain seeder, effective results can he 
probably he obtained with smaller amounts than when more or less unevenly 
Nown by hand “The poison should he sown broadcast over the entire infested 
area, rather than in strips, because this insect ordinarily does not travel far 
in search of food. The cost of this poison, applied as lecommended above, is 
about 50 cts per acre, not counting the labor of mixing and spreading/’ 

On the reasons for the variation in the effects of formaldehyde as a 
poison for house flies, L. Lloyd (Hut Ent. Research, 11 {1920), No. t, pp. 
47-1)3, /if/s. f i) — The author buds the effective action ot formaldehyde as a fly 
poison to depend upon the tree dom of the exposed fluid trom formic acid, and, 
to a less extent, from niello lamin “That used lor fly poisoning should, there- 
fore, be colorless anti free from a fishy odor, and a weak alkali, in slight excess, 
should he added in dilution to neutralise any acid present and that which will 
be formed during exposure. The formula recommended is Id per cent formalde- 
hyde 5 to 0 per cent, clear lime water 50 per cent, sugar 2.5 per cent, and water 
to make 100 per cent. This should bo exposed in a trap which will protect it 
from the air and wdl! prevent flies from falling in Formaldehyde, like any 
other stomach poison for flies, will be most effective under dry conditions.” 

Notes on the Ethiopian fruit flics of the family Trypaneidae, other than 
Pacos, III, M. Bfzzi {Bui. Ent. Research, 10 {1920) , No. 3 , pp. 211-272, pis. 2). — 
This continuation of papers previously noted (E. S. R, 29, p. 407) includes a 
systematic catalogue of 210 species, represented by 54 genera. Nine genera are 
erected and 29 forms described ns new. 

Review of the Neurotic Tetanoceridae [Sciomyzidac], A. L. Melander 
(Ann. Ent. Roc. Amer 13 {1920), No. 3 , pp. 305-332, pi 1, fig. I).— The author 
here gives synoptic keys to 22 genera, S9 species, and 8 varieties, of which 19 
species are described as new to science. 

Observations on Psyllobora taedata LeConte, a coccinellid attacking mil- 
dews, W. M. Davidson (Ent. Neivs, 32 {1921), No. S, pp. 83-89). — This is a re- 
port of anatomical and biological studies of a species which is found in all 
stages associated with fungus infestations of the mildew type. It appears to 
be especially attracted to rose and apple powdery mildew {Rphwrotheca pan~ 
mm and podosphwra oxyacanthw , respectively). 

Protection of mesquite cordwood and posts from borers, F. C. Craighead 
and G. Hofeb ( U, S. Dept. Agr„ Farmers 1 Bui 1197 {1921), pp. 12, figs. 17). — At- 
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tention is called to the importance of mesquite in the southwestern United 
States, where it is used for many purposes, particularly for fuel and fence 
posts, and to the fact that certain borers completely destroy mesquite wood in 
a few months after it is cut, causing great loss and inconvenience. Insects 
responsible for the damage include roundheaded borers, powder-post beetles, 
and flat-headed beetles. In the vicinity of Tucson, Ariz., where the experi- 
ments were conducted, there is only one roundheaded borer of much economic 
importance, namely, Cyllene antennatus White, but this is the most destructive 
insect in mesquite. Three powder-post beetles were found, namely, Apntities 
fortis Lee., Dcndrobiella asp era Lee., and Xplobiops sp., and a flat-headed borer, 
Chrymbothris octocola Lee. In Texas another roundheaded borer (Cyllene 
erinicorMs Ohev.) and several other species of powder-post beetles (Xylobiops 
spp.) are equally numerous. The characteristics of the insects and their work, 
seasonal activity, and conditions favorable and unfavorable for attack are 
discussed. 

It is pointed out that by cutting fuel wood at certain seasons and turning the 
more valuable products in the sun, practically all insect damage can be pre- 
vented. u Except for immediate use mesquite cordwood should not be cut 
during the spring find summer months Wood which is cut between the middle 
of October and the latter part of January and which is loosely ricked, so that 
it quickly dries, is usually but little injured. The safest period, however, is 
from the middle of October to the end of November. Wood should not be stored 
longer than one year, after which much damage is done by the large powder- 
post beetle.” 

Arsenic for grub-infested soils, J. E. Illigwortii (Jour. hJcon. Pint., H 
(1921), No. 2, pp. 288, 289 ). — The author, working in North Queensland, reports 
that white grubs (1 notion pnnctieoUm Macl.) attacking cucumbers in gardens 
are destroyed by sprinkling crude white arsenic (arsenious acid) through the 
soil of the hills at the rate of about 80 lbs. per acre. The arsenic hud no 
injurious effect upon the growing plants even when used in excessive quantities, 
1. e., 200 lbs. per acre. 

The winter of 11118-10 and the activities of insects with special refer- 
ence to the clover leaf weevil ( Hypera punctata Fab.), G. W. Herrick 
(Ann* Ent. Bor. Awer., 18 (1920), No 1, pp. 101-107) -The discussion here pre 
sented accompanies a brief summary of weather conditions from November to 
April, inclusive, as recorded at the weather station at Cornell University. 

Some injurious South African weevils, G A. K. Marshall (Bui, Ent . Re- 
search, 10 (1920 ) , No. 8, pp. 278-276, pi. 1) Prototsrophns plana tuff and P. innta- 
bilis , both recorded as injuring the foliage of young orange trees in the Trans- 
vaal; J \ noxiufi , found feeding on young wheat in the Orange Free State; and 
Eremnus hortieola , found feeding on dahlias and chrysanthemums in the Orange 
Free State, are described ns new. 

Ant guests from Fiji and the British Solomon Islands, W. M. Mann (Awn. 
Ent,. Bov. Amer 18 (1920), No. 1 , pp. 60-69 , film. 9). 

A new pristomerine from California (Hym., Jchneumonidae) , H. L. Vte- 
rick (Ent. News, 82 (1921), No. 6, pp. 172-1V,). 

Notes on Helen’s Reitrage zur Kenntnis der Ichneumoniden FJnlands : 
subfamilie Pimplinae, R. A. Cushman and S. A. Rohwek (Insecutor Imeitiue 
Afemtruus, 8 (1920), No. 7-9, pp. 161-168). 

[Dusting vegetables for insect control], H. J. Eustace (Mtehtgm, Bid. Rpt. 
1919, pp. 282-28 It ) The Niagara Contact Special Dusting Mixture, consisting of 
sulphur 49 per cent, nicotin 0.25 per cent, and inert ingredients 50,75 per cent, 
was applied to cucumbers and squashes for aphids, with an Ideal Power Duster. 
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The results lead to the conclusion that “ aphids can be controlled by the dusting 
method when conditions are such that the dust can he brought in contact with 
them. This can be done with such crops as cucumbers or muskmelons, but not 
with rank-growing vine crops, such as squash, excepting during their earlier 
periods of development.” 

A mixture of dry calcium arsenate 15 per cent and talc 85 per cent, applied 
to potatoes with an Ideal Power Duster, destroyed all the potato beetle larva? 
and appeared to act more quickly than where the arsenical was applied as a 
spray. 

Spray now to kill European red mite, W. E. Britton (Connecticut* State 
Sta. Bnl. Immcd. Inform. 18 (1921), pp. 8 ). — ' This relates to Paratcfranychus 
pIlosuH 0. and F., an account of which is given in the report previously noted 
(E. S. R„ 45 p, 149) . Laboratory tests with commercial insecticides for its 
control in the egg stage have shown that miscible oils like ftealeeide are more 
effective than lime sulphur, nieotm solution, or any of the other preparations 
tested. Tt is recommended that, as a means of control, Scalecide or some other 
miscible oil, L part in 15 parts of water, he applied so thoroughly that every twig 
and portion of the hark is covered. 

The genus Troinbiculn fieri, in America and the Orient, H. E. Ewtnq 

1 (Ann. But. Son Amer 18 (1920), No //, pp 881^390, flits 3), --The author recog- 
nizes two species of Tromhicula as occurring in the United States, namely, 
T. splendent Ew , described from Portage, Wls., in 1909, and T, einnabaris 
n. sp., hero described from East Falls Church, Va.. and North Beach, Md. 

A supplementary note to the biography of \V. 11. Patton, B H. Hansom 
(But. News, 82 (1921), No. 5 , p . 75.}). 

FOODS — HUMAN NUTRITION. 

Home observations of corn meal in storage, L. TT. Batlev and C. Thom 
(Oper. Miller, 28 (1920), No. 12, pp 808-871, ftps. If) -Experiments on the keep- 
ing qualities of corn in storage, begun by Winton et al. (E. S. R„ 33, p. 259), 
have been continued at tin* Bureau of Chemistry, U. S. Department of Agri- 
culture, to include studies of the keeping qualities of many grades of com- 
mercial corn meal under laboratory and commercial storage conditions. This 
paper reports a study of a commercially successful practice in which whole 
corn is milled with and without the removal of bran from tlie finished product. 

For the experiment four lots of corn were selected and milled, half of each 
lot being bolted and the other half left with nothing removed from the whole 
corn. The ]>ereentngos of moisture in the unbolted and bolted freshly milled 
products were, respectively, as follows: 10.02 and 10 22, 15.82 and 14.89. 
13.98 and 14.17, and 12 80 and 12.5. Immediately after milling the meal 
was placed in cotton bags, TOO lbs. to the bag, and the bags were piled five 
d(H»p on heavy paper on a cement floor in a well ventilated galvanized- iron 
building. The piles were arranged in two tiers, with plenty of room to walk 
around each tier, thus affording good circulation of air. Thermometers were 
placed in the centers of the hags at frequent intervals, and at no time did the 
temperature of the meal exceed 15° C. (59° F.). The samples were taken out 
each week during the period of storage from April until August, 1920, and were 
analyzed for moisture, acidity, and H-ion concentration. 

The results of these analyses show a gradual decrease in moisture in all 
the samples to on approximately uniform content. The acidity increased with 
more or less x*egularity until about the middle of July. There was no evidence 
of heating, caking, or molding in any of the samples, and all were in a mer- 
chantable condition at the end of the experiment. The taste of the meal, 
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especially in the bolted samples, was slightly sharper than that of fresh meal, 
but muffins baked from typical samples had no objectionable taste. 

Subsamples of the meal packed in sterilized pint fruit jars and stored in 
the laboratory for the same length of time showed a marked contrast on 
examination and analysis. Samples of the lowest initial moisture content 
showed no physical signs of deterioration or differences in acidity. With increase 
in Initial moisture content there was progressive increase in acidity and mold 
development. 

These results show that for this lot of corn there was a critical moisture 
percenta go at or below 13. Below this spoilage takes place very slowly, 
if at all, while above it the spoilage is rapid unless the meal is kept under 
conditions of temperature and ventilation which will prevent the growth of 
microorganisms. This is effected largely by the loss in water of thv meal 
on prolonged storage, which tends to bring it down below the critical moisture 
content. 

Bice as food (U. S. Dept. Agr Farmer s' Hul. 1195 , pp. 22, figs. 4). — Informa- 
tion regarding the food value of rice, rice milling, and rice cooking is brought 
together, and standardized recipes are given. A section on wild rice, known to 
the Indians since pre-Columbian times and now fairly common in some markets, 
is included. 

Milling and baking tests [with wheats grown on the North Dakota Col* 
lege demonstration farms], E. I. Oi.skn ( North Dakota Fta. Bui. 148 (1921)* 
pp. 33-35, figs. 7). — -Results are reported in tabular form on milling and baking 
tests with hard rod spring wheat (Marquis and Power Fife) and durum wheat 
(Kubanka, Arnautka, and Acme). Considerable variation was noted in the 
bread made from the same variety of wheat grown on the different farms. 

The decomposition of the proteins of different varieties of milk into the 
usual assimilable forms through pepsin-hydrochloric acid and pancreatin, 
and the effect of the addition of electrolytes and nonelectrolytes, A. Gabat- 
hitjlkr (Ferment forschung. 3 (1920), No. 2, pp. 81-192, figs. 50). — This article Is 
essentially a plea, based on original investigations and abundant references to 
the literature, for the use of raw instead of pasteurized or boiled milk on ac- 
count of its more ready digestibility, and for such n system of milk control as 
will enable the placing on the market of milk of such quality with respect to 
kind and quantity of bacteria that it can be safely used raw. 

The necessity of clear thinking In milk modification, L. W. Htt;l (Jour. 
Amer. Med. Assoc., 76 (1921), No, 10, pp. 633-637). — The author describes briefly 
the methods of modifying cow’s milk for infant feeding by whole milk dilution, 
top milk dilution, and gravity cream and skimmed milk mixtures. 

Use more cheese, L. Brewer (Cornell Reading Course for the Rome, No. 13$ 
(1920), pp. 31, figs. 2). — In addition to a discussion of the selection and use of 
cheese, this publication contains a large number of recipes. 

The preservation of meats, M. L. Matthews (Purdue Agr. Ext. Bui, 95 
(1920), pp, 12). — This publication includes a brief outline of methods commonly 
employed for the preservation of meat, special directions for curing pork and 
beef, miscellaneous recipes, and general directions for the smoking of meats 
and the preservation of smoked meats. 

The effect of blanching in the canning of some typical crops of vege- 
tables, E. Geldehaus (Missouri Sta. Bui. 179 (1921), p. 37 ). — A study of the 
rate of heating of quart cane of spinach under different conditions is briefly 
reported. It required 15 minutes longer to bring to the boiling point spinach 
blanched by the steam and cold-dip method than when simply wilted in the top 
of a double boiler and packed directly into the Jar, Increasing the amount of 
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material in the jar from 1,000 to 1,500 gm. did not influence the time required 
for the center of the jar to reach the temperature of 100° C. 

[Spoilage in canned corn], Z. Northrop [Wyant] (Michigan Sta. Hpt. 1919 , 
pp. 240, 241) • — From a can of corn which liad undergone a peculiar type of spoil- 
age characterized by the development of no unpleasant odor or taste but a 
change in the appearance of the corn to a slimy consistency, the author has 
isolated an organism consisting of short rods in pairs or short chains. 

“ This bacillus is an example of the type of organisms very frequently found 
in spoiling canned foods, !. e., an organism difficult to isolate on account of its 
peculiar cultural requirements. This organism grows well on no medium used 
except com agar and sterile corn and peas. This peculiarity of certain organ- 
isms is very frequently the explanation why certain spoiled canned goods are 
declared sterile or the organisms isolated do not show gas production in ordi- 
nary media.” 

Standardization of cooking temperatures, L. Stanley and N. ('oi ijer (Mis- 
souri St a. Hut 179 (1921), pp. 37, 38). — In a study of baking temperatures for 
cakes as affected by the amount of baking powder used, cakes made according 
to a standard recipe were baked at eight temperatures ranging from 175° to 
225° C. According to the authors, the baking temperatures had no effect on the 
specific volume or texture when a medium amount of baking powder was used. 
When eight teaspoonfuls of baking powder were used the volume of the cakes 
was greater than when one teaspoonful was used, but the increase was not 
regular. At all the baking temperatures the specific volume of cakes was 
slightly larger when one cake was baked at a time than when four cakes were 
baked, probably because “the temperature inside the cake was higher in a 
shorter length of time where one cake was baked than where four were baked.” 
No relation was noted between the amount of baking powder and the water loss 
in baking, and after standing 24 hours and 48 hours, or in total water loss; 
nor between water loss and baking temperature. 

The time required for baking was decreased as the temperature for baking 
was increased. The kind of sugar used had little effect on the specific volume 
of the cake, hut it did have a marked effect on the texture, the best results 
being obtained with powdered or fine grained sugar. 

The specific volume was greater when the egg white was beaten separately. 
Whether egg white was added last or before the baking powder, no difference 
In specific volume was noted. The greater the amount of batter, the greater 
the specific volume of the cakes. 

Dietitians in hotel, E. M. Statler (Hotel Mo., 29 (1921), No. 340, pp. 67, 
68). —An account is given of the successful employment of dietitians trained in 
home economies to deal with the problems of feeding hotel employees in 11 large 
hotel in New York City. The success of the work there led to the employment 
of dietitians for similar purposes in large hotels in other cities. 

Cost accounting for the country hotel, S. O. Chadwick (Hotel Mo., 29 
(1921), No. 336, pp. 28-36). — A system of cost accounting suited for a business of 
moderate size is described. 

Textbook of physiological chemistry. — II, Inorganic nutrients.— The 
significance of the physical state of ceil and tissue constituents for their 
functions,— -The ferments, their action and significance.-— Hitherto un- 
known nutrients with specific action.— Problems of total and energy me- 
tabolism,— Metabolism of special organs and cells, E. Abderhalden (Lehr- 
buck 4&r PhyHologiechen Chemie. — 2. Toil, Die Anorganischen Nahrungsstofjc . — 
Die Bedeutung des Physikaltechen Zustundes der Zell und Q&websbestandteile 
liir Hire Funktlonen. — Die Fcrmcnte , ihr Wesen, Hire Wirkung, mid Hire Bedeu* 
tung. — Bisher mbekannte Nahrungsttoffe mit Bpezifisehm Wirkungen. — Prob - 
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lemc do# Gesamtstoff mid Kraftwechsels . — Stoff und Kraft week scl Einzelner 
Organe und Zellen. Berlin and Vienna : Urban & Hchicarzcnberg , 11)21, vol. 2, 4, 
ed„ rev., pp. VJU+723, figs. 38). — This is a revision of the third edition of part 2 
of this textbook on physiological chemistry (E. S. R. f 34, p. 563). The corre- 
sponding revision of part 1 has been previously noted (E. S. It., 44, p. 556). 

An aspect of protein metabolism, I). N. Paton (Brit. Assoc. Adv. Sci. Rpt.> 
87 (1919), pp. 294-307). — This presidential lecture, delivered before the Physi- 
ology Section of the British Association for the Advancement of Science, deals 
principally with the question of the significance of creatin in protein metabo- 
lism. Evidence is presented from the literature and from hitherto unpublished 
results from the author’s laboratory that the significant part of the creatin 
molecule is the guanidin nucleus, and that by the formation of creatin free 
guanidin resulting from the decomposition of the protein is detoxicated and 
rendered available for synthesis into muscle substance. A list of 32 literature 
references is appended. 

Comparative metabolism of proteins of unlike composition, W. G. Rare 
(Jour Biol. Chem 43 (1921), No. 2, pp. 289-295 ) .— To determine whether the 
proportions of the end products of nitrogenous metabolism m the urine are 
altered by the type of distribution of nitrogen in the protein intake, metabolism 
experiments were conducted on dogs using diets varying only in the character 
of the protein. Casein was selected as an example of a protein with a low 
content and gluten with a high content of amid nitrogen. These were fed on a 
high and low protein intake, the remaining calorific requirement being sup- 
plied by equal weights of lard and sucrose, with a supplement of 2 gm. of 
NaCl and 5 gm. of bone ash. Additional experiments were also conducted 
using dried commercial brewery yeast as the sole source of nitrogen. Urinary 
analyses were made in the casern and gluten experiments and analyses ot both 
urine and feces in the yeast experiments. 

The urinary ammonia output was found not to be Influenced to any appre- 
ciable extent by the character or quantify of the two proteins. The average 
excretion on the casein diets was 6.5 per cent and on the gluten diets 5.6 
per cent of t he total nitrogen. The slight increase on the casein diet is thought 
to be due to the greater potential acidity of the casein. The creatin found was 
apparently independent of the nature of the protein and the creatinin evidently 
of endogenous origin. 

The ammonia output in the yeast experiments compared favorably with that 
of the casein and gluten, giving further evidence that it is not influenced by 
the character of the protein. The utilization of the yeast nitrogen was about 
80 per cent. 

Creatin and muscle tonus in mail, F. S. Hammett (Jour. Amer. Hied. Assoc., 
76 ( 1921), No. 8, pp 502, 503). — The author reports a series of analyses of blood 
from two individuals, first during catatonic stupor and later as the subjects 
emerged from this condition. In both subjects an absolute and relative in- 
crease in creatin occurred with the reestablishment of muscular tone, the 
increased creatm continuing for some time after the beginning of perceptible 
muscular movements. These results are thought to support the theory that 
creatin is an endpoint of the catabolism of that phase of muscle-protein catabo- 
lism associated with the condition of muscle tonus. 

Gastric analysis. — I, II, M. E. IlEiiFues and P. B. Hawk (Jour. Amer. Med . 
Assoc., 76 (1921), Nos. 6, pp. 871-87$; 9 , pp. 564-866) .—Two papers are noted. 

I. Fundamental principles. — The principal functions of gastric analysis are 
summarized as the determination of evacuation time or motor activity, the 
determination of secretory activity and work, and the detection of the presence 
of pathological products. Factors considered essential to a satisfactory under- 
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standing and interpretation of gastric analysis are an absolute conception of 
normal gastric Work, including variations in evacuation and secretion, and of 
the normal sequence of digestive and interdigestive phases, and a proper 
standardization of test meals. 

II* The interdigestive phone or the principles governing the phenomena of the 
resting stomach,' — The authors discuss the characteristics of the normal inter- 
digestive or rest period of gastric* analysis on the basis of their previous findings 
on men (E. S. R., 34, p. 663) and those of Fowler and Zentmire on women 
(E. S. R., 36, p. 562), together with subsequent observations in the series of 
studies on gastric response to foods (E. S. It., 44, p. 665). 

“ The interdigestive period reveals three 4 phenomena : The first motor, in 
which peristole and tonal and hunger contractions supplant peristalsis; the 
second, a lessening in secretory velocity and a reduction of the titratable 
acidity to less than half of 1 hat seen in the digestive phase; and the third, 
an alteration in the status of the stomach and duodenum during this period, 
which accounts for some of its characteristics. 

In health a satisfactory balance is maintained between the digestive and 
interdigestive periods. In disease, on the other hand, this balance is ruptured 
and altered and the interdigestive period may he completely obliterated —a con- 
dition comparable to incompetence in other organs of the body.” 

Borne phases of the pathology of nutrition in infancy, W. McK. Marriott 
(Amer. Jour. Diseases Childtcn , 20 (1020), A 7 o. 6\ pp. Jf61~lf85). — In this paper, 
presented before tin 4 Harvey Society of New York on March 27, 11)20, the author 
discusses two types oi nutritional disturbances in children, one an acute toxic- 
like condition usually following severe diarrhea, and the other a chronic state 
of falling nutrition, known as marasmus. It is shown that the clinical picture 
in the first condition Is due to lack of water and in the other to lack of nour- 
ishment. Nutritional methods for the restoration of normal processes in both 
conditions are discussed. 

A study of the urine sugar in infants, R. M Creenthal {Amer. Jour. Dis- 
eases Children, 20 (1920), An 6\ pp. 050-561) -A series of 170 urinary sugar de- 
terminations upon 37 infants, normal in the sense of being free from infections 
or gastroenteric disturbances, is reported. The determinations were made upon 
8-hour collections of urine, using the method of Benedict and Osterherg (E. S. K., 
39, p, 312) with slight modifications. Both total and non fermentable sugars 
were determined, and the fermentable sugars were calculated by difference. 
Qualitative tests by Benedict’s reagent were made on each sample. 

The urine in all cases was found to contain a determinable amount of reducing 
sugar, which was not dependent upon the volume of urine, but was directly 
proportional to the amount of sugar ingested, the increase being distinctly in 
the fermentable portion. On a constant sugar intake the excretion of both 
fermentable and nonfermentable sugars was fairly constant. The extreme vari- 
ations in total sugar excretion calculated to a 24-hour basis were 300 and 815 
mg., the nonfermentable varying from 45 to 253 mg. Considering only the 
amount of urinary sugar in infants receiving from 6 to 7.5 nag. of sugar, the 
values for total sugar ranged from 100 to 400 mg. and for the nonfermentable 
portions from 45 to 150 mg. 

It is pointed out that the results obtained in this study in general confirm 
those of Benedict et al. on the urinary sugar of adults (E. 8. R., 39, p. 874), 
but are in contradiction to the conclusions of Porter and Dunn (E. S. R., 34, 
p. 208) that there is no direct relationship between the amount of sugar 
ingested by infants and the presence of sugar in the urine. This discrepancy is 
thought to be due to the fact that the above authors used qualitative tests 
only. 
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The so-called vitamins, B. Neppi ( Qior . Chim. Indus, ed Appl , 2 (1920), No. 
10, pp . 578-580). — This is a brief and comprehensive discu&sion of some of the 
important work on vitamins. 

Economy in feeding the family: Why we must have vegetables, E. PL Jen- 
kins {Connecticut State Sta. Bui Inform.. It (1920), pp. 3). — In this discussion 
of the importance of vegetables in the diet, special attention is paid to 
vitamins. 

The effect of yeast on the utilization of food by white mice, R. It. Ren- 
SHaw (Amer. Nat., 55 (1921), No. 636, pp. 73-78).— In order to eliminate the 
question of variability of individual animals from the point of view of effi- 
ciency as energy transformers in vitamin studies, the author suggests feeding 
a number of animals a basal diet plus such an amount of vitamin-containing 
material as to keep the animal in weight equilibrium over a period of time. 
When this weight equilibruium has been maintained for a number of days and 
the food consumption noted, the same daily ration should be fed with the 
exception of a larger vitamin content and tin 1 weight noted at the end of 
the same period of time. 

Data from a preliminary experiment conducted on mice according to this 
scheme are reported. These show that mice which have been brought to 
approximate weight equilibrium on a diet of casein, starch, lard, butter, salts, 
and 1 per cent of yeast gain appreciably in weight when kept for approxi- 
mately the same time on the same ration with 3 or 5 per cent of yeast, the 
starch and casein being changed to maintain the same calorific value. 

A critique of experiments with diets free from fat-soluble vitamin, T. B. 
Osborne and L. 15. Mendel (Jour. Biol. Chew., 1,5 (1921), No. 2, pp. 277-288 , figs, 
5). — Attention is called to the conflicting results obtained by various investiga- 
tors as to the effect on young rats of diets supposedly free from vitamin A. 
In some cases growth continues at a nearly normal rate for periods from (50 
to 80 days, while in others no growth is obtained under apparently identical 
conditions. The conflicting results obtained in the use of lard as the only 
source of vitamin A are also quoted as illustrative of the general discrepancy 
of results and as suggestive of tlie possibility that these discrepancies may 
be due to failure to completely remove vitamin A from the basal ration. 

New data are reported on experiments in which the protein (casein or 
edestin), the corn starch, and the previously dried brewery yeast used in the 
basal ration were boiled three successive times with absolute alcohol under a 
reflux condenser and then filtered off by suction. The diets consisted of 
extracted protein 18, starch 48, salt mixture 4, and lard 30 per cent, with 0.4 
gm, of extracted yeast administered daily apart from this ration. 

The growth curves of young rats on this ration as compared with those of 
animals on the same ration of unextracted materials showed that this treat- 
ment caused a reduction of the period of undiminished growth, although in 
all eases there was limited growth for some time. This is thought to indicate 
that the extraction may have removed from the food a small amount of 
vitamin A or other substances which may be of importance for the well-being 
of the animal. 

The authors are of the opinion that, unless the ability of the animals to 
grow in the supposed absence of vitamin A is due to exceptional vitality of 
the individuals or to reserve stores of the vitamin in the body, “ it seems 
necessary to conclude, in the light of our experience, that removal of fat- 
soluble vitamin from even purified proteins and carbohydrates is accom- 
plished with far greater difficulty than has been hitherto suspected.” 

The effect of certain dietary deficiencies on the suprarenal glands, C. H. 
Kellewav (Proa. Roy . Soc. [London], Ser. B , 92 (1921), No, B 642, pp. 6-27, pi. 
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1, fig- i).~~The studies reported in this paper consist essentially in an investiga- 
tion of various points brought out in the observations of McCarrison on the 
enlargement of the adrenal glands with increase in their content of adrenalin 
in pigeons suffering from polyneuritis on a polished rice diet (E. S. It., 44, 
p. 2(32). 

Preliminary observations on normal pigeons which had been kept caged for 
varying periods showed a progresshe increase in the weight of adrenalin per 
kilogram of body weight with prolonged captivity. While it has not been proved 
how far this was due to lack of exercise and how far to seasonal variation, 
the data are thought to indicate the necessity of using as controls, in any study 
of the effect of diet on the adrenals, birds kept on normal diet for the same 
period under identical conditions. 

The experimental data reported include observations on pigeons fed with 
polished rice alone and with the addition of Marini to, olive oil, cod liver oil, 
and casein extracted with ether and absolute alcohol, the weight of adrenals 
and content of adrenalin being compared in each case with that of normal birds 
kept under the same conditions. These data confirm McCarrison's observa- 
tions on the occurrence of enlargement of the adrenals with increased store of 
adrenalin in pigeons fed on polished rice, and show the same to he true of those 
fed on polished rice plus either protein or fat. The changes were prevented by 
the addition of an adequate ration of yeast extract. The addition of yeast ex- 
tract to a basic diet of polished rice with extra fat or protein did not prevent 
an increase in the store of adrenalin but did prevent ill*' enlargement of the 
glands. 

Tn an effort to explain the enlargement of the adrenals, the theory that it was 
the result of inanition and due to the storage in the adrenal cortex of lipoids 
which lmd been set free h,\ the breaking down of body tissues was tested by 
determinations of the cholesterol content of the adrenals and blood of poly- 
neuritic pigeons and of pigeons and rabbits fed on a normal diet with the addi- 
tion of cholesterol. Tn pigeons with extreme s.unptoms of polyneuritis an in- 
crease in the percentage of cholesterol in the blood was noted, but no evidence 
of storage in the adrenals. The production of hypercholesteremia in normal 
rabbits and pigeons resulted in a small increase in the content of adrenalin in 
the adrenals. 

" The increased content of adrenalin in the adrenals of birds on deficient 
diets is attributed to diminished output of adrenalin as a result of lowered 
body metabolism. The edema which occurs in some cases of experimental poly- 
neuritis is not due to increased output of adrenalin. Daily administration of 
adrenalin to birds fed on normal or polished rice does not cause edema, nor 
does it accelerate or retard the onset of polyneuritis in pigeons on a polished 
rice diet” 

Beport on an outbreak of pellagra amongst Armenian refugees, 1916- 
17 [Food in relation to pellagra], It. 0. White {Egypt. Dept . Pnh. Health , 
Ttpts. and Notes Pub. Health Labs , No. 2 {1910), pp. 46, pis . 11, fig. 1 ). — The his- 
tory of the refugees and of the outbreak is given, as well ns information on 
the nature of food and employment, and also details regarding the clinical, ex- 
perimental, and bacteriological examinations which were made. 

The weight of evidence, according to the author, points directly to a faulty 
diet as a causal factor in the outbreak. Pellagra was eradicated from the camp 
by correcting the faulty dietary, all other conditions remaining the same. The 
consumption of maize may have been a factor in the causation of the outbreak, 
but only as far as it may have been responsible for some deficiency in the diet. 
** It certainly bad no direct causal relation to the disease.” 
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Scurvy: Past and present, A. F* Hess (Philadelphia and London: J. S . Up- 
pineott Co 1920, pp. VI I +279, pis. 11, figs. 12; rev . in Brit Med. Jour tfo. 315$ 
(1921), p . 85). — In this volume, said to be the first treatise on scurvy which 
has been published in English since the work of land in 1772, the author 
has brought together the recent advances in the knowledge of this nutritional 
disease, both from the experimental and clinical standpoint A brief history of 
the disease, including its occurrence in the various armies and in the civilian 
populations during the recent war, is followed by chapters on pathogenesis and 
etiology, the antiscorbutic vitamin, gross and microscopic pathology, experi- 
mental scurvy, antiscorbutic foods, symptomatology and diagnosis, prognosis, 
treatment, metabolism, and the relation of scurvy to other diseases. 

The book is illustrated by various charts, micrographs, and radiographs, and 
an extensive bibliography is appended. 

ANIMAL PRODUCTION. 

Nitrogen and other losses during the ensiling of corn, R. H. Shaw, P. A. 
Wright, and E. F. Deysiter (U. S. Dept. Apr. Bui. 953 (1921), pp. 16).— The 
authors report darn on the composition and nitrogen distribution during two 
seasons of samples of corn silage taken from bags buried at different levels in 
a cylindrical concrete silo at tbe Dairy Division farm at Beltsvllle, Md. 

There was in general a perceptible loss of nitrogen from the hags, due mainly 
to the escape of albuminoid nitrogen in the juice. There was also a considerable 
decrease in the crude fiber and in the furfural-yielding bodies, while the reduc- 
ing and nonreducing sugars almost entirely disappeared. It is estimated that 
the loss of nitrogen in the 2,570 lbs. of juice collected during the first year rep- 
resented the protein in about 1,500 lbs. of average silage, while in the second 
year, when the amount of juice (0,494.5 lbs.) was much greater, due to the rela- 
tive immaturity of the corn, the loss was equivalent to the protein in 7,500 lbs. 
of silage. 

There is a bibliography of 19 titles. 

Analysis of Russian thistle hay (North Dakota St a. But. 1/fit (1921), p . 5). — 
Russian thistle hay was found to have the following percentage composition: 
Moisture 0.5, crude protein 12.5, ether extract ‘3.3, crude fiber 22.3, nitrogen-free 
extract 30.9, and ash 15.5 A mineral analysis is also given. The cathartic 
properties of the hay are attributed to potassium eWorld. 

Commercial feeding stuffs, K. G. Pkouja kt al. (Indiana Sta. But. 252 
(1921), pp. 15). — This bulletin consists of suggestions for users of commercial 
feeding stuffs, tabulated average analyses, notes on the consumption of various 
classes of feeds in Indiana, and statements of some of the provisions of the 
State Feeding Stuffs Control Law. 

A study of the distribution of iodin between cells and colloid lit the thy- 
roid gland.— I, Methods and results of study of beef, sheep, and pig thy- 
roid glands, A. L. Tattm (Jour. Biol. Chcm., J t 2 (1920), No. 1, pp. Jf7SS).— Col- 
loid-free thyroid tissue was secured by washing frozen sections of the fresh 
gland in Ringer’s solution, sections being cut sufficiently thin to open all acini. 
The cell mass contained appreciable amounts of iodin but the percentage varied 
considerably, although the ratio of this percentage to the percentage in the 
whole gland is considered fairly constant. Two pig, 9 sheep, and 18 ox thyroids 
were used in the investigation. 

Effect of feeding the pineal body upon the development of the albino rat, 

W. R, Sisson and 5. M. T. Finney (Jour. Expf. Med., 21 (1920), No. 3, pp. 
335-346 pi. 1 figs. 5). — Experiments are reported which show that the feeding of 
desiccated pineal body of young calves was without effect upon the development 
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of young albino rats, being without influence on the body dimensions and 
weights of the thymus and testes. 

Initiative in evolution, W. A. Kidd ( London : H. F. & Q. Witherby, 1920 , pp. 
X+262, figs. 80). — The author assembles as evidence in favor of his well- 
known theory of use-inheritance a variety of information as to the distribution 
and direction of the hair on the bodies of domestic animals and man, and 
reports observations on the influence of harness on the hair of horses. 

Fat cattle prices and pure-bred values, E. N. Wentworth {Breeder's Gaz., 
79 (1921), No. 21, p. 91/7, fig. 1). — The author has studied the sales records of 
pure-bred Shorthorn, Hereford, and Aberdeen-Angus cattle during the years 
1900 to 1920. Tim prices received averaged about three times the current values 
of native steers of comparable quality sold on the Chicago market From 1900 
to 1903 and from 1910 to 1920 the pure*brcd cattle were relatively more valuable, 
but during the intermediate period they were less valuable. 

lave stock investigations for the year 1920-21, C. W. McOamphell {Kan- 
sas Rta., Fort JIags Rubsta. [Pamphlet], 1921 , pp. 3-8). — Tins publication was 
designed for distribution during the cattlemen's “round-up’' at the Fort Hays 
Substation in April, 1021, and reports experiments with cattle and sheep de- 
signed particularly to show the value of wheat straw in the winter ration. 

In a 120-day experiment with 0 lots of 10 mature cows just off the range with 
suckling calves at side, the lot fed wheat straw exclusively (25.5 lbs. per head 
daily) lost on an average of 0.02 lb. per cow per day. while the lot fed sorghum 
silage exclusively (42 5 lbs. per head daily) lost 0.23 lb. The replacement of 
12.5 lbs. of silage by 2 lbs. of cottonseed cake produced a gain oi 0.013 lb. 
The addition of 2 lbs. of cottonseed cake to the straw ration caused a daily 
gain of 0.5 1b. The combination of 20 lbs. of straw and 30 lbs. of silage pro- 
duced a daily gain of 0.37 lb., while 15 lbs. of straw. 30 lbs. of silage, and 2 lbs. 
of cottonseed cake produced a gain of 1.08 lbs. 

In a 120-day experiment with 2 lots of 20 375-lb. steers each, it was found that 
a ration of 11.73 lbs. of wheat straw and 1 lb. of cottonseed cake produced a 
daily gain of 058 lb , while a ration of 21.25 lbs. of sorghum silage and 1 lb. of 
cottonseed cake produced a daily gain of 0 5 lb. The gains of these lots during 
the summer and the following winter will be reported later. 

In a 100-day test with 59 70-lb lambs divided into 2 lots, it was found that a 
ration of 2 lbs. of sorghum silage, 0.06 lb. of wheat straw, and 0.125 lb. of 
cottonseed meal resulted in a loss in weight averaging 0.052 lb. per head dally. 
When 0.25 lb. of ground kalir was added to essentially the same ration there 
was a slight gain, averaging 0.035 lb. Neither ration is considered satisfactory. 

In a 100-day test with 175 mature ewes divided into 2 groups, it was found 
that a ration composed of wheat straw and cottonseed meal, the latter replaced 
by ground kafir and bran during the last 40 days, resulted in a loss in weight, 
but the addition of cane silage to such a ration produced a slight gain. These 
sheep showed decided lack of thriftiness which disappeared when cottonseed 
meal was dropped from the ration and replaced by kafir and bran. A similar 
improvement was noted, however, in a subgroup of the silage-fed lot in which 
kafir and bran were fed in conjunction with cottonseed meal. 

Use of feed experiments, O. It. Moulton, W. S. Ritchie, and L. D. Haigh 
{Missouri Rta. Bui. 119 {1921), pp. 11-13 , figs. 4). — Charts are presented show- 
ing the growth in weight, height, girth, and length that may be expected of 
beef animals from birth to four years of age when fed full, medium, and poor 
rations, respectively. 

[Cattle feeding experiments at the North Dakota Station] ( North Dakota 
Rta. Bui. 11$ (1921), pp. 20, 21, 28-31/). — A continuation of the grazing and nu- 
trition experiments noted from Bulletin 136 (E. S. R., 43, p. 374) is reported. 
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In the fourth year (1919) of the pasture test of native range grasses, steers 
given 3 acres per head exhausted the pasture in 90 days, while steers given 5, 
7, or 10 acres per head were carried throughout the season of 140 daya The 
average of the 4 years shows that the maximum gains per steer were secured 
with 7 acres to a steer and the maximum gains per acre with 3 to the steer. 

In two repetitions of the comparison between high and low protein rations 
of equal energy, one made with 700-lb. yearling steers and the other with 
calves, no marked or consistent differences in gains or economy of gain were 
observed betwen the groups fed the two rations. 

The cut-over pine lands of the South for beef-cattle production, F. W. 
Parley and S. W. Greene (IJ. S. Dept . Agr. Bui. 827 {1921), pp. 51, figs. 18). — 
This is a survey of the cattle industry in the Coastal Plain region of the south- 
eastern part of the United States, and the possibilities of the cut-over lands 
for beef production. Discussions of climate, soils, land ownership, pastures, 
feeding of cattle, buildings and shelter, diseases, water supply, and markets are 
included. 

The improvement of the native postures is considered the most important 
problem facing the beef producer in this region, and it is recommended that the 
main emphasis be placed upon the spread and protection of carpet grass and 
lespedezu. For winter feeding corn stover, legume hays, cottonseed hulls, and 
corn silage are the principal roughages recommended, while for concentrates 
the main reliance is placed upon velvet beans. 

A brief report is made of a feeding experiment conducted in collaboration 
with the Mississippi Experiment Station showing that essentially the same 
gains and economy of gain were secured whether the velvet beans and pods were 
crushed or not. The steers, however, seemed to relish the whole beans better 
than the crushed beans. 

Heavy and light grain rations when fed in connection with corn silage 
and clover hay for fattening steers, E. A, Trowbridge ( Missouri St a. Sul. 179 
{1921), pp. 15 , 16, fig . /). — Results of a 120-day feeding experiment with 5 lots 
of 8 900-lb. steers are tubulated. The standard ration consisted of corn, linseed 
cake, alfalfa hay, and corn silage and resulted in a daily gain of 2.85 lbs. per 
head When this was modified by feeding the corn during the last 00 days only, 
the daily gain was 2 39 lbs. The gam was 2.14 lbs. when no concentrates were 
fed during the first 00 days, 2.12 lbs. when corn was entirely omitted but with 
cake fed throughout, and 1.99 lbs. when the corn was omitted and the cake fed 
during the last 00 days only. 

Barley v. corn for fattening steers (Wisconsin Sta. Bui 823 (1920), pp. 12, 
18). — In an experiment by J. G. Fuller, F. B. Morrison, and ,T. M. Fargo a lot of 
10 steers fed crushed barley, cottonseed meal, corn silage, and mixed hay for 
120 days gained 2.45 lbs. per head daily, while a similar lot fed shelled com in 
place of barley and an increased proportion of cottonseed meal gained 2.03 lbs. 
The barley lot shrank more in shipment but sold for 15 cts. more per 100 lbs. 
“ Considering all the factors, crushed barley in this trial was worth fully as 
much ficr ton as shelled corn for beef production.” 

Nutrition of heifers— raising calves on milk substitutes, A. C. Ragsdale 
and C. W. Turner ( Missouri tita. Bui 179 (1921), p. 22). — Two lots of calves 
were taken off skim milk at the age of 60 days. The lot fed soy bean hay and a 
mixture of corn chop, bran, and linseed meal (4:1:1) made 71 per cent of 
the normal gains in weight and 70 per cent of the normal gain in height. The 
lot fed alfalfa hay and a similar grain mixture in which soy bean replaced 
linseed meal made less than 40 per cent of the normal gains In weight and 45 
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per cent of the normal gains in height. The differences are attributed largely 
to the fact that the second lot would not eat large quantities of the hay. 

Sunflower silage for sheep, H. Hackedorn {Washington S ta. Bui. 158 
(1920), pp. 11, 12). — Prom a study of the composition of sunflower silage and its 
digestibility by sheep, it was found that 100 lbs. of the silage contained 1.72 
lbs. crude protein, 1.76 ibs. ether extract, 6.42 lbs. crude fiber, and 9.96 lbs. 
nitrogen-free extract, ofl which 1, 1.45, 2.5. and 5.67 lbs., respectively, were 
digested. 

Two lots of 5 lambs each were fed barley, cull beans, pea straw, and corn or 
sunflower silage. The lot fed corn silage required 4.4 lbs. of grain, 1.9 lbs. of 
pea straw, and 5.3 lbs. of silage per pound of gain, while the lot fed sunflower 
silage required 6.7 lbs. of grain, 31 lbs. of straw, and 8.1 lbs. of silage. The 
length of the feeding period is not stated. 

Utilization experiments with poppy seed cake and walnut cake, F. 
Honcamp, H. ZiMMEKMANiN, and E. Blanck (L<mdw. Vers. 8 'ta.. 98 (1919), 
No. 1-2, pp. 77~,90, pis. 2). — Digestion trials are reported in which oil cake from 
two varieties of poppy seed and decorticated and undecorticated walnut cake 
were fed to two sheep during 10-day periods in conjunction with meadow hay. 
The composition of the cakes and the average of the digestion coefficients for 
the two sheep follow ; 

Composition and digestibility of poppy seed cake and i ealnut cake. 




Composition (dry basis). 



Digestibility (sheep) 


Kind of oil cake fed 

(’rude 

protein 

Ether 

extract 

Crude 

fiber 

N-free 

extract 

Ash. 

Organic 

matter 

Crude 

protein 

Fthi-r 

extract 

Crude 

fiber 

N-fro© 

extract. 

Popp'y seed i 

Per rt 

Per ct 

Per ct 

Per ct 

Per ct 

Per cl 

Per ct 

Per ct 

Per ct 

Per ct. 

Rrown . . 

; 35. 14 | 

5. 80 

15 43 

27 52 

16.11 

68 6 

81 6 

99 5 

40.9 

60.3 

White... 

41.40 1 

8. 10 

10. 18 

*27 09 

10.23 

H5.8 

90.9 

89. 1 

91.0 

72 0 

Walnut* 

Undecorticated.. 

23 22 1 

8.90 ! 

30 ‘>0 

31,95 

4.97 

.53.5 

83 8 

97.5 

14.5 1 

58.9 

Decorticated . 

45 81 | 

! 

9 55 | 

i ft 76 

32.12 

5 76 

88 8 

91.2 

97.9 

36.9 1 

t 

94.7 


The brown poppy seed cake was made from a crop raised in Asia Minor and 
the white cake came from Past India poppies. 

[Lamb feeding experiments at the Wisconsin Station] (Wisconsin fita. 
But 823 (1920 ) , pp. 13 , 15). — In three trials b> F. B. Morrison and F. Klein- 
heinz lambs fed In a well ventilated barn averaged a daily gain of 0 395 lb. per 
head, while Iambs in an open shed partially boarded up averaged 0.386 It) The 
latter lambs required 2.3 per cent more concentrates, 10.8 per cent more hay, and 
1.9 per cent more silage per unit gain. 

In other experiments it was found that cottonseed meal is fully equal in value 
to linseed meal for fattening lambs. Gluten feed, when fed in large enough 
amounts to balance the ration, produced as rapid gains as linseed meal but not 
as high a finish. 

Beet by-products for fattening lambs, E. J. Maynard (Colorado Sta, Bui. 
266 (1921), pp. 12, figs . 4 ). — This is u report of a 93-day feeding trial, begun 
November 28, 1920, and involving 8 lots of 32 lambs each. The following table 
summarizes the methods of feeding and the main results. 

64469° — 21 6 
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Use of beet molasses and molasses beet palp in a 98-day lamb feeding test . 


Lot 

Beet product fed. 

Grain 

fed. 

Initial 

Dally ration. 

. . . _ 

Daily 

gain 

per 

lamb. 

Feed per pound of gain. 

Dressed 

weight. 

weight 

per 

lamb. 

Beet 

prod- 

uct. 

Grain. 

Alfalfa 

hay. 

Beet 

prod- 

uct. 

Grain. 

Alfafa 

hay. 




Lbs 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs 

Lbs 

Lbs. 

Per ct 

1 

None 

Com .... 

70 7 


1. 03 

2 50 

0. 334 


3 09 

7.49 

50 fi 

2 

Molasses 

.. -do... 

71 0 

6 30 

.70 

2 53 

.347 

0 80 

2.20 

7 26 

50 4 

3 

do 

Barley . . 

71 1 

.30 

. 76 

2 54 

.314 

. 95 

2 43 

8 08 

49.7 

4 


Oats 

71.1 

.30 

.76 

2 61 

.323 

.92 

2. 36 

8 09 i 

49 0 

5 

1 Pried pulp 

None... . 

71.2 

1.03 


2 45 

.314 

3 28 


7.81 

49.0 

6 


Corn — 

70.8 

. 52 

.52 

2 50 

.351 

1.48 

1 47 

7 12 

51.3 

7 

do . 

...do 

70 9 

.34 

.69 

2 67 

. 338 

1.02 

2.04 

7.91 

50.5 

8 

j W'ot pulp 

i 

...do 

} 71.3 

5 56 

.52 

2. 17 

. 367 

15, 14 

1.41 

5 92 

51. 8 


It is stated that boot molasses formed 25 per cent of the dry matter in the 
molasses beet pulp. The wet pulp had an average moisture content of 88 per 
cent, the dry pulp 11.4 per cent. Proximate analyses, made by E. L. Keott, of 
the feeds offered are tabulated. 

Lot 1 showed the least shrinkage and lot 5 the greatest. The feeding of the 
dried beet pulp did not increase the labor cost over the straight grain ration. 
Molasses feeding increased the labor cost slightly, while the use of wet pulp 
more than doubled it. 

Variation in farrow, with special reference to the birth weight of pigs, 

W. J. Cabmichakl and J. B. Rice (Illinois Si a. Huh 226, abs. (1920), p . 4 ), — The 
complete bulletin has been noted (R 8. R., 43, p 571). 

Growing hogs in Georgia, It. M. Giudeey and P. Taboh ((7a. Col. Ayr. Bnl. 
228 (1920) , pp. 8G, figs. R>).— This general discussion includes information con- 
cerning bog pastures in the southern part of the United States. 

Study of comparative value of protein supplements in swine rations, H. 
ITackedobn (Washington St a. Bid. 158 (1920), pp. 12 , 18), — In an experiment 
with 45-11). pigs, 4 lots were fed barley and shorts (3:1) and a protein supple- 
ment until they reached a market weight of 225 or 250 lbs. The nutritive ratios 
were widened ns the experiment progressed but were kept uniform from ration 
to ration. The supplements fed and the amounts of feed required per pound 
of gain w r ere as follows : Linseed meal, 3.34 lbs. ; fish meal, 3.39 lbs. ; tankage, 
4.03 lbs.; and coconut meal, 4.4 lbs. The coconut meal ration was found to be 
too bulky with the high proportion of coconut meal used. 

In a grazing experiment in which hogs on pasture were compared with others 
in the dry lot. it w as found that an acre of alfalfa pasture in 44 days saved 877 
lbs. of grain and an acre of pen forage in 00 days saved 080 lbs of grain. In a 
hogging-off experiment 15 9*1 -lb. pigs, on an acre of corn yielding 30.7 bu. per 
acre, produced 487.5 lbs. of pork in 30 days. 

[Hog feeding tests at the Kdgeley Substation], O. A. Thompson (North 
Dakota Sla . Bnl. 145 (1921), pp. 2//-2(>). — Data collected during three years are 
tabulated, showing the gains of a group of hogs which were turned on to 
Canada field peas in August and then allowed to hog-off a field of white flint 
corn. A brief test in feeding pigs with ground barley in a self-feeder is also 
noted. 

[Hog feeding experiments at the Wisconsin Station] (Wisconsin Sta. Bui 
828 (1920), pp. 8-12, figs. 2 ). — Continuation of experiments with whey as a sup- 
plement to grain in bog feeding (E. S. K., 44, p. 268) is reported. Younger pigs 
were employed in the new experiments, which were conducted by F. B. Morri- 
son, G. Bohstedt, and J. M. Fargo, and it was found that whey did not provide 
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enough protein for maximum growth when fed alone with barley or corn, but 
that a small amount of tankage or linseed meal corrected this deficiency. Ex- 
periments also showed that middlings and linseed meal are satisfactory protein 
supplements to corn or barley only when the hogs have access to pasture. In 
the dry lot the addition of skim milk or tankage to such a ration greatly in- 
creased the rapidity and economy of gain. A mixture of linseed meal and tank- 
age was found more satisfactory than tankage alone as a supplement to corn, 
both on pasture and in the dry lot. 

Experiments were made by Morrison and Rohstedt to test the practical Im- 
portance of Steenboek’s discovery (E. S. R., 42, p. 461) that vitamin A tends 
to be associated with yellow pigment. Pigs fed yellow corn and tankage gained 
1.59 lbs. per bead daily, while pigs fed white corn and tankage gained only 
1.18 lbs. and required 36 per cent more feed per unit gain. Orange-colored 
carrots added to a ration of white corn, linseed meal, and ground rock phos- 
phate increased the gain, but sugar beets, which are known to be low in vita- 
min A, did not improve such a ration. There were no differences between yel- 
low and white corn when there were other sources of vitamin A such as rape 
pasture or legume hay. Because of deficiencies not connected with vitamin 
content a ration of yellow corn and linseed meal was not satisfactory in the 
dry lot even when the lime content was increased by the addition of rock 
phosphate. 

Some notes on perennial and annual pasture crops are included. Biennial 
sweet clover in a 2-year test proved inferior to alfalfa and to rod clover. 

Forages for swine, W. L Robison (Ohio 8ta. Mo. Bui ., 6 (1921), 'No. 3-4, pp. 
46-30, fig. I).— This article consists mainly of excerpts from the section of Ohio 
Station Bulletin 348 (E. S. R., 44, p. 471) dealing with the comparison of forage 
crops. In particular experiments 34, 15, and 37 of the bulletin are reviewed. 

Hogging down corn and soy beans, L. A, Weaver (Missouri 8ta Bui 179 
(1921), pp. 16, 17).— In a study of hogging down a field of corn in which soy 
beaus had been sown u( the final cultivation, it was found that the soy beans 
did not entirely take the place of a protein supplement (tankage). 

Feeding trials with dobittered lupines for fattening hogs, MDller (Mitt, 
Vcr. Dent. Bclnccin such ter, 26 (1921), No. /,, pp. 7,5-77).— A lot of S hogs fed a 
ration of dobittered lupines, potatoes, and mangels <8:30: 16) made an average 
daily gain of 0.62 kg. per head during the 8 weeks of the test. Two other lots 
fed rations containing, respectively, 50 and 100 per cent more lupines made less 
gain but consumed less feed. The gains tended to lie proportional to the total 
feed consumption and not to the lupine content of the ration. 

[Field peas for hogs at the Idaho Station] (Idaho 6ta. Bui 122 (1921), pp. 
26, 27). — In a hogging off test during the summer of 1020, G fall pigs weighing 
1,001 lbs. were turned on an acre of field peas having an estimated yield of 22 
bu. per acre. They received a 1 per cent barley ration and in 85 days gained 
844 lbs. A lot of 8 pigs weighing 3,656 lbs. and receiving a 2 tier cent barley 
ration while on an acre of peas yielding about 20 bu. per acre gained 500 lbs. 
In the same period a lot of 38 spring pigs were kept on a 2-acre plat of peas, 
but received no grain ration. The initial weight per acre was 751.5 lbs. and 
the gain per acre 245.5 lbs. 

In 2 experiments with rolled barley and cracked peas for fattening 150-lb. 
hogs, it was found that a 3: 1 mixture produced more rapid and more econom- 
ical gains than a 1 : 3 mixture and was definitely superior to a 1 : 8 mixture. 
The addition of tankage to the extent of 5 per cent of the grain mixture im- 
proved the gains in each case. 

Soft pork studies, II, J. M. Scott (Florida St a. Bui ICO (1921), p. 45-32, 
fig, I).— This is a report of a more extensive trial than that noted from Bulletin 
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167 (E* S. R., 43, p. 776) of the author’s puncture method of studying the melt- 
ing point of the fat of hogs during the progress of a feeding experiment 

Beginning August 23, 1920, 2 lots of Berkshires (0 sows and 4 barrows to a 
lot) were fed during two 44-day periods. The pigs had been raised on the sta- 
tion farm and had been fed uniformly on a light ration of corn and shorts, with 
access to Bermuda-grass pasture. The initial melting points of the fat ranged 
from 27.9 to 32.8° C. in lot 1 and from 20.6 to 33.1° in lot 2. 

In the first period the lot 1 pigs were fed peanuts exclusively. By the end of 
the period the melting point of the fat of 9 individuals had declined, the de- 
crease varying from 2.4 to 7.2°. The hog with the lowest initial melting point 
showed an Increase of 0.6°. During the second period these hogs were fed 
corn, shorts, and cottonseed meal (4:5:1). For all of the 8 hogs of which 
there were records there was an increase in the melting point varying from 
0.7 to 8,5°. 

Lot 2 were fed corn, shorts, and cottonseed meal during the first period. In 
the case of 8 pigs there was an increase in the melting point ranging from 0.9 
to 4.5°. The two animals with the highest initial melting points showed a 
decrease of 0.0 and 1.3% respectively. During the second period lot 2 were 
fed peanuts alone. In 5 cases the molting point declined and in 5 cases it in- 
creased over the first period. The greatest decrease was shown by the pig with 
the highest melting point at the end of period one, and the greatest increases 
were shown by the 2 pigs having the lowest melting point at that time. 

The change in the fat of peanut-fed rabbits, S. T. Dowell (Science, n. scr 
58 (1921), No. 1877, p , 487). — in connection with the soft pork investigations at 
the Oklahoma Experiment Station, 4 rabbits were fed peanuts and alfalfa for 
6 weeks. One was killed at the end of the feeding period and the others after 
a fast of 3, 5, and 7 days, respectively . It was found that starvation caused a 
progressive decrease in the jodiit number of the hack fat (from 90 to 00) and 
the kidney fat (from 98 to 92), but the liver tat, which increased in amount 
as was expected, did not change its iodin number. It is concluded that the 
animals utilized the softer fats for body maintenance during fasting. 

[Horse feeding results at the Missouri Station], E. A. Trowbridge and D. 
W. Chittenden (Missouri St a. Bui 179 (1921), pp. 17, 18, figs , 2). — Seven Per- 
cheron foals made an average daily gain of 1.51 lbs. per head from September 
28, 1919, until they were put on pasture May 1, 1920. The ration averaged 0.75 
lbs. of a grain mixture (oats, corn, and bran, 2:2:1) and 7.47 lbs. of choice 
alfalfa hay. 

During 0 weeks in January and February, 1920, 0 mares not working were 
fed 16 lbs. of silage per head daily which they ate readily. The silage was fed 
in the evening, oat straw being given in the morning. The grain ration aver- 
aged 9.5 lbs. and the mares gained 15 lbs. per head during the feeding period. 

Poultry as an economical producer of food, A. It. Lee (Jour, Amcr. Assoc. 
Fnstr, and Invest, Poultry Hush 7 (1921), No 4, pp, 31, 32). — At the Beltsville, 
Md., Experiment Farm of the U. S. Department of Agriculture Leghorn pullets 
consumed 4.8 lbs. of fet'd per dozen eggs and Leghorn yearlings 5.5 lbs. Gen- 
eral purpose fowls as pullets consumed 6.7 lbs. and as yearlings 9.6 lbs. Exten- 
sive data on the cost of fattening chickens secured from commercial concerns 
by the Bureau of Animal Industry showed that 3.20 lbs. of grain and about 1.5 
times this amount of buttermilk were required per pound of gain. 

These results are compared with published data on the feed consumption per 
productive unit of other classes of live stock, and are held to show that poultry 
outrank steers and sheep in their ability to convert farm crops into human food. 

[Poultry feetiing at the Missouri Station], H. L. Kempster (Missouri Sta. 
Bui 179 (1921), pp. 43, 4k )' — Studies on protein supplements (E, S. R., 43, p. 
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770) have been continued. In the pens receiving meat scrap, it is stated, the egg 
production was proportional to the amounts fed. As in earlier experiments, cot- 
tonseed meal proved distinctly inferior to meat scrap for egg production. 

Eight lots of White Leghorn chicks were used in a study of the influence of 
supplementary feeds on growth. The greatest growth and lowest mortality 
during the first six weeks occurred in the pen fed both skim milk and egg 
yolk. The least growth and highest mortality occurred in the pens feci either 
white of eggs and bone meal or tankage and green food. Intermediate growth 
occurred when either whole milk, skim milk, whole eggs, or skim milk and 
green feed were given. 

It is stated that second-generation chicks are being raised in the experiments 
in which chickens are being fed materials free from plant carotinoids (E. S. R., 
44, p. C9). The chicks at tile age of 12 weeks were normal except for the 
absence of the yellow pigmentation. The growth is described as excellent and 
the mortality was very low. 

Cost of raising Leghorn chicks (Idaho Bta. Bui . 122 (1921), p. 46). — Lata 
are presented showing the amount of fuel, feed, and labor required to raise 250 
Leghorn chicks to the age of 12 weeks and 118 pullets from the twelfth to the 
twenty-fourth week. 

Some problems of fox farming, J. A. Aelen (Bc\ Apr., 1 (1921), No. pp. 
159-162, ftps. 4) —The author presents brief notes on the management of foxes, 
with particular reference to sanitation, feeding, breeding, registration, and 
the standardization of type. The article is based upon the experiences of the 
Fox Research Station, Charlottetown, V M 7. 

DAIRY F ARMIN G — D AIR YIN G. 

Comparison of feeding standards for dairy cows (Wisconsin Sta. Bui 323 
(1920). pp . 7, H, ftp J ) — An experiment involving 10 cows divided into 2 groups 
and fed by the double reversal method during three 5-week periods was con- 
ducted by F. B. Morrison, (b C Humphrey, and F. L. Putney for the purpose of 
comparing a ration balanced according to the Savage standard with one made 
up by the Annsby standard, the proportion of digestible protein in each case 
being the same. During feeding by the Armsby standard an average ration 
of 7.21 lbs. of concentrates, 10.8 lbs. of alfalfa hay, and 31.0 lbs. of corn silage 
was fed and the daily yield averaged 25.72 lbs. of milk and 0.97 lb. of butter fat. 
The Savage standard called for an increase in the concentrates and silage to 
10.33 and 32.3 lbs., respectively, and on this ration 2.22 lbs. more milk and 0.07 
lb. more fat were produced per day per cow. 

Further contributions to the physiology of phosphorus and calcium 
metabolism of dairy cows, E. B. Mekjn, N. R. Bjlatiierwick, and O. A. Gaby 
(Jour. Biol. Chew I/O (1919), No. 2, pp. 469-500). — In continuing their work in 
the Dairy Division, V. S. Department of Agriculture, previously noted (E. S. R., 
41, p. 678), the authors, working in collaboration with T. E. Woodward, found 
that the phosphorus assimilation of dry dairy cows could lie increased by a 
system which reduced the disturbing influence of calcium in the intestines. 
This result was secured by feeding a double ration of the phosphorus-rich grain 
ration (corn-and-cob meal, wheat bran, and cottonseed meal, 5:4:2, with or 
without disoilium phosphate) one day without roughage and feeding a double 
ration of the calcium-rich roughage (alfalfa hay and corn silage) the following 
day without grain. 

So far as could be judged by the data collected duilng balance experiments, 
the calcium assimilation was abnormally low, although the cows showed no 
indication of calcium privation and carried fetuses with well-formed skeletons. 
Examination of the published records of 136 mineral balance experiments with 
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cattle, sheep, and pigs showed that in practically every case the ratio of colcinin 
assimilated to phosphorus assimilated was distinctly less than the characteristic 
ratio of calcium to phosphorus in the skeletons of animals at slaughter. The 
data compiled by Forbes and Keith ( E. S. JR., 32, p. 858 ) show that the latter ratio 
is quite constantly 1.9 in the case of mature ruminants and 1.6 in the case of 
swine. The authors argue that if the observed ratios of assimilated calcium 
and phosphorus in balance experiments represent the actual condition the 
animals could not have produced skeletons of normal composition, and they 
conclude that the necessary disturbances to an animal incident to the collection 
Of feces and urine in a balance experiment cause profound disturbances in 
calcium metabolism. 

The feeding of inorganic phosphate was found to increase the phosphorus 
content of the blood plasma. The relation between the concentrations of 
plasma phosphorus and urinary phosphorus was not so pronounced, due it is 
thought to differences in the acid-base equilibrium. There was an inverse 
relation between the amounts of calcium and phosphorus excreted in the urine, 
but this relation seemed easily disturbed by other influences, particularly the 
ratio of adds and bases in the ration. 

The influence of calcium and phosphorus in the feed on the milk yield 
of dairy cows, E. B. Meios and T. E. Woodward ( V , 8. Dept. Apr, Bui » 91f5 
(1921) , pp. 28, figs. 8). — This is mainly a study of the Influence of the “alter- 
nate feeding with phosphate” procedure (noted above) on the subsequent milk 
yields of the cows. There were 21 cows of the general herd at Beltsville that 
were fed the experimental rations during a 2 months’ dry period preceding a 
lactation. The indications Mere that the milk yields were higher than was 
expected from previous experience with the herd. For 7 of the cows there was 
a more complete control m that milk records were available following dry 
periods in which only the ordinary feeding methods were used Between the 
tenth and fortieth days after freshening these 7 cows gave a total of 5,081 
lbs. of milk following ordinary feeding and 6,885 lbs. following the alternate 
rations with disodium phosphate. If the alternate feeding had had no influence 
on milk secretion, it is estimated that the latter total would have been 4,993 
lbs. This figure is based upon the yields alter the control feeding, with suitable 
corrections for age differences and the fact that some of the animals aborted. 

The cows in the genera 1 herd were led both during the control and the ex- 
perimental feeding substantially according to the Savage standard. Cows on 
365-day advanced registry tests did not respond noticeably to the alternate- 
phosphate feeding, but tln^se cows received heavy rations when dry and in 
the course of the year (including the dry period) they received about 100 per 
cent more protein and 50 per cent more total nutrients than the Savage standard 
calls for. The method of feeding on test thus seemed to supply all the phos- 
phorus needs of the cows. 

The dosage of phosphorus as Na a HP0 4 .32 II 2 () varied from 4.5 to 24 gm. per 
day and caused no digestive disturbances. 

The influence of calcium and phosphorus in the feed on the milk yield of 
dairy cows, E. B. Meios and T. E. Woodward (Jour. Dairy tici., 1/ (1921), No 8 , 
pp. 185-217, figs. 8). — Barring minor verbal changes and rearrangement of 
tables, this paper is identical with the bulletin noted above. 

Sunflower silage for dairy cows, G. E. Morton (Colorado S Ha. Rpt. 1920, 
pp. 19). — In a briefly reported experiment, cows during a period of feeding on 
sunflower silage produced 86 per cent of the butter fat and 91 per cent of the 
milk which they produced during a period of corn silage feeding. Having 
regard to the increased tonnage per acre, the result is considered not unfavor- 
able to the sunflower silage. 
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Sunflower silage experience in northern Michigan* D. L. McMillan 
{Hoard's Dairyman , 61 ( 1921 ), No. 21 , pp. 850, 868 # jig. 1 ). — At the Upper Pen- 
insula Substation sunflower silage was fed to the dairy herd. Change to 
oat-and-pea silage did not affect production, but when the feeding of sunflower 
silage was resumed the milk yield declined, due at least in part to advance in 
lactation. Owing to its greater bulk only 35 lbs. of the oat-and-pea silage was 
consumed per head daily, whereas the cows would take 40 lbs. of the sunflower 
silage readily. The oat-and-pea silage was much more expensive to produce. 

Sunflower silage v. corn silage [for milk production], E. G. Woodward 
( Washington St a. Bui. 158 ( 1920 ), pp. 18-20 ) — Eight cows divided into two 
groups were fed sunflower silage and corn silage by the reversal method for two 
periods of 40 days each. While on corn silage the cows gave less milk, gained 
in weight, and consumed more silage and less grain than on sunflower silage. 
By making a number of assumptions in regard to the relative values of the 
feeds ami allowances for the changes in weight, it is concluded that the sun- 
flower silage was approximately 92 per cent as valuable as the corn silage. 

Hydrolyzed sawdust as a stock food {Wisconsin Sta . Bui. 828 (1920), 
p. 5-7, /Iff. 1 \ — Pine sawdust hydrolyzed with dilute acid under pressure by 
the methods described by Sherrard and Blanco, as noted on page 202, was fed by 
F. B. Morrison, (1 G. Humphrey, and U. S Ilulce to 3 dair.t cows during a 
4-week period. The concentrate ration consisted of sawdust, barley, bran, and 
linseed meal (0:8: 0:3), with alfalfa liay and corn silage as roughage. It is 
stated that the cows kept up their production and maintained weight during 
this period even better than when fed barley, bran, and linseed meal (11 : 0: 3) 
during the preceding and following periods. 

The effect of exercise and feet! upon the vitality and breeding ability of 
bulls, E. G. Woodward {Washington St a. But 158 > (1920), p. 20 ).— Dally exer- 
cise of Ayrshire, Jersey, and Holstein herd hulls in a treadmill was found to 
diminish the time required for service in the case of a slow bull and to increase 
the motility and longevity of the spermatozoa as determined by microscopic 
examination of samples of semen collected from the vagina of the cows served. 

Unit requirements for producing market milk in southeastern Louisiana, 
J. B Bain, G. E. Brafn, and W. T) Wood ( V. 8'. Dept. Apr. Bui. 1)55 (1921), 
pp. 15 ). — This is a report on the cost of producing milk in Tangipahoa Parish, 
La., In the two years beginning in March, 1918, and is based m>oii field studies 
conducted according to the plan followed in previous investigations of this 
series (K. >S. U., 44, p. 774). Records were obtained from 14 farms for the full 
two years and from 8 others during one year. The data cover 892.6 cow years 
and the average production was 3,106 lbs. The milk is sent to New Orleans 
for consumption as fluid milk. The following table summarizes the average 
feed und labor requirements for the two years: 


Miscellaneous expenditures and amounts of feed and labor expended for milk 
production in Tangipahoa Parish , La. 


Basis of computation 
and season. 

Mill 

feed. 

Home 

grown 

grain. 

Le- 

gume 

hay 

Other 

hay 

Stover 
and 
foddei . 

Silage, 

etc. 

Hu- 

man 

labor. 

Horse 

labor 

Bed- 

ding 

Pas- 

ture 

charge 

Miscel- 

lane- 

ous 

costs.* 

Per cow: 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs . 

Lbs. 

Ers. 

Hrs. 

Lt>s. 



October to March. . 

927 

22 

118 

200 

185 

1,026 

75. 3 j 

11.6 

4 

$2.03 

$13.05 

April to September 

939 

6 

9 

9 

17 

145 

89.2. 

12.1 


3.65 

11.74 

Entire year 

1,860 

27 

i 127 

1 209 

202 

1,171 

164.5 

23.7 

i 

5.58 

24.79 

Per 100 lbs. milk: 



i 









Oetober to March.. 

70 8 

1.6 

| 9.0 

| 15.2 

14.1 

78.4 

5.8 

0.9 

0.3 

.155 

.997 

April to September 

62.2 

.3 


.5 

.9 

8.1 

5.0 

.7 


.197 

.663 


i Excluding changes in the inventory value of cows. 
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There were 1,680 lbs. of manure per cow saved in the winter and 1,880 lbs. 
saved in the summer. About 48 per cent of the cows calved in the winter period 
and 42 per cent in the summer There was little demand for the new-born 
calves so that the credit for calves was low. 

Feed and bedding totaled 49.8 per cent of the gross cost (including deprecia- 
tion), pasture 4.1, labor 24.2, and other costs 18.2 Depreciation of stock formed 
4.2 per cent of the gross cost. Credits for manure equaled 5.5 per cent of the 
gross cost and credit for calves 1.7 per cent. 

During the winter 38.1 per cent of the labor was performed by the managers, 
41.9 per cent by hired men, and 25 per cent by women and children. In the 
summer the corresponding percentages were 28.2, 42.7, and 29.1. 

To keep a bull for a year required 1,202 lbs. of concentrates, 779 lbs. of dry 
roughage, 1,126 lbs. of succulent roughage, 4 lbs. of bedding, and 38.6 hours 
of human labor, besides pasture costs and miscellaneous charges. 

Factors affecting the composition of milk, A. C. Ragsdale and W. W. 
Swett ( Missouri St a. Bui 17 9 (1921), pp. 22, 23 ), — An experiment is reported 
briefly which seemed to indicate that a sudden reduction of the total amount of 
feed to one-half the normal caused an increase in the ijcrcentage of fat although 
the amount of milk fell off. A sudden change in the protein in the ration did 
not have a marked effect. 

The biology of cow’s milk. — The alcohol test and the heat test, R Selk» 
mann (ZUehr. Ryu. u. Inlcktionskrank., HH (1919), No. 2, pp. 333-345). — In a se- 
ries of experiments the alcohol and heat tests were applied to fresh milk, old 
milk, soured milk, sour milk neutralized with soda, milk to which small amounts 
of rennet had been added, and milk containing added calcium chlorid. It is 
concluded that the tests are hotter indications of age than of acidity. The 
ready coagulability of old milk is thought to he due to the development of a 
“ bacterial rennet.” The author appears to have been unfamiliar with the 
work of Ayers and Johnson (E. S. It., 38, p. 113). 

The alcohol test as a means of determining quality of milk for oonden- 
series, A. O. Rahluerg and 11 S. Garner (l. S. Dcpl . Ayr. Bui 944 (1921), pp. 
IS, figs. 3). — From a study of the alcohol test under commercial conditions at 
two evaporated milk lactones and under experimental conditions at the Grove 
City Creamery, it is concluded that this test has possibilities as a practical 
and reliable test for determining the quality of milk for condensing purposes. 
The acid test was found inadequate for detecting milk with a tendency to 
coagulate during the condensing process. No direct relation was found be- 
tween the coagulation of milk with alcohol and its titratable acidity, but milks 
of high acidity as the result of fermentation tended to coagulate with alcohol. 

Streptococci occurring in sour milk, F. S. Jones (Jour. Expt. Med., 83 
(1921), No. 1, pp. 13-24) - This is a study of the cultural characteristics of 
Streptococcus lacticus in the attempt to differentiate it from mastitis strepto- 
cocci. 

It was found that the rod-like and coccoid organisms arranged In pairs and 
chains that are encountered in sour milk fall into several groups. The largest 
number (designated S. lacticus I) ferment dextrose, lactose, maltose, mannitol, 
and salicin, and fad to ferment saccharose, raffinose, and iiiulin. A smaller 
number (S. lacticus II) differ from these in being able to ferment saccharose. 
A third type, which is not common, does not attack mannitol. All types grow 
luxuriantly at room temperature, coagulate milk, reduce litmus, and produce 
large amounts of acid In fermented bouillon containing dextrose. The mastitis 
tyj>es differ characteristically in these respects and do not survive in milk 
of high acidity. 
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No evidence was found from observations and a critical examination of the 
literature that fif. factious ever occurs in the udder or in fresh milk. The author 
was not able to identify this organism among numerous strains of streptococci 
isolated from saliva, feces, the vagina, or the skin of cows, and offers no sug- 
gestions as to how it gets into milk. 

Elimination of germs from dairy utensils, M. J. Pbucha and H. A. Hash- 
ing {Illinois Sta. Bui . 230, abs. (1920), pp. 4). — The complete bulletin has been 
noted (E. S. R, 44, p. 371). 

Bhould we have a new milk score card? H. A. Habding (Jour, Dairy. Sci„ 
4 (1921), No, 1 , pp. 75—77). — The author claims that the score cards in present 
use ignore the question of the safety of milk, and suggests a score card in 
which equal weight (25 points) is given to food value, healthful ness, cleanli- 
ness, and keeping quality. Under food value 15 points are allotted to fat and 
10 to solids not fat. Under keeping quality, flavor and odor get 15 points, 
bacteria 5 points, and acidity 5 points Cleanliness is bast'd entirely upon 
visible dirt without reference to bottle or cap. Healthfulness, the proposed new 
division of the score card, is apparently to he based on tuberculin test and 
pastuerization. 

Dairy factory premises and manufacturing processes, L. T. MacInnes and 
H. II. Handbill (N. 8. Wales Dept . Ayr., Rei Bui 20 (7.9 21), pp. l k 0 , figs, 29).— 
Previously noted from other sources (JO. S It., 44. p 372). 

Factory butter making, K. Van per Brno and S. Hepkema (Dp Boterbcrcid - 
ing nan de Fabrfek The flaouc: AJg Nederland. Zuivelbond , 1920, 1, ed., rev., 
pp. VII J +220, figs 104 ).— Tliis is a treatise on commercial butter making, par- 
ticularly ns practiced in whole milk creameries in Holland. Chapters on cen- 
trifugal separators, microorganisms in milk, creamery bookkeeping, and milk 
tests are included. 

The estimation of butter fat in cream, H B. Siegmitnd and R S. Cbaig 
(Jour. Dairy AW. 7/ (1921), No. 1 , pp 32-33).— The authors find that the Bab- 
cock method, as ordinarily employed in cream testing on a commercial scale, 
gives fat, percentages in excess of those given by the Hoese-Cottlieb ether ex- 
traction method. This is attributed to the inclusion of water or acid In the 
fat column. When, however, the cream samples were tested with an electrically 
driven Babcock “ snpercentrifuge M operated at a speed of 1,(500 revolutions per 
minute, the results were very close to those secured by the extraction method. 
It is also pointed out that it is difficult to secure accurate results with the 
ether extraction method when the cream samples are partially churned. 

A microscopic method of examining butter for microorganisms, C. L. A, 
TUjehlk (Mich. Acad. Sol Ann. Rpt., 21 (1919), pp. 123-125; abs. hi Michigan 
8ta. Rpt. 1919 , pp. 235, 236). — By the method described 1 gm. of butter is mixed 
with 1 ec. of hot water in a separator funnel and extracted with 50 or 100 cc. 
of ether or gasoline After standing, t lie aqueous portion, which it was found 
contains all the bacteria, is drawn off ami mixed with an equal volume of 
sterile sediment-free milk. Smears are then made, and the subsequent pro- 
cedure is the same as in the Breed method of counting bacteria in milk by 
means of the microscope. 

In 5 samples of butter from pasteurized cream the microscope counts of groups 
exceeded the plate counts, but in 3 samples of butter made from raw cream and 
2 of unknown origin, the plate counts were larger than the microscope counts 
of groups and in 2 cases larger than the microscope count of individual or- 
ganisms. Part of this discrepancy is attributed to the failure of some organisms 
In the smears to take the methylene blue stain. 

Statutory standard for ghee, T. K. Chose ( Analyst , 45 (1920), No. 537, pp. 
444~44y ) • — The author reports Reichert- W ollny numbers, saponification numbers, 
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and melting points or butyro-refraetometer readings of 67 samples of gbee made 
from milk of individual buffaloes and 166 samples made from mixed milk of 
several buffaloes. In only one case was the Reichert- Wollny number below 30. 
The observations were made to determine a standard for buffalo ghee in India, 
and a minimum Reichert- Wollny number of 28 was taken as a standard to 
allow for accidental mixture with cow’s ghee. 

The effect of each ingredient in the manufacture of ice cream, W. H. E. 
Reid (Missouri tit a. Bui. 179 (1921), pp. 24, 2,7). — Observations on the influence 
of sugar concentration in the mix on the manufacturing process and the quality 
of the product are reported. 

Increase in the sugar content was found to prolong the time of freezing, the 
effect being more marked at higher sugar concentrations. Maximum swell was 
obtained when 12 per cent of sugar was added to the mix ; the use of greater or 
less amounts of sugar decreased the overrun. Increased sugar also reduced 
the temperature of the finished product, increased the hardness, and reduced 
the time required to melt under summer conditions. 

VETERINARY MEDICINE. 

A textbook of pathology, W 0 . MacOaeutm (Philadelphia and London: W . 
B. Saunders Co., 1920, 2. ed., rev., pp. AT+//55, pi. 1, figs. 612). — This is a sec- 
ond edition of a work first published in 1016, which discusses the general prin- 
ciples of pathology as illustrated by the commoner and more important dis- 
eases, and is primarily intended for use as a textbook. 

Organic medicinal chemicals (synthetic and natural), M. Barrowcliff 
and F. H. Carr (London: BailUere, Tindall. & Cox, 1921, pp. XII I +831, figs. 
26). — This volume, which js one of the series of monographs on industrial chem- 
istry edited by 8. Rkleai, deals with the isolation of natural and the prepara- 
tion of synthetic organic medicinal chemicals and with their special properties 
and uses. The various substances thus treated are in general grouped in 
sections according to their therapeutic uses, including narcotics and general 
anesthetics, naturally occurring alkaloids and their derivatives, natural and 
synthetic local anesthetics, antipyretics, and analgesics, organic antiseptics 
and disinfectants, purgatives, vase-constrictors, and vaso-dilators, diuretics and 
uric acid solvents, organo* metallic compounds, the digitalis group, skin irritants, 
glucosids and neutral principles, and other substances of interest. The last 
section deals briefly with pituitary and thyroid extracts, thyroxin, vitamins, 
and saccharin. 

Report of the Minnesota State hive Stock Sanitary Board (Minn. State 
Live Stock Sanit. Bd. Ann. Rpt., 17 (1920), pp. 25). — The occurrence of and con- 
trol work with infectious diseases of live stock during the year are briefly 
reported upon. 

Report of the State board of stock commissioners (Nev. State Bd. Stock 
Commrs. Bicn. Rpt., 1919-20, pp. 21). — The occurrence of and control work with 
diseases of live stock are briefly reported upon. 

The preparation of a simplified culture medium for field workers* D. 
Norris (Indian Jour. Med Research, 7 (1920), No 4 , PP • 704^109). — The author 
has further simplified the culture medium in which meat was replaced by 
caseinogen (E. S. R., 44, p. 577), by evaporating the neutralized filtrate from 
the hydrolysis to a thick paste of the consistency and color of Liebig’s extract 
or by further drying It to a powder in a desiccator over H a SO*. This paste or 
powder does not require the addition of either peptone or extractives, but 
may be made up into a solid nutritive medium by the addition of agar and 
normal salt solution or water. Similar experiments with ordinary fresh and 
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dried brewery yeast are reported, but the caseinogen 1 b thought to yield a 
rather better medium. 

This medium, to which the name of trypsinoids has been given, is thought 
to be of particular value for field workers. 

Factors influencing anaerobiosis, with special reference to the use of 
fresh tissue, F. L. Gates and P. K. Olitsky (Jour. Expt. Med., SS (1921), No, 
l t pp, 51-68, pi, 1 ), — An investigation Is reported of the part played by the 
different factors of the tissue method of anaerobic cultivation in the establish- 
ment of strictly anaerobic conditions in the culture tube, methylene blue being 
used as an indicator of the reduction process. 

From the experiments reported the authors suggest the following conditions 
as indispensable for strictly anaerobic culture: “The substitution of solid 
vaseline for liquid paraffin oil as an oxygen-resisting seal ; the use of large 
pieces of fresh kidney, the standard size to be upward of <).(> gm unless other 
reducing substances are present in the medium; the addition of peptone or 
dextrose or both in the form of peptone dextrose broth m fractional percentages 
to nonreducing media such as ascitic fluid or serum to aid in the prompt estab- 
lishment of anaerobic conditions; the use of the McIntosh and Fildes jar as a 
further aid to the prompt deoxygenation of the medium ; for reasons of economy 
the use of smaller amounts of culture medium, for example 7 to 8 cc\, under a 
vaseline seal ; and in dealing with anaerobes which may be injured by exposure 
to oxygen it might lie advisable to prepare the medium a day or two in advance 
and to incubate it under a vaseline seal so that sterility is assured and the 
anaerobic conditions are already established when inoculation is made. The 
infected material is then introduced with a capillary pipette in the vicinity of 
the kidney tissue and the seul restored by gentle heating to melt a portion of 
the superposed vaseline.” 

The present status of the problems of anaphylaxis, It. G. Wells (Physiol. 
Rev., 1 (1921), No, 1, pp. -This review eonsists of a discussion of the 

most essential problems of anaphylaxis in the light of the more recent con- 
tributions to the literature on the subject. 

Infection and vaccination by the tracheal route, A. IIerredka (Ann. Inst. 
Pasteur , Si (1920), No (>. pp. 261-269 ) — In this paper the author discusses 
pulmonary resistance to bacterial invasion and the possibility of increasing 
this natural local Immunity b> repeated intratracheal injections of the organ- 
ism in question. Experiments with rabbits and guinea pigs are cited, showing 
on the one hand a decreased resistance to paratyphoid virus when injected 
intratracheally following injection with bile and on the other hand an in- 
creased resistance to living diphtheritic bacilli following three intratracheal 
injections of dead bacilli 

The suggestion is made of the possible application of this method to the in* 
crease in the local immunity of the respiratory tract against tuberculosis by 
repeated injections of massive doses of tubercle bacilli. 

Technique of agglutination, W. F. IIakvey (Indian Jour. Med. Research, 
7 (1920), No. 4, pp. 671-681). — Attention is called to the diversity of opinions as 
to what Is to be taken as the titer of an agglutinating serum and to the diver- 
sity of methods of carrying out the agglutination test. In the opinion of the 
author the titer of a serum can best be expressed in terms of the degree of 
flocculation produced, the comparative turbidity of the suspensions used, and 
the dilution of the serum. The scheme for recording the titer of a serum in 
these terms is described, together with a standardized technique for carrying 
out the agglutination test. 

A note on the best method of obtaining precipitating antisera, W. D. 
Suthebland and G* C. Mitba (Indian Jour. Med . Research, 7 (1920), No. 4, 



280 


EXPERIMENT STATION RECORD. 


[Voi. 45 


pp , 669, 676 ). — As the result of a study of different methods of obtaining pre- 
cipitating antisera in fowls, tlie authors recommend the 2-dose method of in* 
travenous inoculation at 8-day intervals, the fowls to be bled the fourteen th 
day after receiving the last injection of antigen. 

Production of high titer sera, W. F. Harvey ( Indian Jour . Med. Research, 
7 (19%0), No. h pp. 682-760). — This is a brief discussion of certain points 
which concern the production of high titer agglutinating sera. These include 
factors limiting the dosage and frequency of dosage in the production of the 
seta, methods of recording the titer, differential methods of introducing the 
antigen, the relative value of living or dead and of dried or undried antigen, 
factors influencing antibody response, and means of maintaining the titer. The 
principal conclusions drawn are as follows: 

Rabbits yield a serum of higher titer and specificity than goats, but the 
latter yield much the larger amounts of sera and are more convenient to use. 
Fowls offer the advantage of being easily procurable and cared for and of 
yielding a serum of high titer and satisfactory specificity. 

Intravenous inoculation of antigen is more efficient than intraperitoneal or 
subcutaneous. No harm results from frequent repetition of intravenous inocu- 
lations in goats or fowls with a 7- or 10-day interval between inoculations. 
The dose of living organisms that can be administered depends upon the organ- 
ism. A convenient series of doses for the intravenous inoculation of goats with 
living organisms is the number corresponding to 1, 2, 3, and 4 mg. of dried 
bacterial substances. Good sera can he obtained by intravenous inoculation of 
suspensions of killed organisms, while organisms simply desiccated form a very 
satisfactory, stable, and efficient antigen. The titer of an agglutinating serum 
once raised can he easily maintained in goats by suhcuianeous inoculations. 

Methods of standardizing vaccines, T. I\ TTaslam (Amer. Jour. Vet Med., 
15 {1920), No. 10, pp. 463-466). — This is a brief comment on various methods 
of standardizing vaccines. The author is of the opinion that standardization 
by weight or by comparisons of opacity or turbidity is much more accurate than 
standardization by bacterial count. The technique employed in opacity com- 
parisons by Brown (E. S. R., 45, p. 177) and that of Dreyer and Gardner, 
previously noted (E. S. R., 37, p. 14), arc brielly described 

Researches on the preparation of antimicrobial and antitoxic sera in 
the horse, M. Ntcollk, Y. Fkahey, E. Derains, and E. Nicolas (Ann. Inst * 
Pasteur , 84 (1920), No. 5, pp. 285-888, figs. 51).— This is the first report of a 
series of studies extending over several years of methods of obtaining in the 
horse specific sera containing, either separately or combined, agglutinating 
properties for the identification of pathogenic organisms and bactericidal and 
antitoxic properties for the treatment of microbial diseases. 

The paper consists of a description of the general technique' employed in 
methods of immunization and titration of the sera, and a discussion of the re- 
sults obtained in the preparation and standardization of specific antityphoid, 
antiparatyphoid, antimeningococcic, antigonoeoccic, anti-Shiga, anti-Flexner, 
antimelitensis, anticholera, and antigangrene sera. The results obtained in the 
standardization of these sera are also indicated in a series of curves prepared 
by E. Osari. 

Studies of chronic intoxications on albino rats.— IV, Fluorid, chlorid, 
and calcium (including sodium fluorid, sodium chlorid, phosphate rock, 
calcium phosphate (precipitated), and calcium carbonate (precipitated)* 

T. Soumanw, O. H. Schettler, and N. C. Wetzel (Jour. Pharmacol . and Ewpt . 
Ther., 17 (1921), No. 8, pp. 197-225, figs. 19 ). — Studies here reported, in which 
sodium fluorid was administered to rats in their food for continuous periods up 
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to 21 weeks, followed In some cases by after-periods of unpoisoned food* led 
to the following conclusions : 

“Sodium fluorid, eaten with food during long periods in daily doses of 15 
to 150 mg. per kilogram of body weight* results in progressive impairment of 
growth and food consumption. The damage is proportional to the dose. It 
tends to outlast the administration of the drug, so that the growth of animals 
that have been poisoned with fluorid remains permanently below that of un- 
poisoned animals. The diminished food consumption is not due to distaste 
of the fluorid food, for the animals do not prefer unpoisoned food (except with 
the highest concentrations). 

° The effects are not due to general salt action, for corresponding doses of 
NaCl are not harmful. Fluorid in the form of phosphate rock produces the 
same effects as NaF, and in nearly corresponding doses. The deleterious effect 
of phosphate rock is not shared by other insoluble Ca salts (phosphate and 
carbonate) in equal concentration. No deleterious effects on growth or food 
consumption occurred in nine weeks with daily doses of NaF of 8 mg. per kilo- 
gram of body weight, or with smaller doses/’ 

(Forage poisoning], Z. Nobthruf [Wyant] (M whiff an Sta. Rpt. 1919, pp. 
242, 243).— Sax of 11 samples of silage which had caused forage poisoning in 
live stock, representing all but one of the sources, were found to contain an 
organism resembling Bacillus botulinus morphologically and culturally, and the 
toxin from the culture isolated from one of the samples of silage caused the 
death of the experimental annuals. 

Symptomatic anthrax or blackleg, J. Bagit& ( Porto Rico Dept . Agr . and 
Labor Sta. rfm 29 {1920), Spanish r</., pp. 5-7).-- A brief popular account of 
this disease, which is known in Porto Kico as inorrifia negra. 

Foot-and-mouth disease: The question of invasion, S. Stockman {Jour, 
Cow par. Path, and The* ., 22 < 1920), No. 3, pp. 122-127; also m Min. Agr. and 
Fisheries [London]. [Vet. Dept ], Ann. Rpfs. Proe. 1919 , pp. 13-18; Jour. Min. 
Agr , l London], 27 {1921), No tl , pp. 1004-1009). — This is a discussion of the 
way in which foot and-mouth disease is from time to time brought into Great 
Britain and into similarly situated countries* notwithstanding the fact that 
importation of susceptible live stock into Great Britain is prohibited, as has 
been the importation of hay and straw since 1008, except for exceptional pur- 
poses. It is pointed out that when freed from the disease in enzootic form, 
Great Britain is only invaded when the disease is prevalent on the Continent, 
and particularly when it prevails in the north of France, Belgium, and Holland. 
In the light of recent experience, it would also api>ear that the greater the 
prevalence on the Continent the more frequent are the invasions. The outbreaks 
in Great Britain, apparently, have not been modified by the inhibition of the 
importation of hay and straw. 

The efficacy of the eradication work during the last 20 years, in which the 
affected animals and actual contacts have been slaughtered immediately, ap- 
pears to be shown by the fact that recurrences after restocking formerly in- 
fected premises with susceptible animals are practically unknown, and tbal the 
same premises are almost never hit twice after shorter or longer intervals. 
Feeding stuffs, packing materials, and human beings, which represent the com- 
munication between animals of the farm and the outside world, have naturally 
fallen under a sustained suspicion, but it lias not been possible to establish any 
relationship. A study of the initial outbreaks that have occurred in Great 
Britain over a period of 20 years shovrs that certain parts of the country hit are 
visited initially with much greater frequency than others, and that some 
habitually escape altogether. The possibility of the virus being air borne for 
any distance, either by air currents, birds, or otherwise is considered, and the 
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evidence available is thought to indicate that particles of virus may be carried 
by the air. 

The outbreak of and control work with rinderpest in Bulgaria during 
the Balkan war of 19 12-1 3, St, Angeloft {Arch. Wiss. u. Prakt. Tierheilk ., 
43 (19/7), No. 6 f pp. 383-420, ftps. 17). — Rinderpest, which is nearly always 
present in Asiatic Turkey, was found in four provinces in southeastern Bul- 
garia. The author deals with its clinical appearance, anatomo-pathologleal 
changes, differential diagnosis, and control measures. 

Serological studies on tuberculosis.— Third contribution: Concerning 
precipitins and complement-fixing antibodies, Y. Nintiioa and S. A. Petroff 
(Amer. Her. Tuberculosis, 4 {1920), No. 5, pp. 322-389). — In continuation of 
the investigation previously noted (E. S. R., 42, p. 882), studies are reported 
of the physical and chemical properties of the antibodies responsible for the 
complement fixation reaction in tuberculosis, together with a comparison of 
the complement-fixing antibodies and the precipitins. 

Sensitized serum having a high titer of antibodies was obtained by the in- 
travenous inoculation of sheep with human tubercle bacilli. The complement- 
fixing antibodies in such a serum wore found to resist a considerable degree of 
heat, a temperature of about 70° C. being required to destroy them. X-ray 
radiation did not appear to destroy the antibody, antigen, or complement. 
Ultra-violet rays had only slight effect on the antigen, but destroyed the anti- 
body and complement. Sunlight at 1,(500 ft. elevation had very little effect on 
antigen, a slight effect on antibody, and more on complement 

An attempt to determine the chemical nature of the antibodies led to the 
conclusion that they are not of the nature of liphis but are either globulins or 
are carried down with the globulins. 

A parallel study of the precipitation and complement fixation reactions, using 
three different antigens and various dilutions of active sera and of sera inac- 
tivated by heat, showed that the antibodies responsible for the two different 
reactions are probably the same but represent two phases of the same phe- 
nomenon. 

The preparation of tuberculins for the diagnosis of tuberculosis in 
animals, F. Bokrner, jr, and M. F. Barnes (Jour. Amer. Vet Med. Assoc., 
38 (1920), No. 2, pp 100-104). — The authors call attention to the importance 
of the adoption of uniform methods for the preparation of tuberculins and dis- 
cuss briefly the various steps in tuberculin preparation. 

Combination tuberculin tests, 11. W. Turner (Jour. Amer. Vet. Med . Assoc., 
58 (1920), No. 2, pp. 105-172). — Oat a are presented on the results obtained by 
the Pennsylvania Bureau of Animal Industry in the use of different combina- 
tions of the intradermal, subcutaneous, and ophthalmic tuberculin tests. These 
data indicate that the intradermal test when applied three days prior to the 
subcutaneous interferes with the subcutaneous test by developing marked im- 
munity to tuberculin. The application of the subcutaneous test a few days 
before the intradermal, while having a slight effect on the second test, did nor 
produce as great an interference. The ophthalmic test did not appear to affect 
or be affected by tlie other tests when applied in any combination. 

u From the results here shown, as well as from the observations of others, it 
is evident that we are in need of a uniform plan for applying the combination 
tests.” 

The superiority of combination tuberculin tests over any other method, 

L. B. Ernest (Jour. Amer. Vet. Med. Assoc., 58 (1920), No. 2 , pp. 173-180). — 
In this paper the author discusses the experiences of inspectors of the Bureau 
of Animal Industry, IT. S. Department of Agriculture, in the use of the com- 
bination tuberculin tests. 
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During 1919 experiments in testing the value of the separate reactions gave 
the following results: Positive reactions were obtained in 251 out of 1,216 cattle 
tested subcutaneously, 278 out of 1,538 tested with ophthalmic reaction, and 
328 out of 1,070 tested intra dermal ly. The percentage of animals reacting nega- 
tively but showing lesions on post-mortem examination was 5.39 in the sub- 
cutaneous, 6.75 in the ophthalmic, and 11.51 in the intradermal test. A report 
from several of the bureau stations for 1920 showed lesions in 96.12 per cent of 
the animals diagnosed as tuberculous by the subcutaneous test, 06.17 by the 
intradermal, and 95.12 by the ophthalmic test. 

In the use of a combination of two of the three tests the subcutaneous, 
checked by the ophthalmic method by sensitizing the eye at the time of the first 
preliminary temperature reading and using the diagnostic disk at the tenth 
hour after the subcutaneous injection, is recommended as enabling a check on 
the subcutaneous test to he made within the time consumed by the subcutaneous 
test alone. In the combination intradermal and ophthalmic test it is recom- 
mended that the injection be made by the intradermal method and the eye sensi- 
tized by the ophthalmic disk at the same time. The diagnostic ophthalmic disk 
should he instilled at the sixty-seventh hour and observations made on both 
tests at the seventy-second hour or possibly later. “A combination of this 
character is of special value where the operator is not entirely familiar with 
intradermal reactions, in which case he will very probably, if the animals in 
question are tuberculous, have some eye disturbance to guide him in his classi- 
fication.” 

A combination of the subcutaneous and intradermal tests, the latter to he ap- 
plied to those animals failing to react to the former test, is considered valuable as 
a matter of check testing, but more time-consuming than other combination 
tests. In conclusion, the author emphasizes the importance of careful post- 
mortem examination of condemned animals. 

Accuracy of tuberculin tests ( Wisconsin ttta. Huh 828 {1820), p. 81 ). — 
In tuberculin tests conducted on a single large herd of cattle in an attempt to 
determine the relative value of different methods of testing, the best results were 
obtained from the combined sensitized ophthalmic and intradermal tests. The 
intravenous test failed to react in a number of the animals which showed 
tuberculous lesions at the time of slaughter. 

Disposition of tuberculous cattle, (> 11. Eltason {Jour. Amcr. Vet . Afcd. 
Assoc.. 58 {1920), No 2, pp. 155-159) - -A brief description is given of a plan 
conducted in Wisconsin in 1918-19 of salvaging condemned tuberculous cattle 
by segregation on a concentration farm. The physically fit cows wore milked 
and the milk sold to manufacturers of condensed milk. The calves were sold 
for veal and the cattle sold from time to time. In the plan as suggested for a 
permanent State project the equipment should consist of a concentration farm 
to which all reactors would be sent, the valuable pure breds being conspicuously 
marked, a second farm to which valuable cows should he sent for breeding, and 
a third farm where the calves should be sent until tested and passed by two 
tuberculin tests. 

Eradicating tuberculosis in Pennsylvania, S. E. Brttnkr {Jour, Amer. 
Vot. Med. Assoc., 58 {1920), No. 2, pp. 147-154 ). — The policy adopted in Penn- 
sylvania for the control of tuberculosis under the accredited herd plan is out- 
lined and discussed. Attention is called to statistics showing that as the dis- 
ease decreases the inefficiency of the tests, as shown by inability to demonstrate 
the disease on autopsy, increases. Various possible causes of reaction in non- 
tuberculous animals are mentioned, including individual idiosyncracy to tuber- 
culin and erratic normal temperatures. It is thought that the percentage of 
errors may be reduced by taking into fuller consideration the complete history 
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of the herd and by slaughtering first those which give the strongest reaction and 
then determining by the slaughter of one or two of those giving less decisive 
reactions the disposition of the others. 

Botulism in cattle, H. Graham and H. R. Schwarze (Jour. Bad., 6 (1921), 
No. 1 , pp. 69-88, figs. 4). — Work conducted by the laboratory of animal path- 
ology, University of Illinois, here reported, is summarized as follows : 

“An anaerobic bacillus biologically resembling B. botulinus (type R) was 
isolated from a corn silage. Several (18) cattle of the herd consuming the 
silage In question developed symptoms of forage poisoning on two different occa- 
sions and four animals died. It is possible that botulinus toxin In the silage 
was primarily related to the disease in question. The silage was regarded as 
unsafe for cattle, and after discontinuing its use in the daily rations the 
animals remained healthy. 

“Botulinus antitoxin (type B) proved efficacious in protecting guinea pigs 
against lethal doses of toxin in unfiltered broth cultures produced by the 
anaerobic bacillus isolated from the corn silage. 

“An opportunity was afforded to inject 43 cattle on this farm with botulinus 
antitoxin, and subsequently to feed them with the silage. The animals remained 
apparently healthy. One control or untreated animal did not show visible ill- 
ness, and the value of the antitoxin in the feeding operations is therefore not 
conclusive. It is worthy of record that the treatment did not injure the animals, 
and encouragement is offered for more extensive field trials in determining the 
value of the antitoxin in cattle against the ill effects of otherwise nourishing 
rations containing B . botuUnus toxin which heretofore has advisedly been dis- 
carded. The latter item is of importance considering the increased cost of 
producing grain and forage.” 

New method in detection of Joltne’s disease (Wisconsin St a. ftul. 328 
(1929), p. 31 ). — In tests for Johno’s disease conducted by R, A. Beach, 24 of 
the 325 animals comprising the 7 herds of dairy cattle tested reacted to jolmin. 
Post-mortem examinations were made oil 15 of the reacting animals and tissues 
from them studied under the microscope. Acid-fast bacteria resembling Johue’s 
bacillus were found in all but one case. 

A modified method of finding the organisms microscopically was developed 
which consists in treating a small piece of the suspected tissue with full 
strength commercial formaldehyde for 1 hour, drying in an incubator or dry mg 
oven, powdering the dried tissue, and treating it with 25 per cent antiformin 
solution for two hours. The antiformin is diluted with an equal volume of dis- 
tilled water and the sediment examined for the acid-fast organism. In study- 
ing the distribution of the organisms in the infected tissue no trace of them 
was found deeper than the submucous coat of the intestines, thus indicating 
that the organisms gain entrance to the body from the intestines. 

The relation of the bacterial flora of the uterus to that of the meconium 
of the calf, S. G. Bandeen (Michigan Sta . Rpt. 1919 , pp. 239, 240).— “The 24 
cases studied for a comparison of the flora of the uterus and meconium showed 
that the 12 uteri gave cultures in 83& per cent. The uterus contained more 
organisms than the meconium. The meconium was found to be infected with 
Bacillus coll communion, staphylococcus, and streptococcus. These organisms 
were also found in the uterus. Bacterium abortus was found to persist in the 
uterus for 28 days. In no case was B. abortus found in the meconium. In all 
cases, except one, whenever the meconium was infected the uterus was found 
to harbor the same organism. In some cases the meconium was found to be 
sterile, while the uterus harbored organisms. B. coll and certain cocci were 
found in the sealed uteri of apparently normal cows, The results obtained in 
this article will be of interest to investigators of white scours of calves who 
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believe that the calf is infected before birth. A large percentage of calves are 
born with infected meconium. The uterus is first infected, probably followed 
by the fluids, and, lastly, the meconium. The infection probably reaches the 
uterus by passing through the cervix from the vagina before the seal is formed 
and persisting there throughout pregnancy.’" 

[Investigations of diseases of pigs and cattle] ( Wisconsin Sta. Bui . 828 
(1920) , pp. 82-$4, fig. J ). — Considerable attention was given by F. B. Hadley 
to the study of the disease of pigs which, when confined to the mouth, is known 
as sore mouth, or necrotic stomatitis ; where the nasal passages are involved, 
is called “bull nose” ; where the lining membrane of the stomach and bowels 
is affected, necrotic gastritis; and where the lungs are affected, necrotic pneu- 
monia. “The treatment of sore mouth is performed by cutting out the necrotic 
tissue from the ulcers and applying'tiucture of iodin. The mouth of the dis- 
eased pig, and every pig in the herd as well, should be flushed with a 3 per 
cent, solution of permanganate of potash. Owing to the possibility of transfer 
V infection from the udder of the sow, it also should be washed with the same 
©lution. The experience of the department is that the disease may be checked 
by turning all pigs out on pasture. Now quarters should be provided, or the 
old ones cleaned thoroughly and disinfected.” 

Work with sterility of cows has shown that excellent results have been 
secured by irrigating the affected organs with a 1 per cent solution of common 
salt. 

In vaccination against contagious abortion, the vaccine was prepared and 
distributed in sufficient quantity to immunize 850 fiend of cattle. The indica- 
tions were that in a large percentage of the cases very beneficial results have 
followed its use. 

Hairless pig trial (JY orth Dakota Stu. Bui 146 (1921), pp 24-28).- Rei>orts 
of observations by county agents and others show the State to have been nearly 
free from hairless litters during the year 1920. 

In a comparison of exercise r nonexeroise for sows, 19 bead were farrowed 
at the station, the number of normal and hairless pigs being 12 and 2 in the 
exercise lot, with 2 haired, 7 hairless, and 3 half hairless in tiie nonexercise lot. 
The results of 12S furrow lugs, co\eri»g the sizes of hairless and normal litters 
and the amount of overrun of tla* standard 10 weeks gestation period, are re- 
corded in tabular form With the 45 gilts, (he litters ot which were nearly 
evenly divided between hairless and normal, the normal ones averaged 20.92 
per cent larger than the hairless. With the litters from the 85 sows, all hut 8 
of which were normal, the normal litters had 9.94 per cent more pigs than the 
hairless ones. 

It is pointed out that hairless pigs are usually weak and very largely suc- 
cumb during the first three weeks, and that there are other symptoms less 
readily discerned than hairlcssness which are present in hairless litters. A 
record kept of the percentage of normal litters and of hairless litters that 
survived the first 10 days show that of 116 hairless pigs farrowed 13 lived 10 
weeks, while of 88 normal pigs farrowed 67 lived the same period. 

Hog cholera (North Dakota 8ta. Bui 146 (1921), pp. 46, 47). — The experi- 
mental work on hog cholera reported includes a summary of dialysis, attenua- 
tion, and dilution experiments with hog cholera virus. 

The virus did not dialyze through either parchment of collodion membranes 
wdien normal salt solution or distilled water was used as the dialyzing medium. 
With normal pig serum as the dialyzing medium the virus evidently passed 
through both parchment and collodion membranes. Virus through which CO* or 
illuminating gas had been bubbled continuously for 48 hours apparently lost 
64469" — 21 7 
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none of its virulence. Dilution experiments indicated tliat the virus is viable 
and potent for susceptible pigs in doses as small as 0.001 cc. 

On the morphology and biology of Bacillus suipestifer, A. TEAwmsKi 
(Centbl. Baht, t etc .], 1. Abt,, Grig 80 (1918), No, 6, pp. 889-849, fig. 1).— In 
investigations conducted, 42 cultures of B. suipestifer were made from the internal 
organs of 21 head which hod succumbed to swine plague. All were found to 
possess the same morphological, biological, and agglutinating characteristics. 
A comparison showed them to bo identical with the strain of B, suipestifer 
obtained from the Bacteriological Institute at Budapest. 

Swamp fever in horses ( North Dakota Bta. But. V t 6 (1921), pp. 1$, 46 ). — 
In investigations in which Gastrophilns extract was administered to 18 horses 
in various ways, including subcutaneous, intradermal and intraperitoneai injec- 
tion, Ingestion, etc., none developed fever or showed anemia. Experiment 
proved that swamp fever virus loses its virulence within 65 days when preserved 
in chloroform. 

A campaign to control chicken pox, W. C. Thompson and L. S. Douse * 
(New Jersey Mas., Hints to pouttrymen, 9 (1921), No. 7, pp. 4> fig- D - — The 
general plan of a campaign for the control of chicken pox, inaugurated by tbe 
stations on July 1, 3021, in cooperation with Squibb’s Laboratories and with 
individual ponltrymon, is hero described. The importance of the disease in 
New Jersey, where the loss to poultrymen in the fall and whiter of 1919 is 
estimated as having amounted to $3,<XXMM)0, is i>ointod out and its nature 
described. In conducting the campaign the chicken-pox vaccine will be supplied 
at cost to any poultry man in New Jersey who makes a request tor it and cone 
plies with certain conditions. 

Wattle test for tuberculosis of poultry ( Wiseojixin Bfa. But. 823 (1920). 
p, 34).— -This test, which consists in injecting 0 25 cc, of avian tuberculin with 
a tine hypodermic needle just beneath the outer skin of the wattle, has been 
used by B, A. Beach with considerable success in eliminating tuberculosis from 
a flock of 500 chickens. If the bird is tuberculous one or both of the wattles 
will swell from 2 to 20 times its normal size in from 12 to 48 hours. By 
testing the entire Rock twice each year for 2 years and romo\Ing all reactors, 
the mortality of the flock has been reduced from 15 per cent to less than 3 per 
cent annually. 

The artificial incubation and brooding of turkeys, H. W. Oraybux (New 
Jersey Mas. Bui. 347 (1921), pp. 11, fig. /). — This is a report of investigations 
conducted at the department of animal pathology of The Rockefeller Institute 
for Medical Research, at Princeton, N. .1., in cooperation with the State 
Station. The investigations indicate* that in th(* artificial rearing of turkeys, 
incubation, either throughout, or with the use of liens or turkeys until shortly 
before hatching, and brooding can be carried out with success. Contrary to 
a common belief, the turkey will flourish under confinement when infections 
are excluded. Artificial rearing, isolation from adult poultry of all kinds, and 
the use of noninfectious soil offer promising means of controlling blackhead in 
young flocks. 

Carbon tetraehlorid for the removal of parasitic worms, especially hook- 
worms, M. C. Haix (Jour. Agr. Research f O. £>.], 21 (1921), No. 2, pp. 157- 
175). — Following a rfrmmt* of some of the more readily available literature on 
carbon tetraehlorid, especially those papers dealing with the therapeutics of 
this drug and entomological literature, the author reports experiments con- 
ducted by the Bureau of Animal Industry, TJ. S. Department of Agriculture, 
with a view to determining its effect upon parasitic worms and upon the ani- 
mals to which it is administered. In the anthelmintic experiments with dogs 
it was administered alone, with thymol, and with chenopodium. Comparative 
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experiments were conducted with chloroform, chenopodium, chloroform and 
chenopodium, and thymol. 

The results obtained led to the conclusion that “ carbon tetrachlorid In less 
than the ascertained effective dosage (0.3 m. p. k.) or Improperly administered 
(without capsules) removed 40 hookworms and left 55, an efficacy of only 42 
per cent; but in the effective dosage of 0.3 in. p k. in capsules it removed all the 
hookworms from 9 dogs and, judging from the fecal examination, apparently 
removed all the hookworms from 5 other dogs, an efficacy of 100 per cent. A 
solution of thymol in carbon tetrachlorid in capsules was likewise 100 per cent 
effective against hookworms in the 2 infested dogs to which it was given. A 
solution of chenopodium in carbon tetrachlorid in capsules was likewise 100 
per cent effective against hookworms in the one infested dog to which it was 
given. 

“On the other hand, chloroform in doses of O.l to 2 in. p. k. in castor oil was 
only 54 per cent effective against hookworms; in single or repeated doses in 
soft capsules if was entirely ineffective. 

“Chenopodium and its constituents in single or repeated doses have an aver- 
age efficacy of 20 per cent against hookworms; in the dose commonly employed 
for removing hookworms from man, three 10-mmim doses at 1-hour intervals, 
it is only 30 per cent effective, and its maximum efficacy in any series of dogs 
used is only 71 per cent. 

“Chloroform and chenopodium for all cases reported shows an average effi- 
cacy of 09 per cent, the maximum efficacy for a scries being SO per cent in cases 
whore dogs were given three 5 to 10 minim doses in soft capsules at 1-hour 
intervals, each dose accompanied by 0.5 oz. of castor oil and followed a half 
hour later by 4 mils of chloroform in 0.5 oz. of castor oil, this dose of chloro- 
form being in excess of 0.3 in. p. k. for the average dog (a 10-kg, dog). 

“Thymol shows an efficacy of 15 per cent and, according to Otiiger's record, 
left hookworms in 7 of 9 dogs treated, with no evidence as to infestation on the 
part of the other 2 dogs. 

“Nothing heietofore reported for experimental tests of anthelmintics on dogs 
shows the 100 per cem efficacy for a series of tests against hookworms that 
carbon tetrachlorid does. The best results heretofore have been obtained by 
repeated doses of chenopodium followed by chloroform. Chloroform alone 
appears to be better than chenopodium alone, and thymol makes a very poor 
showing.** 

RURAL ENGINEERING. 


The Venturi flume, It L. Uaksit\il and C. UorrwEu (Colorado St a. But. 
265 (1921). pp. S-2H. pis. 7, ////*. f//). — Experiments conducted in the hydraulic 
laboratory at Fort Collins, Colo., at Cornell University, and at the Hold 
laboratory at Bellevue, Colo., under a cooperative agreement between the irri- 
gation division of the Bureau of Public Bonds of the V. S. Department of 
Agriculture and the Colorado Station, are reported. The report is intended to 
present a more complete statement ns to the law of How through the Venturi 
flume and to define more clearly its limitations and advantages than was done 
In a previous contribution from the station (E. S. K., 37, p 282). 

It is stated that, the Venturi flume is intended to meet those conditions for 
which the standard weir or other measuring devices are not suited, the most 
Imjwrtant application being where sufficient head is not available for other types 
of measuring devices. Its accuracy is said to be sufficient to meet ordinary 
requirements, and by actual computation it has been shown that for all sizes 
of rectangular flumes investigated with discharges ranging from less than 1 
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sec. -ft to nearly 400 sec.-ft., 94 per cent of all tests show an error in discharge 
of 5 per cent or less. A similar comparison for the V-notch flume shows that 
for discharges ranging from 0.1 to 10 sec,-ft., 70 per cent of all the tests show 
an error of 2 per cent or less. 

The following formula is given for discharges through the rectangular Ven- 
turi flume : 


(Hd-0.163 H a i) a 1 / 

Q= (0.9975 — 0.0175W)+/ 8 " WH h \j 9 /H 6 y~ 

V20-W; H « V 49VhJ 


where Q= discharge in second feet, W~ width of throat in feet, Hft=head at the 
throat in feet, H a =head in convergingsection in feet, and (H a — Hft)~ difference 

in the two heads. Logarithmic discharge diagrams for rectangular Venturi flumes 
varying in width from 1 to 5 ft. are given, based on this formula. 

The following formula Is given for the discharge through V-notch Venturi 
flumes: 



2y ii d 

- (2|+H a p 


where Q=discharge in second feet, C=0.930-f(4.07 — 1.4II a ) (H(j— 0.05 H„— 0.04) J — 
0 862 

~g-j) H a =uppcr head in feet, lift— throat head in feet, — (Ii a ~ lift)— difference 

in head in feet, <?=2.7183. A logarithmic discharge diagram corresponding to this 
formula is also given. 

The application of the formulas given is not recommended for determining 
discharges for flumes having throat widths or depths beyond the limits of 
those shown in the diagrams, ns the results will be only approximations. 

In order to obtain the best results from the rectangular Venturi flume, it is 
recommended that four gauge wells be installed and that the mean reading be 
used in determining the discharge. Frequent testing of the sensitiveness of the 
gauge wells is considered advisable. Scales or gauges attached to the inside 
surface of the flume for determining the head are said to be not sufficiently 
accurate for general purposes. It is also considered advisable, if the head is 
available, to operate the flume with the greatest difference in head possible 
Since the accuracy increases as the difference In head increases. 

Ground water in the Meriden area, Conn., G. A. Waring ( U . S. Geol. 
Survey, Water-Supply Paper 4 ft) (1020), pp. 83, pis. 7, figs. 10). — This report, 
prepared in cooperation with the Connecticut State Geological and Natural 
History Survey, deals with the geography, geology, and ground water supplies 
of an area in the south-central part of the State of Connecticut. 

Analyses of samples of ground water from various parts of the area are re- 
ported, showing a range in total dissolved solids of from 80 parts per million 
of water in a well ending in till to 367 parts per million in a well ending in 
trap. The lowest average of total solids was shown by spring waters. In gen- 
eral, the waters from the rock formations were noticeably more highly mineral- 
ized than those from the glacial drift Nearly all of the waters are of the 
calcium carbonate type. Chloride were found to form only a small percentage 
of the total dissolved solids. Nitrates reached a maximum amount in the water 
from a well ending in stratified drift The high nitrate content of this water 
and some of the other waters may be due to the presence of considerable 
organic matter, but it is considered evident that pollution exists in a number 
of the waters. 
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Surface water supply of Missouri River Basin* 1917 (17. S. Geol. Survey, 
Water-Supply Paper 456 (1921), pp. 242-\-XLII, pis. 2). — This report, prepared 
in cooperation with the States of Colorado, Montana, Wyoming, and Kansas, 
presents results of measurements of ilow made on streams tributary to the 
Missouri River Basin during the year ended September 30, 1917. 

Surface water supply of the Pacific slope of southern California, H. D. 
McGlashan (77. S\ Geol Survey , Water-Supply Paper 447 (1921), pp. 557, 
pis. 18). — The result of measurements of flow made, in cooperation with the 
State of California, on streams and basins of the Pacific slope of southern 
California are presented. 

Surface water supply of Pacific slope basins in California, 1918 (U. 8. 
Geol. Survey, Water-Supply Paper 481 (1921), pp. 814+XXXVIII, pis. 2).— 
This report, prepared in cooperation with the States of California and Oregon, 
presents the result of measurements of ilow made on streams in the drainage 
basins of the Pacific slope in California during the year ended September 30, 
1918 

Coeur d, Alone Bake, Idaho, and the overflow lands, R. W. Davenport 
( U. S. Geol Surrey , Water-Supply Paper 500- A (1921), pp. f 2] -{-31, pis. 3, 
figs. 4 )• — -This report deals with the general features and physical conditions 
of Coeur d’Alene Lake in Idaho and its overflow lands, the purpose being to 
render a statement in connection with a controversy between a water-power 
company and the land owners as to the rights of the company in causing over- 
flow of the lands. 

Hydrology and agricultural use of water in Tunis, I'. Landesque ( Dir. 
G4n. Ayr., Com., el Colon. [ lAinix], But 2$ (1920), No. 102. pp. 20 P $58, 
pis. 4y 00* 4) .—This is a general report on the surface and subsurface water 
supplies of Tunis and their use for irrigation 

Data on rainfall and on the movement of water supplies arc given in the first 
chapter, with special reference to deep infiltration and ground-water move- 
ment Attention is also drawn to the hot springs and geysers. It is stated that 
the waters of Tunis are in general highly mineralized, containing mostly salts 
of sodium, calcium, and magnesium. 

The second chapter deals with the improvement of water courses and sources 
and the use of the surface waiter for irrigation. General data are given on 
the design of dams, reservoirs, and canals, and specific structures are briefly 
described. 

A third chapter deals with the influence of forests in the improvement of 
water-supply conditions in Tunis. 

An appendix gives data on the quality of Tunisian water supplies. 

Drainage settles peat marshes (Wisconsin Sta. Bui 823 (1920), pp. 39, 40). — 
Drainage experiments in peat soil conducted by E. R. Jones and G. R. B. 
Elliott have shown that the settling of peat deposits is limited in nearly all 
cases to that above the tile. Settling was found in the grade line of the tile 
only where the water table fell below T the tile. These results are taken to 
indicate that the decomposition of the peat proceeds at the greatest rate in 
well-drained soil. The records also indicate that half of the settling during 
six years occurred during the first two years of drainage. 

Are concrete tile durable? (Wisconsin Sta . Bui. 823 (1920), p. 39). — Inves- 
tigations on the efficiency of concrete tile in six counties, by G. R. B, Elliott, 
showed that in soils free from acid, well-made concrete tile disintegrate but 
little, but where the tile was laid in peat soils quite marked disintegration 
occurred. The action appeared to be between the soil acids and the cement 
so that the tile gradually dissolved and crumbled. 
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On this basis the following specifications were prepared and accepted for 
ns o by concrete tile manufacturers : Mixture 2\ : 1 or richer by Weight, con- 
trolled vapor for curing, washed sharp aggregate, density sufficient to pre- 
vent absorption exceeding 7 per cent, and extra wall thicknesses and densities 
for tile to be used in acid soils. 

Testing war-salvaged explosives for land clearing (Wisconsin Sta. But 
$2$ (1920), p. 40). — Winter tests made under cold temperature with dry 
Grade — II TNT and with moist materials, by J. Swenehart, showed that 
freezing temperatures have no effect on either its detonation or strength. 
TNT containing from 5 to 10 per cent of water when frozen showed no dif- 
ferent detonation than when the material exploded was at ordinary tem- 
peratures. 

It was also found that Grade — III TNT is less sensitive than either Grade — I 
or Grade — IT. It was found belter to detonate TNT with a primed dynamite 
cartridge than with No. <S caps alone. A small percentage of moisture in 
grenade powder was found to interfere with detonation. Black blasting 
powder was also found to he too insensitive and to be affected by moisture. 

Analysis of roughness impact on highway bridges, W. Whited ( Engin . 
Ncws-Rec ., 86 (1921), No. H, pp. 582, 58 8, fig. J ). — An analysis of the impact 
on highway bridges due to roughness of the road is presented. 

The phases of the subject analyzed are (1) the impact produced when a 
truck wheel strikes an obstacle and (2) the impact when It jumps off the 
obstacle. Floor irregularities are considered to l>e the principal source of 
impact, and a formula is derived which indicates that when a wheel strikes 
an obstacle there is an increase of two-thirds the load for 2- in roughness. 

It is concluded that the most logical basis for computing impact in any 
member of a highway bridge is to assume that “ to add to the maximum 
stress due to the assumed maximum static load a stress equal to that due 
to a single load about two-thirds the sprung load on any wheel, applied 
at whatever point on the bridge floor, will give the maximum stress in the 
given member/’ 

Impact under high-speed traffic on highway bridges, W. T>. U filer (Engin. 
News-Re*'., 86 (1921), No. 14, pp. 588, 584). — An analysis of impact of trucks 
on highway bridges leads to the conclusion that it is sufficient to provide for 
an obstacle in. high, and that “ if bridges are designed for the specified load 
applied stutically with an additional impact load of one specified wheel load 
plus about 20 per cent, applied at whatever point on the bridge will produce 
a maximum stress in the member under consideration, ample allowance will 
be made for all impact stresses, and 20 per cent impact on all wheels will 
give a wide margin of safety/’ 

Public Boads (V. S. Dept. Ayr., Public Roads , 4 (1921), No. 1 , pp. 24, 
figs. 6). — This number of this periodical contains the usual project statement 
under Federal-aid allowances approved in March, 1923, and the following 
articles : 

Crushed Stone and Gravel Boads, by C. L. McKesson and A. F. Morris; 
British Road Classification; Capillary Moisture and Its Effect on Highway 
Bubgrades, by W. W. McLaughlin; Scholarship Essay Contest Announced; 
Bituminous Pavements Laid on Old Macadam Streets in Denver, by J. W. 
Johnson; The President’s Message on Federal Highway Policies; and Sand and 
Gravel Production Survey of Twenty-two States, by G. E, Ladd. 

Investigation to determine the draft of various farm implements (Mis* 
souri Sta. Bui. 179 (1921), p. 14 ). — Investigations by M. M. Jones to determine 
the influence of speed upon the draft and power consumption of a 2-bottom, 
12-in. general purpose plow, drawn by a tractor, showed that increasing the 
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plow speed Increased the draft and the power consumption of the plow very 
materially. Increasing the plow speed from 2 to 3 miles per hour, which 
increased the work done 50 per cent, increased the draft 11.3 per cent and the 
power consumption 67 per cent; increasing the plow speed from 2 to 4 miles 
per hour, which increased the work done 100 per cent, increased the draft 24,8 
per cent and the power consumption 140.5 per cent. 

Sharpen the sickle to save the horse ( Wisconsin tit a. Bui. 323 {1920), 
p. JfO). — Draft tests made on a used mower by F. W. Duffce witli the cutter 
bar in good and poor condition showed that when the knife was dull and the bar 
in poor adjustment, the draft was increased from 30 to 35 per cent Very little 
was gained by sharpening the knife ami leaving the bar in poor adjustment. 

Unprotected electric lights. A recently developed dust explosion and 
fir© hazard, D. J. Pktck and II. It. Brown (17. ti. Dept. Ayr., Dept. Circ. 171 
{1921), pp. 7, fly. 1 ) . — Experiments to determine whether or not the exposed 
filament in a broken electric lamp will remain hot long enough after the globe 
is broken to ignite a surrounding dust cloud are reported. 

The tests were made in an explosion chamber fitted with a socket to hold 
lamps of various sizes, and a rod with trigger release to smash the lamps. A 
dust cloud was produced by blowing dust from small shelves along the side of 
the chamber. Explosions were obtained witli both vacuum and gas-filled lamps. 
The only exception was with vacuum tungsten and carbon lamps of very low 
wattage. It is concluded therefore that dual explosions and fires can be caused 
by the breaking of an electric lamp in a dust cloud. 

Tests made to ascertain fie* danger due to the ignition of the dust on the 
globe are also reported. Temperature readings of t lie various types of vacuum 
and gas-filled lamps on I lie marked were compared with the ignition tempera- 
tures of the various dusts found in industrial plants. It was found that the 
temperature of the dust must be raised at least 150° F. above the maximum 
temperature ol the bulb to cause ignition In a specially constructed chamber, 
in which a continuous dust cloud may be maintained, it was found possible 
to start a tin* on the larger gas-filled lamps with each of four different car- 
bonaceous dusts. It is believed irom these results that any combustible dust, 
if allowed to collect on a lamp in sutlieieutly thick layers and remain long 
enough, will ignite. Methods of fire and explosion prevention are discussed. 

Methods for close automatic control of incubating temperatures in 
laboratories, J. T. Bowen ( V. ti. Dept. Ayr. Bui. 931 (1921), pp 16 , fiys, 13). — 
Methods and apparatus for the close automatic control of incubating tempera- 
tures used in the Bureau of Animal Industry are described and illustrated and 
Structural features are discussed. 

RURAL ECONOMICS AND SOCIOLOGY. 

The bases of agri cultural practice and economics in the United Prov- 
inces, India, H. M. Leake {Canibridye, liny laud: U\ Ueffer & tionn, Ltd., 1921, 
pp. TT/+277, ftps. 10). — The origin of agriculture, the physical bases of plant 
growth, and the development of crop cultivation, together with the application 
of general economic principles to agriculture are discussed in this series of 
classroom lectures. The author adheres closely in his illustrations to Indian 
agriculture, institutions of land holding, customs, and living conditions. The 
rOles of the large landholder, the Government, and the money lender in the 
future development of the agriculture of the country are outlined. 

Rural New York, E. O, Pippin {New York: Macmillan Co., 1921, pp. XVI + 
$81, pis. 9 , figs. $6). — This volume is the first of u new Rural State and 
Province Series, edited by L. H. Bailey. It gives a description of the physical 
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conformations and climatic conditions of the State, and of the historical de- 
velopment of agriculture there, with an account of agricultural and other 
related resources. Markets and marketing facilities, rural manufactures, and 
administrative and regulatory as well as educational and research organizations 
are outlined. 

[Keport of the work of the rural life department] ( Missouri Sta. But 
179 (1921) , pp. 45-49 ). — The results of a number of projects not noted before 
are reported on as follows : 

Trader and other farm equipment costs on the farm , O. R. Johnson and R. M. 
Green (p. 45). — The equipment charge for horsepower equipment and smaller 
tools is frequently prorated to different enterprises 011 the basis of the number 
of horse hours expended, and equipment charge is therefore expressed in terms 
of cost per horse hour. A summary of these costs given here indicate a range 
of from 2.3 ets. in 1914 to 3.7 ots. in 1918, and in cash outlay for repairs, re- 
placements, and additions in percentage of average inventory values of from 
28 per cent in 1914 to 42 per cent in 1918. 

Cost of producing farm products under farm conditions, O. R. Johnson and 
R. M. Green (pp. 45, 46).— The work of setting up quantitative cost formulas 
from data contained in 16 sets of accounts from 14 counties is reported on. 
Using the “wheat formula,” the cost of producing the 1919 crop in Missouri 
was determined in July, 1910, as being $25.27 an acre. The yield was estimated 
at 13 bu, to the acre, giving a cost per bushel of $1 94. The final yield reported 
for the year was 13.5 bu., on the basis of which the cost per bushel would have 
been $1.87. Using the same formula the average cost per bushel of wheat at 
1920 prices is said to have been determined ns $2.26 on the basis of a 12.75~bu. 
yield. The average total labor requirements of various crops included in this 
study are tabulated. 

The agricultural cmd marled value of Missouri farm lands, O. R. Johnson 
and R. M. Green (pp. 46, 47). — A plan of obtaining the agricultural value of 
Missouri farm lands on the basis of 1910 data for average acreage and yields 
and average prices for the 1900-1910 period, as well as certain cost of produc- 
tion figures, is outlined here, and a partial report of results including eight 
counties is given. 

Land tenure in Missouri, (). R. Johnson (p. 47). — This brief report indicates 
that the share tenant has the least capital, obtains the more fertile land, and 18 
a better feeder of live stock, getting $145 for each $100 worth of feed fed, com- 
pared to $126 for the cash tenant. The latter, however, is said to be doing the 
bigger live-stock business. The share tenant was found to pay 82 per cent more 
rent to the acre than does the cash tenant, and to pay the landlord nearly twice 
the interest on investment that the cash tenant pays. 

The standard of living on the farm as a factor in the cost of production , O. R. 
Johnson and R. M. Green (p. 47). — Household expenses of 12 or 14 farms that 
kept complete accounts continuously for several years are tabulated. The aver- 
age cash household expense per farm was found to have increased from $416 
in 1914 to $1,082 in 1920, or 260 per cent. 

Utilization' of labor on the farm , O. R. Johnson and R. M. Green (pp. 48, 
49). — The man and horse hours required in the various operations of com 
growing under north Missouri conditions in 1914 when the corn is gathered 
from standing stalks and when gathered from the shock, are tabulated here. 

Importance of farm cost accounting, W. M. Jabdine (Kansas State Bd, 
Apr. Quart, Bpt., 89 (1920), No. 158 } pp. 85-48, flff- 1).— It is said that in view 
of the difficulties involved in obtaining figures on the cost of producing farm 
products, it becomes a function of the State and Federal governments to deter- 
mine these costs and obtain the other information needed. A brief account is 
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given of the cost of production investigations by the Kansas Experiment Sta- 
tion, cooperating with the Office of Farm Management and Farm Economics of 
the U. S. Department of Agriculture, and the cost per acre of growing the 1928 
crop of wheat on 300 farms in 22 counties in Kansas is tabulated in detail. The 
1917 business on a Kansas farm, showing expenses and their distribution by 
complete cost accounting, is also tabulated. 

[Cost of production on the North Dakota College demonstration farms 
In 19201, E. I Olsen (North Dakota Sta. Bui 148 (1921), pp. 4-33, 36-38, 
flff. 1). —Farming operations followed on the various fields of the 19 demon- 
tration farms in 1920 are set down briefly, and costs are computed from ac- 
counts rendered in superintendents’ reports, using certain unit values found in 
U. S. Department of Agriculture publications. Crops and yields are tubulated. 

The farmer’s economic problem, H. C. Taylou ( Kansas State Bd. Agr. 
Quart . Rpt , 39 (1920), No. 153 . pp. 26-35). — Figures relating to the cost of 
producing cotton in 1928 and in 1918 on different farms in Sumter County, Ga., 
are tabulated for the purpose of illustrating the differences between average 
cost and bulk line cost, and to point out the necessity of having the price some- 
what above the average cost if farmers are to prosper in the production of an 
important staple crop. 

Records from 35 McPherson County, Kans., farms are also tabulated. From 
these it is indicated that the average cost of producing wheat in 1919 was $2.43 
per bushel. About 00 per cent of the wheat was produced at an average cost or 
below, but in order to cover the cost of 85 per cent of the product it would be 
necessary for the price to go slightly above $2.95. Another table is given show- 
ing the basic requirements m producing an acre of wheat on the basis of data 
from the same group of farms, all of tins being given to show the kind of cost 
data which can he obtained and to indicate the way in which it should be 
Interpreted. 

The subjects of farm finance and farm labor problem are also briefly dis- 
cussed. 

A system of accounts for live-stock shipping associations, C. N. Wilson 
( Win. Div. Market s Bui , 1 (1920), No. 4 . p. /.})* — Blank forms and brief 
descriptive notes are offered. 

A system of accounts for cooperative warehouses, C. N. Wilson (Wis. 
Div. Markets Bui. , 1 (1920), No. 5, pp. 30). — As a result of a survey of the 
accounting methods used at a number of points In the State, various distinct 
types of accounting were found. The system outlined in this bulletin is offered 
to enable cooperative warehouses to comply with requirements of the law and 
to facilitate the making of income-tax returns. 

A system of accounts for cheese factories, 0. N. Wilson (Wis. Div . 
Markets Bui , 1 (1920), No. 8, pp. 16). — The suggested accounting blanks and 
brief interpretive text are presented with the idea of assisting the standardiza- 
tion of business methods in the cheese industry of Wisconsin. 

International yearbook of agricultural legislation (Inst Intematl Agr, 
[Rowe], Ann. Intermtl. L4g. Agr., 9 (1919), pp. L/A-f 1130). — This volume 
continues information previously noted (E. S. R., 42, p. 390). 

Foundations of agricultural prosperity, R. T. Ely ( Chicago : Amer. Farm 
Mortgage Bankers 1 Assoc., 1920, pp. 15). — In this address the effect of the tax 
exemption feature of many modern securities in influencing investment other- 
wise than In land is pointed out. It is said that real estate taxation is higher 
in the United States than in foreign countries, and figures are given in support 
of the statement. Investigation of land economics and the relation of land and 
agricultural labor are urged, and attention is called to The Institute for Re- 
search in Land Economics, established in October, 1920. 
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Farm tenancy leads to ownership (Wisconsin ftta. Bui . $23 (1920), p, 48). — 
This brief note indicates that from a recent survey of farm tenancy in Wis- 
consin, by B. H. Hibbard and J. D. Black, the facts were brought out that 
during recent years ownership is delayed to a later period in a man’s life, 
and that for the first purchase of land by the men interviewed five-sixths of 
the money required was furnished by relatives or by retired farmers of the 
neighborhood. 

The world’s wheat problem, It. T. Hinckks ( Hereford , England: Hereford 
Times, Ltd . fAWJ, 2. ed. y pp. 13), — This subject is presented from the point 
of view that a certain amount of home-grown wheat is important in British 
national economy. Prewar tendencies toward the development of specialized 
markets and special trade between countries, upward trends in prices, and 
various factors operating to check the expansion of the world’s wheat acreage 
ate discussed, and the existing world supply and demand are estimated. The 
passing of local wheat mills in England, and the competition of oats, barley, 
and other grains that are easily fed to live stock are given as considerations 
in the decrease of home-grown wheat. The guarantee system of encouraging 
home production is held to he ineffective, and option contracts are favored. It 
is said, however, that the high prices then prevailing will inevitably increase 
the immediate world production. 

Monthly Crop Reporter (U. ft. Dept. Agr ., Mo. Crop l tptr 7 (1921 ) , Nos. 4« 
pp. 87-4$* figs 2: 5, pp y 49-80, figs. 2). — Monthly estimates of crop acreage, con- 
dition, and yields, with summaries and comparisons over various periods and 
the usual data relating to farm value and prices, numbers of live stock, and the 
farm labor supply are given in these numbers. In the first-named, brief notes 
summarizing field reports on April 1, 1921, by States in regard to important 
crops ure also included. A special tabulation of the acreage and value of crops 
grown in 10 Southern States, 1910 to 1920, inclusive, and five-year averages for 
the periods 1915-1939 and 1910-1914 is presented in order to bring out the ex- 
tent of diversification in the cotton-producing section. 

No. 5 consists largely of reports on the condition of crops and farm animals 
May 1. A special tabulation, graphically illustrated, indicates the estimated 
yearly acreage tonnage of 11 crops hauled on country roads, 1915-1919. 

The Market Reporter (IJ. ft Dept. Agr., Market Rptr 8 (192 J), Nos. 19, 
pp. 289-804 , figs . 4; pp. 805-320; 21 , pp. 321-380, figs. 2; 22, pp. 337-352).— 
Abstracts of information on domestic movement, imports and exports, prices, 
and the situation in the market of specified commodities and important classes 
of agricultural products, together with analyses of foreign market conditions, 
are given. Special articles in No. 19 set forth the use of lard substitutes, re- 
view the development of wheat production in Argentina, and present a sum- 
mary of milk marketing costs found in Columbus, Ohio. No. 20 contains a brief 
article showing wheat exportations from Australia through a period of years. 
In No. 21 there are special articles setting forth the expansion of the world’s 
trade in condensed milk and describing the importance of the grain hay crop 
west of the Rockies. 

Wisconsin agricultural statistics for 1919, annual crop and live-stock 
review, J. A. Becker (Wis. Dept. Agr. Bui. 28 [1920], pp. 99, figs. 12). — General 
summary notes are given showing estimates of the acreage and value of 2T 
crops, including flaxseed and timothy seed, also the number of farms, land 
values, and farm wages in Wisconsin in 1919, with comparisons of data for 
earlier years. Discussion, tables, and graphs show the increase in average crop 
yields in the United States and Wisconsin since records of crops were first 
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matte in 1866. Thirty-two tables embody statistical information secured co- 
operatively by State and Federal officials. 

Live stock and animal products statistics, 1909—1910 ( Canada Bur. 
Statin., hive Stock and Anim . Prod. Static., 1909-1919, pp. 181, pis. 2, figs. 27 ). — 
The present report introduces a series designed to cover production and trade 
in Canada during the war period and in prewar years for comparison. Tables 
are offered summarizing data from censuses, annual reports, monthly records 
of imports and exports, cold storage holdings, and wholesale and retail prices, 
and other official sources. These tables relate to live stock, meats and dairy 
produce, the International market situation, and prices in Canada. Charts are 
given illustrating variously animals on farms; monthly cold storage holdings; 
annual British importation of meats and produce, showing also Canada’s net 
exports and British import prices, 1906-1918; United States foreign trade in 
meats and dairy produce, showing also wholesale prices at the principal mar- 
kets compared with Dun’s index numbers, 1895-1918; and comparison of live 
stock receipts at the principal markets with prices. 

[Agricultural and live stock statistics of Finland J ( Statis . Arshak Fin- 
land, n scr., lG ( 19 IS), pp. 12b-m; 17 (1919), pp. 94-115) —Ag: ricultural 
statistics in these volumes continue the series previously noted (E. S. R., 41, 
p. 388). 

Prices and wages in India (India Dept. Staffs., Prices and Wages India, 
85 (1920), pp. [VlJ]A-2/f4. dgs. 2). — Wholesale and retail prices of food grains, 
other agricultural products, and live stock, as well as wages, have been added 
to similar statistics for previous years, bringing up to the year 1919, and in 
some cases up to 1920, the series previously noted (E. S. Li., 42, p. 291). 

AGRICULTURAL EDUCATION. 

R IT 8 : A register of the rural leadership in the United States and 
Canada, compiled by L. It. Bailey (Ithaca, N. Y. : Author, 1920, pp 588). — 
This revised edition of the rural Who’s Who, previously noted (E. S. R., 41, p M 
897), contains 4.031 entries Directories are also appended of the national 
agricultural and rural societies in Uu* United States and Canada, journals 
devoted to agriculture and rural life, official provincial and State departments 
of agriculture, and the colleges and schools of agriculture. 

Agricultural education conference (Fed. Bd. Vocat. Ed., Vocat. Summary, 
8 (1921), No. 11, pp. 177-179). — The outstanding features are given of com- 
mittee reports submitted at the fourth annual regional conference of State 
supervisors and teacher trainers of the southern region, held at Montgomery, 
Ala., January 3-5, 1921. 

It was recognized that in the organization of a year's work in vocational agri- 
culture teachers should make a thorough survey of their particular com- 
munities. The course of study should be issued and its length prescribed by 
the individual teacher rather than the State supervisor or (lie State office. The 
course should be based upon a careful analysis of the farm enterprises and 
farm jobs, both productive and nonproductive. Farm shopwork should become 
an integral part of the agricultural course rather than a separate course. 

It was recommended further that separate departments responsible directly 
to the institutional administration should be organized in teacher-training 
institutions. Teacher-training work as a whole should begin in the junior 
year, and a committee of the agricultural faculty in the agricultural college 
should be organized to study curriculum problems in the training of vocational 
teachers. The teacher-training department should continue training its gradu- 
ates after they have become vocational teachers through itinerant teaching 
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for at least one year. All members of the teacher-training staff should have 
an opportunity to do some Itinerant teacher-training work, and likewise, all 
itinerant teachers should be given an opportunity to do some resident work. 
More or less opposition was expressed to the idea of having local teachers away 
from their respective localities during the summer months, and where summer 
schools are offered, they should be for men who have not completed either the 
technical or professional work in teaching. When teachers are required to be 
away from their localities for more than four weeks at a time a substitute 
teacher should be engaged to supervise the practical work. A definite recom- 
mendation was that a short intensive course, not to exceed four weeks in length, 
for Slate supervisors and teacher trainers now in service, be given at some 
point within the southern region during 1021, in cooperation with the Federal 
Board for Vocational Education. 

Statements art* made of the minimum standard approved for directed or 
supervised practice work; the fundamentals approved for part-time and evening 
work and for vocational education for negroes; means for advertising and 
promoting vocational agricultural education within the respective States; com- 
munity activities considered a definite part of the agricultural teacher's job; 
courses recommended in toacher-truiirng work : and conditions for judging the 
work of the local teacher by itinerant men. 

Third annual report of the State Hoard for Vocational Education, 1020, 
T. E. Johnson kt al., M. L. Burton, F. K. Kkdzhs, and F. .1 iiffeks ([1/ir/i] 
Bd. Vocal Ed. BuL 209 (1920), pp. SO).— -This is the report of progress In 
vocational education in Michigan for the year ended June 30, 1920. During the 
year 59 schools offered courses in vocational agriculture with a total enrollment 
of about 2,050 students in agriculture. The agricultural instructors were em- 
ployed for the 12 months of tie' year. Thirteen all-day schools, with a total 
enrollment of 1,319 students, and 10 evening schools, with a total enrollment of 
2,4*10, had courses in vocational home economics. There were 01 teachers in 
training in vocational agriculture and 00 in vocational home economics at the 
Michigan Agricultural College, and 15 in home economics at the Michigan State 
Normal College. Statistical tables are included. 

Proceedings of the first national conference on rural school consolida- 
tion (Bui. Iowa Statu Teacher h Col., 20 (1920), No. 4, pt. 2 , pp. 85). — This 
report of the proceedings of the first national conference on rural school con- 
solidation held at Cedar Falls, Iowa, February 17-19, 1920, includes brief 
surveys of the present status of the consolidation of rural schools in the various 
States, and among others, committee reports and papers on the course of study, 
the preparation of teachers, some things we have learned about rural school 
consolidation, the problems of transportation and good roads as related to 
consolidation, the advantages and disadvantages of the various units of taxa- 
tion and administration, the rural high school in connection with and as made 
possible by rural school consolidation, the need of more money in the consoli- 
dation of schools, and the library in the consolidated schools. 

[Nature study] (Nature-Study Rev., 11 (1921), No. 2, pp. 41-51, 55-86, 
fig. 1 ). — This issue includes a report of the proceedings of the fifteenth meeting 
of the American Nature Study Society held December 29, 1920, and the following 
papers : 

A survey of twenty years' process made In the courses of nature study, A. J. 
Patterson (pp. 55-62). — The author summarizes her survey as follows: “The 
earliest outlines and courses were largely in the form of questions. Few of 
them made any attempt to grade the work. Most of them were overtechnical 
for children. The period from about 1897 to 1905 brought out a large number 
of graded courses with many helpful books, outlines, and suggestions for teach- 
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fcng, The 10 years from 1905 to 191J5 saw nature-study ontlines in most of the 
State courses and in a large number of city systems. The courses were in the 
main uniform both in the matter of material used and the method of attack. 
The last 5 years has been a period of sifting and. shifting, of revising and 
testing in the light of child study, which has resulted in a better adaptation of 
the material and method to the needs of developing children.” 

A survey of twenty years' progress in nature study in providing materials for 
Study, E. E. Shaw (pp. 63-67). — This is a discussion of the progress made along 
the lines of choice and use of nature-study materials. 

A survey of twenty years' progress in measuring results in nature study, E. It 
Downing (pp. 08-70). — This is a copy of the author’s revised range of informa* 
lion test in science. 

A survey of twenty years' progress in nature study in eatenston work , A. F 
Sattertlnvalt (pp. 71-80). —The author discusses the progress made in the 
various phases of extension work, including corn-growing contests begun in 
1SX)1 in Illinois, boys’ clubs started in 1002 in Ohio, and farmers’ cooperative 
demonstration work in the South begun in 1004 and developed to include girls’ 
clubs in 1910, together with results of the work. 

Reaching and training rural teachers , E. L Palmer (pp. 81-86). — An attempt 
to so simplify and organize the sources of information available to rural 
teachers that nature study may practically take care of itself is presented. 

Syllabus of an introductory course on part-time education (Calif. Until, 
Yocat. lid, Bui. 1 (1920), pp. 1 1*0, fig. 1 ). — This syllabus N intended for ad- 
ministrators and teachers of special classes to be establhshed under the Cali- 
fornia compulsory part-time education act, approved May 27, 1919. Among the 
topics outlined are Part-time Education in Agriculture, by F. L Griffin and 
ft. U, Dndisuian. and Part-time Education in Home Economics — Organization 
and Admin ist rat ’on, Class Organization and Courses of Study, by M. I. Murohie. 
The text of the law, un article on Instruction in Vocational Agriculture in Wood 
County, Wis., by W S Welles, etc., are appended. 

MISCELLANEOUS. 

Thirty-third Annual Report of Colorado Station, 1920, C. P. Ottxettk 
kt al. (Colorado 8la. Rpt. 1920, pp. 42 ). — This contains the organization list, 
a financial statement for the fiscal year ended June 30, 1920, a report of the 
director on the work of the station, and depart mental reports. The experi- 
mental work reported is for the most part abstracted elsewhere in this Issue. 

Annual Report of Idaho Station, 1920, E J. Iddings (Idaho *S *ta. But. 
122 (1921), pp. 6//, figs. S ). — This contains the organization list, a report of the 
director, and financial statements for the Federal funds for the fiscul year ended 
June 30, 1920, and for the remaining funds for the fiscal year ended December 
31, 1920. The experimental work reported is for the most part abstracted 
elsewhere in this issue. 

Thirty-second Annual Report of Louisiana Stations, 1920, W. H, Dai- 
ktmple (Louisiana Rtas. Rpt. 1920 , pp. 82 ). — This contains the organization 
list, a financial statement regarding the Federal funds for the fiscal year ended 
June 30, 1920, and the State funds for the fiscal year ended December 31, 1920; 
and a report by the director, including brief departmental reports. The ex- 
perimental work reported is for the most part abstracted elsewhere in this issue. 

Thirty-second Annual Report of Michigan Station, 1919, R, 8. Shaw 
kt al. (Michigan Rta. Rpt . 1919, pp. 227-784, figs. 124). — This contains a finan- 
cial statement for the year ended June 80, 1919 ; reports of the director and 
heads of departments on the work of the station during the year, the expert- 
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mental features of which have been for the most part abstracted elsewhere In 
this issue, and reprints of Bulletins 282-284, Special Bulletins 904)7, Technical 
Bulletins 48 and 44, and Circulars 36-40, all of which have been previously 
noted. 

A report of work at McNeill Branch Experiment Station, from 1012 
to 1017, inclusive, E. B. Ferris ( Mississippi Sta. Bui. 188 (1920), pp. 33).— 
The experimental data included in this report are for the most part abstracted 
elsewhere in this Issue. Meteorological observations are also summarized, as 
noted on page 210, and a discussion is included of the progress made In live 
stock and horticultural investigations. 

Report of work at South Mississippi Experiment Station for 1018, 
1010, and 1020, E. B. Ferris (Mississippi SI a Bui. 19k (1920), pp. 8-28).— 
Work at this substation, located at Poplnrville since its removal from McNeill 
in 1919, is reported for the seasons of 19J9 and 1920. Data relating to field 
crops are noted on page 223 of this issue. 

What the agricultural experiment station is doing for Missouri, July 1, 
1910, to June 30, 1920, F. B. Mumford (Missouri Sta. Bui. 179 (1921), 
pp. 80 , figs. 17 ). — This contains the organization list, a report by the director 
on the work and publications of the station, and a financial statement for 
the Federal funds for the year ended June 30, 1920. The experimental work 
reported is for the most part abstracted elsewhere in this issue. 

Thirty-second Annual Report of New York Cornell Station, 1919, A. R. 
Mann (New York Cornell Sta. Rpl 1919 , pp. CfV+ 1108+8. pis. 57, figs. 735).— 
This report, presented as usual as that of the dean and director of the New 
York State College of Agriculture and the Cornell Station, contains the or- 
ganization list, data relating to the work and publications of the station, a 
financial statement for the fiscal year ended June 30, 1919, and reprints of 
Bulletins 398 and 399 and Memoirs 13-27, all of which have been previously 
noted. 

Thirty-third Annual Report of New York Cornell Station, 1920, A. R. 

Mann (New York Cornell Sta. Rpt. 1920 , pp. 79+4 )- — This report embodies 
data corresponding to the above for the fiscal year ended June 30, 1920, but 
contains no reprints of bulletins or other publications. 

Report of the director, July 1, 1919, to June 30, 1920, P. F. Trow- 
bridge ( North Dakota Sta. Bui. 1/ f 6 (1921), pp. 7/8, figs. 7) — This contains the 
organization list, a report of the director, and a financial statement for the 
fiscal year ended June 30, 1920. The experimental work reported is for the 
most part abstracted elsewhere in this issue. 

Twelfth to Eighteenth Annual Reports of Edgeley Substation, 1914- 
1920, 0. A. Thompson (North Dakota Sta. Bui. 11,5 (1921), pp. This 
bulletin contains meteorological data and brief summaries of the hues of work 
at this substation from 1914 to 1920, inclusive. The experimental work re- 
ported is for the most part abstracted elsewhere in this issue. 

Fifteenth Annual Report of the State demonstration farms, 1920, 
E. I. Olsen (North Dakota 8ta<. Bui 148 (1921), pp. 88, figs. 8).— “Weather 
conditions during the growing season of 1920 and data as to cost of crop 
production, yields, and wheat milling and baking tests are briefly sum- 
marized. The experimental work reported is for the most part abstracted 
elsewhere in this issue. 

Thirty-second Annual Report of Texas Station, 1919, B. Youngblood 
(Terns Sta. Rpt. 1919, pp 2d).— This contains a report of the director on the 
work of the station and the various substations, and a financial statement for 
the Federal funds for the fiscal year ended June 30, 1919, and for various State 
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funds for the fiscal year ended August 31, 1919. The experimental work re- 
ported with rice and cotton is abstracted on page 229. 

Thirtieth Annual Report of Washington Station, 1920, E. C. Johnson 
(Washington Sta . Bui 158 (1920), pp. 47).— This contains the organization list, 
a report on the work and publications of the station during the year, and a 
financial statement for the Federal funds for the fiscal year ended June 30, 
1920, and the remaining funds for the fiscal year ended March 31, 1920. The 
experimental work reported is for the most part abstracted elsewhere in this 
Issue. 

New farm facts: Annual report of the director for 1919-20, H. L, 

Russell and F. K. Mokrjson ( Wisconsin Sta. Bui. $23 (1920), pp . 98, figs. 38 ). — 
This contains an account of the activities of the station, a list of the station 
publications of the year, arid a financial statement as to the Federal funds for 
the fiscal year ended June 30, 1920. The experimental features not previously 
reported are for the most part abstracted elsewhere in this issue. A special 
feature is the insertion in the text of a number of brief general articles. 

General index to Colorado Experiment Station publications, compiled by 
A. 1 >ilts (Cohn ado Sta. Bui . 283 (1921), pp. 69). — This contains a combined 
subject and author index to Bulletins 1-240, Press Bulletins 1-58, annual re- 
ports from 1888 to 1018, inclusive, and three special river bulletins. 

Monthly Bulletin of the Ohio Experiment Station (Ohio Sta. Mo. Bui 6 
(1921), A o. 3-f h pp. 88-1)1], ftps. 7). — This number contains several articles ab- 
stracted elsewhere in this issue and a brief note on potato diseases. 

Monthly Bulletin of the Western Washington Substation (Washington 
Sta.. West. Mash. Sta . Mo. Bui 9 (1921), No. 2, pp. 17-32, fig; s. 2).— This 
number contains brief articles on the following subjects: Renewing the Lawn, 
by J. L. Stahl; Production of Silage Corn and Mangels, bv M. K. McCollam; 
Anticipating Pasture Shortage, by EL E. McNutt ; Chick Tricks, by Mrs. G. R. 
Slump; Intestinal Roundworms in Poultry, W. T. Johnson; and Insect Pests of 
the Home Garden and Their Control, by A. Frank. 

A dictionary of scientific terms, 1. F. and W. P. Henderson (London: 
Oliver and Boyd, 1920, pp. VIJ1 -\-$ol t ) . — This dictionary gives the pronuncia- 
tion, derivation, and definition of terms in biology, botany, zoology, anatomy, 
cytology, embryology, and physiology. 

Elements of statistics, A. L. Rowley (London: P. S. King & Son , Ltd.; New 
York: Charles Senbner's Softs, 1920 , 4 cd., pp. X 1 4 45.9, pis. 12, figs. 37). — Part 1 
of the present edition of this standard treatise deals with elementary statistical 
methods and is based upon similar material in the first edition published in 
1901. On the other hand, part 2, Applications of Mathematics to Statistics, is 
practically a new' discussion of frequency curves and the theory of correlation 
including partial and multiple correlation. Although the illustrative data are 
taken mainly from the field of economics, the needs of the experimenter are not 
neglected in the theoretical treatment. 

The author believes that an elementary knowledge of infinitesimal calculus 
is necessary for the serious study of mathematical statistics. “ This opinion is 
confirmed by the very loose reasoning often employed by writers w ho make too 
facile use of the standard deviation, of curves of frequency, and especially of 
the coefficient of correlation. ... No one should attempt to measure correla- 
tion till he has studied the theory closely and critically.’* 
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Illinois University. — The legislature has granted appropriations aggregating 
$ 10, 500,000 for the ensuing biennium. This is a material increase over the 
present appropriation, which had not been enlarged since 1910, although student 
enrollment had more than doubled and operating expenses greatly expanded. 

Kansas College and Station. — H. B. Walker has been appointed head of the 
farm engineering department of the college, and has “been succeeded as head of 
the rural engineering department of the extension division by Mark HavenhlU. 
Other appointments include Paul L. Mann as assistants; rofessor of the milling 
industry and E. S. Lyons, previously instructor in soils, as superintendent of 
the agronomy farm. G. A. Maxey, assistant professor of dairy husbandry, has 
resigned. 

Louisiana State University. — As the result of action taken by the State con- 
stitutional convention, just adjourned, the university will receive $7,500,000 for 
new buildings and equipment. This sum lias been set apart for the purpose 
from funds accruing from the newly established severance tax on oil and other 
natural resources. Plans are under way for the erection of the new buildings 
on a 2,000-acre tract near Baton Rouge. 

The new constitution also provides a one-half mill tax, which it is estimated 
will yield approximately $1,000,000 per annum for the maintenance of the 
university. 

Missouri Station.— Seven new projects have been stalled b) the station 
during the past joar. These include studies of (1) relation of food consumed 
to protein and energy retained iu the carcass, (2) sunflower seed as a feed for 
fattening swine, (.‘D standards of growth for dairy cattle, {A ) genetic analysis 
of maize, (5) morphological classification of the varieties of so.v beans, (6) rate 
of growth of chicks under normal conditions, and (7) distribution of abortion 
Infection in swine by positive reacting immune carriers. 

The resignations are noted of T. E. Friedemanu and O. K. Pollock as assistants 
in agricultural chemistry and field crops, respectively. Alva C. Hill has been 
appointed assistant in field crops. 

Rutgers College.- The new horticultural building, a two story brick struc- 
ture, was recently dedicated. The principal address was made by F. A. Waugh 
of the Massachusetts College, who predicted the principal impending develop- 
ments in horticultural practice as along marketing lines. 

President W. H. 8. Demurest has been granted a year’s leave of absence, to 
be spent in part in compiling a history of the college. 

North Dakota College. — O. A. Barton, formerly State club loader, has been 
appointed in charge of the poultry department, with Glen Mcllroy as assistant. 

Oregon College. — II. H. Gibson, professor of vocational and agricultural 
education in the University of Arizona, has accepted an appointment as head of 
the department of agricultural education. 

Rhode Island Station. — Helena A. M. Tibbetts has resigned as assistant In 
animal breeding and pathology and has been succeeded by Mary E. Williams, a 
1921 graduate of Simmons College. Robert L, Jones, a 1921 graduate of the 
Massachusetts College, has been appointed assistant in chemistry. 
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At no period in the history of the experiment stations have changes 
come so rapidly in their administrative officers as in the past few 
years. A year ago it was reported that the directorship of prac- 
tically half of the experiment stations had changed since 1914. Dur- 
ing the current year ten more changes have been added to the list. 
This is an unusually large quota for a single year, and it includes 
several directors who have long held a prominent place in the annals 
of these institutions. The conspicuous character of their service and 
the change which their retirement makes in the roster of station offi- 
cers are matters worthy of more than passing notice. 

A list which includes such names as Jordan, Thorne, Woods, 
Duggar, and Rolfs reaches well-nigh back to the beginning of the 
American stations, and when there are added those of Knight-, 
Harris, and Coulter of the more recent group, it will be evident 
what a single year has brought about in the station ranks. Three 
of these men have been associated with the experiment stations since 
their organization under the Hatch Act thirty-four years ago, and 
two were almost the last connecting link between the original State 
stations and the national system which grew out of them. Two 
others had been in the station work nearly or quite thirty years, while 
two more had served the stations for fourteen and seventeen years 
respectively. 

The States affected by these changes are Alabama, Florida, Maine, 
Minnesota, New York, Ohio, Oklahoma, Utah, and West Virginia, 
together with the Virgin Islands. The directors involved in these 
changes will not in all cases be permanently lost to the interests of 
agricultural inquiry. Dean Thatcher, for instance, who left the 
Minnesota Station, has gone to the New York State Station to give 
his entire time to research. Others, although they have relinquished 
administrative positions, have not retired and are likely to join the 
forces elsewhere. While changes in the administrative force are to 
some extent inevitable with the passage of years, when they result 
from political or other unfavorable conditions they indicate that the 
stability of these high positions is not yet fully assured in all cases. 
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We are apt to give little thought to the beginning of things, and 
sometimes fail to realize the conditions through which the stations 
have come up to their present stage of development. We may easily 
overlook the large extent to which this development is the result of 
the vision and the influence of certain long-time leaders who have 
sought diligently to promote the ideals and work out the mission 
of the experiment stations, in a national sense as well as in their 
individual States. 

As man is the fundamental factor in research, so< he has been in 
developing this new type of institution on American soil, adapting 
it to its environment without sacrificing the essentials of its general 
character. Each State has in a sense been a problem in itself, but the 
example of certain ones and the wise counsel of prominent indi- 
viduals has been a very large factor in leavening the whole and 
establishing definite policies. It is well to remember, therefore, the 
service of those whose influence has been large in realizing the high 
conception and the destiny of the American stations. To that end 
the conspicuous list of the year may be passed in review. 

Prof. J. F. Duggar of Alabama began his station connection in 
1890, as assistant director in South Carolina. He was for three 
years in editorial work on Experiment, Station Record , then became 
agronomist at the Alabama Station, and director in 1908, holding 
that position for eighteen years. A thorough student and scholar 
of science, his inclinations were strong in the direction of research 
having a special bearing on crop production in the Southern States. 
In his devotion to the interests of that section and his clear vision 
of the ways and means for improvement, he never lost sight of the 
ultimate practical aim of experimentation, however technical it 
might be. He worked to such good purpose that he gained for him- 
self recognition as one of the foremost agricultural authorities in the 
South, and a leading expert in the field of agronomy. He has been a 
resourceful and untiring worker who put his best into Ins work and 
never shirked responsibility. He has been strong in the councils 
of his State and in those of the southern stations as a whole. 

Prof. P. II. Rolfs, with two short interruptions, had been con- 
nected with station work since 1891, and director of the Florida 
Station for fifteen years. These years marked a period of decided 
change and development in that station. Its work was systematized 
and directed along the channels of certain leading industries, and 
won much support and commendation. While Prof. Rolfs has sev- 
ered his association with experimental work in this country, our loss 
will be the gain of a neighboring State in Brazil, where his experi- 
ence and ability will be relied upon in establishing an institution for 
agriculture along American lines. 
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When the experiment station work in Connecticut was reorganized 
under the Hatch Act, Dr. C. D. Woods became chemist and vice- 
director of the Storrs Station, then in charge of Prof. W. O. At- 
water. He took an important part in the investigations which the 
latter conducted, notably in human nutrition and the relation of 
legumes to nitrogen assimilation from the air. In the directorship of 
the Maine Station, dating from 1 890, he followed one who had secured 
for himself and the station a high degree of confidence and recogni- 
tion. These he was aide to maintain and to develop the station work 
on sound fundamental lines. He believed in the power of research 
to supply the practical means of advance, and he sought to do the 
things that would endure. To that end he built up a corps of able 
investigators whom he stimulated and protected in holding to their 
problems. This, with the opportunity he sought for them and the 
large freedom of initiative he encouraged, placed the activities of 
the Maine Station on an unusually high plane and gave it a nation- 
wide reputation. His sudden removal after nearly a quarter century 
of service, at a time when he was seeking to provide for a line of 
study whose interruption had been threatened, is one of the tragedies 
of station administration from which it was hoped the system had 
become free. 

Dr. II. G. Knight began station work in Wyoming in 1904 and 
had held the position of director since 1910, going to Oklahoma in 
1918. His standards and his administrative ability enabled him to 
place the work of the latter station in a much stronger position. 
His work there was interrupted by his resignation, which, although 
voluntary, was due to unfortunate conditions which have frequently 
befallen that institution. 

Dr. F. 8. Harris had been for fourteen years in the station work 
in Utah, and for the past five years its director. He brought to 
his work sound scientific training and clear conceptions of the ne- 
cessity for thoroughgoing inquiry as a safe basis for generalization. 
He left the station to accept the larger administrative position of 
president of the Brigham Young University. 

Dr. John L. Coulter, an economist and the first of his specialty to 
head a station, had been dean and director in West Virginia since 
1915. He leaves to become president of the Agricultural College in 
North Dakota. 

When the United States took over the Virgin Islands, it found an 
experiment station on the island of St. Croix which had been estab- 
lished in 1910 under Danish auspices. It was organized by Dr. 
Longfield Smith, a graduate of the Universities of Edinburgh and 
Leipzig, who had been connected with the Department of Agricul- 
ture in Barbados, and he had remained at the head of the station 
from the time of its establishment. He was continued until the 
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past summer, when at his own request he retired to engage in citrus 
growing in Florida. 

A conspicuous figure in the Association of American Agricultural 
Colleges and Experiment Stations for many years has been the 
Director of the Ohio Experiment Station. This has been due to the 
man himself and to the prominence of the institution he represented, 
which was the first station to be established in the Central West. 
He was appointed director of the station in 1887, and had served 
continuously in that capacity for thirty-three years. He had pre- 
viously been manager of the State university farm, where experi- 
mental work was carried on, but for several years prior to his ap- 
pointment as director he had been engaged in agricultural journalism. 
It is interesting to recall that Prof. Thorne was present at the first 
meeting of representatives of the agricultural colleges and experi- 
ment stations at Washington in 1885, at which, as he has told us in 
his address as president of the association which grew out of that 
assembly, chief attention was given to the Cullen bill for a national 
system of experiment stations. Although that bill did not pass, the 
essentials of it, with minor changes, became the Hatch Act of 1887. 
The first convention of the Association of American Agricultural 
Colleges and Experiment Stations was held in that year, with at- 
tention naturally centering in the new measure. The only record of 
this first convention we owe to the notes which Prof. Thorne took 
and preserved as secretary. As he has pointed out, the Association 
was called into being by the movement for a national system of ex- 
periment stations, and gave its early attention to inaugurating and 
directing a new enterprise in the world. 

Up to the time of the passage of the Hatch Act the Ohio Station 
had received about $5,000 a year. For the current year its appro- 
priation is approximately $300,000, the largest of any of the sta- 
tions. Its remarkable growth is a product of the constructive plan- 
ning and leadership of its director, supported by a confident and 
appreciative Commonwealth. 

It was through Prof. Thorne's initiative that the station was moved 
from the grounds of the University to a location where it could have 
adequate and permanent provision of land, and it was under his 
immediate supervision that the extensive series of field plats was 
laid out which has made the Ohio Station one of the leading ex- 
ponents of plat experimentation. 

Although he had not had opportunity for that broad and severe 
college training we now associate with the preparation of the in- 
vestigator, Prof. Thorne has evidenced a true scientific mind, be- 
cause his has been a truth-loving and a truth-seeking mind. To a 
large extent he may be said to be self-made in his knowledge and 
in his appreciation and understanding of science. Through all the 
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years he has labored diligently for the unbiased truth that he might 
know it. He has been close to agricultural practice and anxious to 
give it material aid, but he has sought first of all the facts and their 
meaning, that he might have wisdom in their interpretation into 
practice. The breadth and liberality of his view is indicated by the 
development of his organization, building department upon depart- 
ment as the need for it became evident in working out the group of 
problems to which the station has addressed itself. The standards 
he has held up for himself and his staff have shown how deeply he 
was imbued with the spirit of science. 

Despite the heavy burden of administrative responsibility resting 
upon him, Prof. Thorne has carried a remarkable amount of investi- 
gation in the field of soil fertility. For some time he has sought 
relief in retirement from the directorship in order that he might 
devote himself wholly to garnering in the product of these investi- 
gations, a request which was at length granted him last spring. This 
is a happy outcome, for no one is so well fitted jus he to digest these 
findings and bring to light their teachings in the realm of fact and 
method. 

Two quotations from Prof. Thorne's address as president of the 
Association of American Agricultural C olleges and Experiment Sta- 
tions in 1916 illustrate the vision and purpose which have guided him 
in his thirty-three years of directorship. lie said : “ The agricultural 
experiment station is a necessary and indispensable complement to 
the college of agriculture, for the experiment station is both the 
crucible in which theories are tested and the fine gold of truth is 
separated from the dross of error, and the instrument of research 
by which further progress is made into the realm of the unknown.” 
And again: “Science can not stand still. Each extension of the 
horizon of our knowledge only expands the boundary of the un- 
known, and makes yet more imperative the necessity for further 
research, and the institution which contents itself with present 
knowledge will soon find itself forgotten. . . . After all is said, 

it is to the soil and its secrets that we must turn for the material 
progress of the race; and when material progress ends the intellect 
will also stagnate.” 

Dr. W. H. Jordan, who retired in June, was one of the few remain- 
ing pioneers among the station directors who aided in founding and 
building the American system of agricultural research. He was the 
last of the group who bind the original State stations with the pres- 
ent national system. 

The Maine fertilizer control and agricultural experiment station 
was established in March, 1885, and Dr. Jordan, a native son, was 
67287° — 21 2 
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called to l>e director and chemist. At that time he was professor of 
agricultural chemistry in the Pennsylvania State College, and had 
laid out there the system of plat experiments with fertilizers which 
has been continued ever since without interruption, the present season 
concluding forty years. At the time the Maine Station was estab- 
lished there were only nine stations organized and in operation 
under definite State appropriations, although experimental work 
was carried on at a number of other colleges. 

It was the day of small things, for most of the State stations had 
only a few thousand dollars appropriation in addition to the fer- 
tilizer funds and the sales of products. Dr. Jordan started h«s 
career as a station director with an appropriation of $5,000 a year, 
out of which the fertilizer control had to be maintained. lie was, 
as he has said, his own stenographer, clerk, bookkeeper, and editor, 
as well as sharing in the analytical work of the laboratory. But in 
spite of this small beginning he made so strong an impression that 
he became one of the recognized leaders, and after eleven years was 
called to the directorship of the foremost station of the country in 
point of revenue, which had a high record of attainment. The ap- 
propriation of the New York State Station at that time was about 
$80,000, an amount which was more than doubled during his twenty- 
five years of administration. Although the beginning was so mea- 
gre, when Dr. Jordan retired after thirty-six years of directorship 
in these two stations, he left an institution which while holding true 
to its function had grown to an annual appropriation of more than 
$100,000 and a staff of some forty people. 

The period of his activity covers the greatest period of develop- 
ment in the American stations, not only in point of revenue but in 
the growth of agricultural research. He stood consistently through 
the formative period of the stations for the high ideals and purposes 
which these institutions were to express. His voice was heard in no 
uncertain terms in setting forth these ideals, in defining the nature 
and essentials of research, in criticism of tendencies he believed to 
be injurious, and in constructive suggestion. 

From the first, Dr. Jordan had a clear vision of the field and func- 
tion of the experiment station as an institution for acquiring infor- 
mation through experiment and research. He contended that the 
Hatch Act established it “as a means of experimentation and re- 
search, and for no other purpose; 1 ’ that to maintain otherwise was 
to distort the understanding of an experiment station and the idea 
fundamental to its organization as expressed in the word “experi- 
ment”; and that a station functioning chiefly as an instrument of 
popular instruction was an absurdity. 

He was the champion of a strong organization for the stations, 
maintaining that although connected with an agricultural college 
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the station should have a well-defined and independent individuality, 
that it was never intended that it should be in any sense an appendix 
to class room instruction, and that the director and leading members 
of the staff should be first of all workers for the station and give 
to its proper activities their highest, thought and their best energies. 

Speaking at the quarter-centennial of the establishment of the 
first station, in Connecticut, he made this strong appeal for the sta- 
tion director: “ Above all, I plead for a station director who is that 
and nothing more. In the multitudinous duties of administration, in 
the broad relations which he should sustain with the agriculture of 
the State, in deciding upon the most useful lines of work, in the 
sympathetic attitude of encouragement, and if possible of inspiration, 
which he should maintain toward his associates, there is abundant 
opportunity for the full exercise of the largest ability and the most 
untiring energy. If there is any official in our land grant colleges 
other than the president who should not be halved, it is the station 
director/’ 

With his understanding of the requirements of substantial in- 
vestigation he likewise set forth the objection to dividing the time 
of station men to the extent common. He pleaded for the defense 
of the investigator in the uninterrupted use of his time on his prob- 
lems, declaring that “ in so far as the energies of this agency are 
devoted to efforts other than those of research, we are delaying the 
progress of agricultural knowledge/’ He maintained that u it is out 
of the question for college professors to be tied to the daily duties 
of instructing students and at the same time maintain a close, well 
informed, and broadly helpful relation to the needs and conditions 
of agricultural practice;” and again that “wo face this fundamental 
and imperative fact, that a member of a station staff can not be an 
efficient investigator and engage to any considerable extent in popular 
instruction/’ 

Since knowledge is a limiting factor in all human endeavor, and 
it is the primary function of the station to acquire that knowledge 
essential to agriculture, he made many an ardent plea for oppor- 
tunity to do its work, and for protection of the station from demands 
which were outside its proper field. On more than one occasion he 
called attention to the distortion of the stations’ function, the extent 
to which they had been u coerced in efforts that do not belong to 
them,” and declared that “ the greatest and most permanent acquisi- 
tions that have come to agriculture as an art during the past fifty 
years are the outcome of profound scientific study.” Again, he ex- 
plained that u agricultural practice has no greater need to-day 
than an enlarged vision through more and safer knowledge, and that 
a new truth may have vastly greater value than many volumes of 
pleasing addresses.” It was an apt illustration of bis in referring to 
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the application of scientific facts that “ it is easier to cut a diamond 
to its setting than it is to find it.” 

Dr. Jordan has helped us to understand what science is and what 
it is not, what the essentials are of scientific inquiry, and the dis- 
tinction between research worthy of the name and other types of 
work. While admitting that purely practical and local experiments 
had brought farmers into sympathy with science as a means of 
progress, he drew the conclusion that “ we should guard against 
centering an experiment around facts or conditions which are of mere 
local or temporary importance;” and lie added that the literature was 
v4 already cluttered with so-called practical conclusions that in a brief 
time will be swept into the rubbish corner.” He held it as funda- 
mental to the largest success that experiments should “ deal with 
matters of general and permanent utility;” and he reminded his 
hearers that the “ contributions of note which have entered into the 
warp and woof of agricultural practice are those which have been 
proclaimed from the inner temple of science,” and furthermore that 

the discoveries of scientific truth which are to-day blessing the 
farmer in his daily toil are mostly those which have been reached 
through the severest and most searching investigations.” 

As a basic principle he contended that “the only way to uplift any 
industry is to develop among those who are engaged in it not only 
technical knowledge and skill, but intellectual and moral force.” 
This led to his emphasis of the need of the farmer for understanding, 
and the need for developing not only the bare facts but the meaning 
of them, their purport, their relationships, in order to be intelligent 
about them. For he laid great stress on making the farmer independ- 
ent in his thinking, freeing him from rules and blind formulas, and 
inculcating the ability to interpret results himself for his particular 
conditions. 

Perhaps it was in the field of criticism that some of Dr. Jordan’s 
most useful work was done. He preserved the attitude of scientific 
criticism toward his own work and that of his associates, for he 
sought sound truth and abhorred superficiality or hasty conclusions. 
He demanded the truth and he did not hesitate to question conclu- 
sions where the evidence was defective. His clear analysis of prob- 
lems and the requirements for their solution was most helpful. 

His frank exposure of what he conceived to be weaknesses in the 
stations, his vigorous comments on conditions and practices which 
ought to give way to higher standards, were made in no spirit of 
censoriousness but with a directness that expressed the force of his 
convictions. They came with a full understanding of the difficulties 
under which many of the institutions labored, but with no disposi- 
tion to condone. He looked for progress, and he urged constant pres- 
sure in that direction, reminding his co-workers that in this most am- 
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bitious and extensive scientific effort of the day their ideals, intelli- 
gence, integrity of thought and ability, in things scientific, would be 
judged by the outcome of their labors. 

To a considerable extent we have lacked in our agricultural work 
criticism which has been deliberate and searching, and tempered by 
the spirit of understanding. The freedom he exercised in that field 
was one of the large elements of his influence. But it sometimes 
brought on him the charge of being extreme and idealistic, of advo- 
cating ideals not practicable for the time and the place. On one 
occasion he anticipated such an objection by remarking that if the 
specifications he had outlined were unattainable ‘‘so much the worse 
for the prospect of scientific progress among us’"; and he aptly 
added that when the temperature essential to the hatching of eggs 
in an incubator is unattainable the eggs do not hatch. 

The influence of such a vigorous, clear-visioned character in the 
councils of the experiment stations for a period of thirty-six years 
can hardly be overestimated. It is apparent only after a review of 
the things he contended for and the course which development has 
taken. He has been a leader in the march of progress, lie will be 
greatly missed in the meetings of the Association and in his per- 
sonal relations with those engaged in agricultural research. All 
who have known him will join in the feeling expressed in the 
resolutions of the faculty of the Cornell College of Agriculture, that 
“he has richly earned the relief which retirement from active serv- 
ice brings,” and will “ wish him many years in which to enjoy the 
privileges of the contemplative life.” 



RECENT WORK IN AGRICULTURAL SCIENCE, 


AGRICULTURAL CHEMISTRY— AGROTECHNY. 

Treatise on general and industrial organic chemistry, I, K. Molinaet, 
trails, by T. H. Pofr (Philadelphia : P. Blackiston’s Son d Co., 1921, 8. ed. } ret. 
md enl pp. XY+456, figs. 258). — This is a translation of the third Italian edi- 
tion of this treatise, supplanting the translation of the second edition previously 
noted (E. S. It., 30, p. 309). 

The chemistry of agriculture, O. W Stood art (Philadelphia: Lea d Fehiger, 
1921, 2. ed. t rm., pp. X + 17-8 1/0, pi. 1, figs. 88) — In preparing the second edition 
of this text on general agricultural chemistry (E. S. K., 32, p. 501), the 
summary at the end of each chapter has been replaced by a list of suggestive 
questions by M. W. Ds.se on the subject matter of the chapter. New sections 
have been added on fertilizer materials showing the development of the potash 
resources of the country and of synthetic nitrogenous fertilizers, and the 
subject matter in general has been thoroughly revised. 

Industrial and agricultural chemistry in the British West Indies, with 
some account of the work of Sir Francis Watts, Imperial Commissioner 
of Agriculture, C. A. Browne (Jour. Indus and Hngin. Chem., 18 (1921), No. 1, 
pp. 78-88 , figs. $).- This article continues the report of the author’s visit to the 
British Colonies of tropical America (E. S. R„ 41, p. 501). The industries 
discussed are sugar and cane sirup manufacture, cacao, citric acid, essential 
oils, and rubber. A tribute is paid to Sir Francis Watts, Imperial Commissioner 
of Agriculture for the British West Indies, to whom the introduction of modern 
methods of sugar manufacture and improvement in other agricultural industries 
are ascribed. 

The thermal decomposition of gaseous nitrogen pentoxid. — A rnono- 
molecular reaction, F. Daniels and K. H Johnston (Join. Amer Chem. So< , 
1/8 (1921), No. 1 , pp. 58-71, figs. 5). 

The photochemical decomposition of nitrogen pentoxid, F. Dantels and 
E. IJ. Johnston (Jour. Anver. Chem Soc., 1/2 (1921), No. 1, pp. 72-81). 

The polysaccharids, TI. Pringshkim (Die Polpsaeehat ide. Berlin: Julius 
Springer , 1919, pp. V-\-108). ~ -This monograph deals largely with cellulose 
chemistry in relation to soils and to the recent developments in connection with 
the manufacture of substitute feeding stuffs. References to the original 
literature and tables of analytical data on the composition of straw and 
cellulose products hydrolyzed by different methods are included. The hook 
also contain chapters on starch, glycogen, dextrin, inulin, hemirelluloses, and 
nitrogen-containing poly saccha rids. 

The preparation of rhamnose, O. F. Walton, jk. (Joui. Amor. Chem . Soa, 
1/8 (1921), No. 1, pp. 127-181). — A method devised at the Bureau of Chemistry, 
U. S. Department of Agriculture, for preparing rhamnose from flavin, a com- 
mercial product rich in quercitrin, is summarized as follows : 

“ The flavin is hydrolyzed by boiling for 30 minutes with 10 parts of water 
and 0.5 per cent sulphuric acid. The residue is washed free from sugar and 
the combined filtrates are neutralized with barium carbonate, decolorized, 
310 
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and concentrated under diminished pressure to a density of about 40 per 
cent solids. The inorganic impurities arc now precipitated by the addition 
of ethyl alcohol, and the crystallization is readily accomplished by concen- 
trating the filtrate to a density of 70 to 80 per cent solids. The yield of rham- 
nose is 20 to 25 per cent of the weight of 11a vin taken.” 

The production of volatile fatty acids by bacteria of the dysentery 
group, H. F. Zolleb and W. M. Clark (Jour. Gen. Physiol., 3 (192t), No. $, 
pp. 825-880, fig. 1). — In the course of an investigation at the research labora- 
tories of the Dairy Division, U. S. Department of Agriculture, of the bacteria 
of the dysentery group, determinations were made of the volatile fatty acids 
produced by these bacteria under different conditions. The results of the study 
arc summarized as follows: 

“ A close agreement exists among all the organisms studied in the total 
quantity of volatile fatty acids produced and m the ratio of formic to acetic, 
under aerobic conditions and in the presence of 1 per cent of glucose. When 
grown upon peptone alone, with free access of air to the cultures, volatile 
fatty acids are produced m appreciable quantities, although the reaction of 
the solution has gone more alkaline as shown by colorimetric pll tests. 
Formic acid is not found, but in its place we obtain propionic acid. 

“ Upon exhaustion of air from the nonsugar medium the bacteria again 
produce formic acid, and in addition some butyric. This is true for both 
Shiga and non-Sliiga cultures. The reaction is distinctly more acid. The 
presence of glucose in the medium from which the air has been pumped fur- 
n shew a condition which provokes about the same type and degree of fer- 
mentation that operates in the glucose medium bathed m air at atmospheric 
pressure. 

“The enormous quantity of formic acid produced by these bacteria may play 
a signiheunt part in the digestive disturbances and toxic symptoms accompany- 
ing their infection of the human intestinal tract.” 

An analysis of otoba butter, W. F. Baughman, G. S. Jamieson, and D. H. 
Brauns (Jour. Amcr . Chem. Soc., 48 (1921), No. 1, pp. 199-204). — This contri- 
bution from the Bureau of Chemistry, U. S Department of Agriculture, con- 
sists of an analysis of the fat expressed from the fruit of Myrtstica otoba 
aud variously known as otoba blitter, American nutmeg butter, American mace 
butter, and otoba wax. 

The fat, which lias long been used in Colombia, South America, as a medica- 
ment for skin diseases of domestic animals, is said to be a white butter-like 
substance with a nutmeg-like odor in the fresh state, while on standing a 
brown color and disagreeable odor develop. Chemical analysis showed it to 
he a mixture of a volatile or essential oil, a fixed oil, and unsaponihable 
matter apportioned as follows: Glyeends of lauru* acid 15.1, myristic acid 
52.2, palmitic add 0.2, and oleic acid 3.9 per cent ; essential oil, chiefly 
sesquiterpenes, 9.3 per cent ; and unsaponifiable constituents, consisting of 
otobite and iso-otobite (C»Hm 0 4 ) 9.4 and a viscous mass 11 per cent. 

The chemistry of vitamins, A. Seidell (Jour. Indus, and E tip in. Chem., 18 
(1921), No. 1, pp. 72-75). — In this lecture, delivered before the Chemical Society 
of Washington, I). O., the author reviews the experimental work on the 
chemical nature of vitamin R, or the antineuritic water-soluble vitamin, and 
d scusses the probable nature of vitamin activity, particularly from the point 
of view of similarity in action of vitamins and enzyms. 

Colorimetric studies of tryptophan (Biochem. Ztschr., 109 (1920), pp. 108- 
164 ). — Three papers are presented. 

I. The tryptophan content of blood serum and milk , O. Ftlrth and E. Nobel 
(pp. 103-123). — In this paper the authors review briefly the literature on 
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tryptophan determinations, and report the results of an application of the 
method of Voisenet 1 to the determination of tryptophan In blood serum and in 
human and cow’s milk. The technique of the method is as follows: 

Two c c. of a standard 0.1 per cent solution of pure tryptophan in 2 per cent 
sodium fluorid is measured into a 25 ce. graduate, 1 drop of 2.5 per cent for- 
maldehyde solution and, after shaking, 15 ce. of concentrated HC1 are added 
and the whole mixed by pouring into another graduate, after which 10 drops 
of 0.05 per cent solution of sodium nitrite and sufficient concentrated HC1 are 
added to make the volume up to 20 ce. After mixing by pouring hack and 
forth from one graduate to another and allowing to stand for 5 or 30 minutes, 
the solution is compart'd in a Puboscq colorimeter with a solution of the 
protein to he examined which has been treated in the same manner. In case 
the tryptophan content is entirely unknown the nitrite solution should be 
added drop by drop until the maximum color is produced. 

As determined by this method, normal horse serum was found to have a 
tryptophan content of from 0.2 to 0.4 per cent On fractionation of the serum 
Into globulin and albumin, the serum was found to contain from 1.2 to 1.5 
per cent of tryptophan and the globulin from 4.1 to 4.7 per cent. The casein 
of cow’s milk and the protein of the whey after souring each furnished about 
2 per cent of tryptophan. The protein of human milk contained from 3.4 to 
6.8 per cent. This higher content of tryptophan in human milk is suggested 
as accounting in part for its more favorable growth-promoting character. 

II. Methodical investigation of the colorimetric tryptophan determination 
with the Voisenet reaction , together tenth its application to proteins and 
organs , O. FOrth and F. Lieben (pp 121-152). — This paper reports in detail 
the systematic study of the Voisenet reaction leading to the development of 
the technique noted above. 

The reaction is sensitive to 1 : 50, 000 tryptophan, and is considered specific 
for tryptophan except that indol yields a somewhat similar color change. A 
0.01 per cent alcohol-water solution of gentian violet is recommended as a 
fairly good permanent standard for comparison. Difficultly soluble and co- 
agulated proteins should be brought into solution in 20 to 30 per cent sodium 
hydroxid before making the test 

The tryptophan content of various proteins, as determined by this method, 
is given as follows: Fibrin 5 3 per cent, Witte’s peptone 5.3, serum globulin 4, 
serum albumin 1.3, human milk protein 6.8, casein from cow’s milk 2, keratin 
1.2, and egg albumin, edestm, and muscle protein from 2 to 3 5 per cent. The 
tryptophan content of normal human organs lay between 0.1 and 0 6 per cent 
The liver, spleen, and thyroid gland were especially rich and the urine espe 
dally poor in tryptophan. 

III. The splitting-off of tryptophan during the digestive process , O. Fiirth 
and F. IJeben (pp. 153-164). — The method described above was utilized to 
determine the extent of tryptophan formation from proteins during artificial 
digestion, the free tryptophan being separated from the bound by precipitation 
with phosphotungstic acid. On digestion of fibrin with trypsin with careful 
regulation of the H-ion concentration by moans of phosphate, acetate, or 
borate buffers, not more than one-third or at the most two-thirdH of the 
tryptophan was split off in the course of a week. The authors conclude that 
there is no ground for assuming that tryptophan, like tyrosln, is liberated 
from the protein in the early phases of digestion, but that it is given off 
gradually like the other amino acids 


1 Bui. Soc. Cliiin. Paris, 3. aer., 83 (1905), pp. 1198-1214, 
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Tha determination of triptophan in proteins, P, Thomas (Ann. Inst. 
Pasteur , 84 (1920 ) , No. 10, pp. 701-708) .—The author discusses various methods 
for determining tryptophan in proteins, and describes a modification of a 
method by Herzfeld* which depends upon the blue color formed by the action 
on tryptophan by p-dimetliyliuninobenzaldeliyde in the presence of hydrochloric 
acid. 

In the modified technique 0.4 gm. of the very finely divided product is dis- 
solved in 200 ec, of 0.5 per cent Na»COs and to this is added 0.1 gin. of active 
pancreatin, 5 cc. of chloroform, and 5 cc. of toluene. After Incubating the mix- 
ture at 37° C. for 5 or 6 days, 50 cc. of the solution is removed and treated 
with 30 cc. of a reagent made by dissolving 20 gm. of p-dimethylaminohenz- 
aldehyde in 500 cc. concentrated IlOt and 500 cc. of water, and the whole 
diluted to 100 cc. with concentrated HOI. After standing in the light for 48 
hours, the color is compared with that developed in a standard ol pure tryp- 
tophan similarly treated and a second comparison made at the end of 58 to 00 
hours. 

Tiie content of tryptophan in casein as determined by this method was found 
to be from 1,7 to 1.8 per cent. 

The determination of 11-ion concentration by the colorimetric method 
and an apparatus for rapid and accurate work, E. Van Austin k (Soil Sri., 
JO (1920), No. 6, pp. 467-}? 8, pL 1, jigs. 3).—' The author describes a color com- 
parator lor H-ion concentration determinations by the indicator method, 
which is said to ha\o been m satisfactory use at the New Jersey Experiment 
Stations for more than a year in the rapid determination of H-ion concentra- 
tions ranging in pli values irom 2 to 9. 

The apparatus, which is adapted for use with the double tube standard sug- 
gested by Barnett and (fiiapman (K. S. It., 39, p. 9) and improved by Gillespie 
(K. S. It., 43, pp. 11, 211), consists of an eyepiece supported in a irarne so 
constructed that wooden blocks holding the color tubes can be made to slide 
in it before the eyepiece, bringing the color tubes successively into view One 
block holding the tubes of standard colors with known pH values is passed 
before one section on the eyepiece, while another block holding tubes containing 
solutions of unknown pH values is passed before the other section. If double 
tube standards are used Hie blocks are made to accommodate two rows of tubes. 
The tubes used in the apparatus are screw-cap homeopathic vials about 35 mm. 
in outside diameter and 4(1 mm. high, which are used open for the unknown 
solution and tightly sealed for the standard. 

To determine the concentration of indicator to be used in the case of the 
indicators of the Clark and hubs series, a graph has been constructed that 
gives the percentage dissociation of the indicators for different pi T values. 
Tills graph show's not only the percentage of indicator wliuh is in the form 
giving the acid and alkaline colors when single-tube standards are used, but 
also the percentage of total indicator in both tubes of each pair that should be 
placed in each of the tubes when double tube standards are used and equal 
amounts of solution and indicator are placed in each tube. 

Electric oven for rapid moisture tests, G. L. Spences (Jour. Indus, and 
Kngin . Chem., 18 (1921), No. 1, pp. 70-72). —The oven described, which was 
designed for rapid moisture tests in sugar work, is essentially a device for 
conveying u large volume of heated air through a capsule containing the mate- 
rial to be dried. The capsules are of metal, the bottom being closed with monel 
metal filter cloth through which the air can pass, but which retains very fine 
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powders. The capsules rest on openings over an annular channel leading to 
the vacuum pump or steam ejector system and containing a heating element 
consisting of spiraled resistance wire wound over a core. The system is 
placed in the oven’s drying chamber, thus reducing radiation loss. In series 
connection with the heating element are a sliding contact rheostat for tempera- 
ture control and an electric time switch which can be adjusted for the desired 
drying period. 

Comparative tests with the new and old type ovens indicate that the moisture 
can be as completely removed from raw sugar in the new oven by heating at 
105° C. for 20 minutes as in the usual types of electric oven by heating to 
the same temperature for over 3 hours. In addition to the saving of time 
there is considered to be less danger of decomposition of the material during 
desiccation in the new oven. Cane bagasse may be dried in the new oven at 
from 130° to 140° without appreciable decomposition. 

A study of the determination of potassium as the perchlorate, and the 
separation from sodium, etc., It. L. Morris {Anal put, 45 (1920), No. 585, pp. 
$49-868 ; alts, in Chem. A bs , 15 (1921), No. 1 , p . 89 ). — 1 This is a critical discus- 
sion of various modifications of the perchlorate method of determining potas 
slum in the presence of sodium, magnesium, calcium, iron, and aluminum com- 
pounds and of citric and tartaric acid. 

The procedure adopted as the result of this study is essentially that of Gooch 
and Blake.* The solution of the still is evaporated with 20 per cent IIClO* 
to dryness (or to a paste if magnesium compounds, phosphoric acid, or organic 
acids are present), and the residue is treated with 10 ec. of a wash liquid 
consisting of 100 cc of 98 per cent alcohol and 1 cc, of perchloric acid. If 
sodium is present the mixture is allowed to stand for 15 minutes with occa- 
sional stirring and the liquid finally decanted through a weighed Gooch 
crucible containing asbestos. The beaker containing the residue from the first 
decantation is placed on top ol the air oven until the alcohol is evaporated, 
after which the residue is dissolved in a minimum amount of boiling water and 
again evaporated to dryness. The treatment with 10 cc. of wash liquid and 
decantation is repeated, the residue transferred to the crucible, and a 
measured volume of wash liquid added from a pipette in small portions to 
complete the washing. If potassium only is present, the precipitate is rinsed 
directly into the crucible with a measured quantity of the wash liquid. The 
crucible is then dried for an hour at 130 to 150° C., cooled for an hour in the 
desiccator and weighed, after which 2 or 3 ec. more of the wash liquid is 
passed through the filter and the drying and weighing related until successive 
weighings do not vary by more than 0.1 to 0.2 mg 

Data are included on the results obtained in the development and use of 
this technique, and a note is appended on details and criticism of the per- 
chloric method as officially prescribed in Great Britain as an alternative for 
the plutinie chlorid method of determining potassium m fertilizers. 

New quantitative method for the determination of bromin, G Hartwich 
(liioehem. Ztachr , 107 (1920), No 4~$, pp* 202-2011; ahx. in Chem. Ah#., 15 
(1921), No. 1 , p. 101 ). — A method of determining bromin in urine or other 
organic fluids in which it may occur in minute amounts is described, and data 
are presented on its reliability. The method is essentially as follows: 

The urine, ashed with sodium carbonate, is treated with sulphuric acid until 
the evolution of 00* ceases, after which free chlorin is added in small amounts 
and the liberated bromin is shaken out with chloroform. Each portion of 


•Awer. Jour 8ci„ 4 , ser , 44 (1917), No. 263, pp. 381-386. 
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chloroform is removed to a watch glass and tester! with acid fncbsin, and the 
extraction is continued until the violet color imparted by the broinin to the 
chloroform in the presence of fu chain is no longer obtained A control of 
ehlorin water and potassium iodid is titrated with n/U) Na^S/h to determine 
the titer of the ehlorin. 

A new apparatus for determining the catalase content of milk, A. 

Machens and F. Cordes (Milchw. Zentbl . 50 (1921), No. S, pp. 25-27, fig. 1; 
also in Ztschr. Fleittch u. Mtlchhyg , SI (1921), No. 9 , pp. 115-117, fig 1 ). — The 
apparatus described and illustrated in this paper consists of an ordinary flask 
or bottle joined near the top by means of a glass tube provided with a three-way 
stopcock to n second receptacle shaped somewhat like a U tube, one arm of 
which is approximately the same size and shape ns the first flask and the other 
shorter and of smaller dimensions hut extended by means of a 12 or 15 cc. tube 
graduated in cubic centimeters. In operation 15 cc. of milk is placed in the first 
flask and sufficient water in the second to bring the level to the zero mark on the 
graduated tube The apparatus, open to the air, is placed m the incubator at 
117° (1 for 15 minutes, after which the stopcock is turned to close the connection 
between the two Masks Five cc. of 1 per cent HAh solution is then added to 
the milk and the tla.sk corked and shaken, alter which the apparatus is again 
placed in flie incubator and the stopcock opened. After the action has ceased, 
the amount of gas evolved is measured by the height of water tn the graduated 
tube. 

Conservation and analysis of milk samples preserved by dichromate, 

G. UiNAiti) ( \nn. Falsify IS (19 10), No 11,8- 1 %, 1 pp W -This is a de- 
tailed discussion of the effect of added diehromnte upon various milk determ inn 
tions, leading to the conclusion that modifications in all the constituents take 
place after a short time to such an extent as to render the results invalid 
Reference is made to the discussion of the same subject in recently noted 
papers by Marchadier and Goujon ( E. U S., 42, p 112), Hildt 1 E. S U., 43, 
p. 14), and Magnier do la Source (E S K . 44, p. 201 ). 

A butter hydrometer, A. Bruno (Ann. Falsif , IS (1920), No 144-U f 5, pp. 
545-51/5, fig. 1). — A novel device for the rapid determination of moisture in 
butter is described. This consists of a hydrometer surmounted by a small plat- 
form on which can he placed a metal cup to coutain the butter sample The 
hydrometer is so weighted that when placed in a cylinder of distilled water the 
zero mark of the scale is at the level of the water when the cup resting on the 
platform carries a weight of 5 gni. Tn operation sufficient butter is inlrodnmi 
into the cup to bring the zero mark to the level of the water. The cup is next 
removed and heated over a small flame with careful manipulation until the 
moisture is driven off as noted by the sudden darkening in color. It is then 
replaced on the platform and the point to which the hydrometer sinks is read 
on the scale, which is graduated into 20 divisions each of which corresponds to 
1 gnu of water for 100 gm. of butter. No data are given as to the accuracy of 
the method. 

The Bbrner method for the detection of suet in lard, Vitoux and C. F. 
Muttfxet (Atm. Falsif., IS (1920), No. l/ f 6, pp. 595-601). — This is the first of a 
series of studies on the application of the Bonier procedure (E. S, R., 32, p. SOI ) 
for detecting the presence of suet in lard by means of the differences in melting 
point of crystals of the pure glycerids and of the fatty acids obtained from them 
by saponification. The results obtained are interpreted from the fact that 
a-pulinito distearin, the principal eomi>onent of lard, melts at 08.5° C., /3 
pulmito distearin, the corresponding component of beef fat, at (53,3°, and the 
mixture of fatty adds obtained by saponification of the two at (>3.2°. For 
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comparison the expression 2 G—A is used where G=the melting point of the 
glycerids and A of the fatty acids. 

An examination by this method, the technique of which is described in detail, 
of pure pork fat from different parts of the animal and of commercial lard of 
French origin, has shown that for all samples the value 2 G — A is equal to or 
higher than 6S. This value is consequently set as the minimum limit for 
unadulterated lard. 

A microdeterniination of calcium in blood, scrum, and other organic 
substances, I). J. de Waakd ( Biocfiem . Ztschr 97 (1919), No. 3-5, pp. 176-185, 
fig, I).— The method consists in ashing in a platinum crucible from 0.5 to 
1.5 cc. of blood to which a little concentrated hydrochloric acid has been added 
to facilitate the ashing, dissolving the ash in a few drops of dilute hydro- 
chloric acid, transferring the solution by means of a capillary pipette to special 
centrifuge tubes, and washing out the pipette with a few drops of the acid. 
The tube is placed in a boiling water bath and the calcium precipitated as 
oxalate by means of half saturated ammonium oxalate solution, followed by a 
little ammonia and then acetic acid until the solution smells strongly of the 
acid on shaking. Alter cooling, the precipitate is separated by centrifuging 
and is then dissolved m about 0.3 cc. of dilute HN(\ 1:1, heating on the water 
bath at 50° G. The solution is Anally titrated with n/100 potassium permanga- 
nate, using a burette delivering 0.01 cc. drops and finishing the titration with a 
capillary pipette. 

Direct niieroealcium determination in serum, I>. J. df. Waakd (Blochem. 
Ztschr., 97 (1919), No 3-5, pp. 1 86-188) --Further study of I ho above method 
has shown that it is possible to precipitate all of the calcium of blood serum 
as pure calcium oxalate without previously ashing the serum 

The routine determination of creatiuin and acetone in urine, II J. 
Gokckkl (Jour. Lab. and Chn. Med., 6 (1921), No. 6\ p. 338). — A routine clinical 
test for creatiuin and acetone in urine is outlined as follows: 

To each of a series of test tubes containing 5 cc. each of urine is added 10 
drops of a saturated aqueous solution of sodium nitroprusshl, followed by suffi- 
cient NaOH solution to produce the maximum intensity of color. A normal or 
high creatiuin content is indicated by a dense cherry red color and a low con- 
tent. by a paler shade of red. On adding glacial acetic acid to each tube the 
urine returns to its normal color when the creatiuin content is low, and to 
different shades of green, with varying amounts of creatiuin, if acetone is 
absent. If acetone is present, various shades of red are produced. 

Notes on the XJ. S. Government method of determining phenols in sheep 
dips, K. B. Edwards and G. A Frfaic (Jour. Bor. Chem. Indus., 89 (1920), 
No. 23, pp. 326T, 327T). — Attention is called to the method described by Ohapln 
(E. S. R., 20, p. 420) for determining phenols in sheep dips by distilling the 
acidified dip with steam, dissolving the phenols in benzene, and finally shaking 
them out in 1:3 NaOH and measuring the increase in volume of the alkaline 
solution. Exception is taken to the assumption that, for mixtures of phenols 
ordinarily occurring in commercial cresylic add and in the grades of coal tar 
creosote oils commonly used in making dips, the average coefficient weight of 
phenols divided by volume increase of NaOH is unity. Determinations are 
given of this coefficient for phenols, the three cresols, and cresylic acid frac- 
tions boiling at different temperatures. 

The results reported show that the coefficient varies with the nature of the 
phenols, ordinary phenol showing an excess of 8 per cent and p-c resol a de- 
ficiency of 2,5 per cent. It is pointed out that the use of this method for evalu- 
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at ! hr cresylic creosotes and cresyllc acids bought for sheep dips introduces a 
serious error, tending to indicate, in the case of cresylic acid having a large 
percentage of o-cresol, a purity from 4 to 0 per cent below its true content of 
phenols. 

Determination of invert sugar in the presence of sucrose by IJruhns’ 
method, P. Ketkusdohfkr (Ztschr. Ver. Deut. Zudccrindus ., 1920, No. 77 8, II , 
pp. 259-271; abs. in Jour. Soc. Chem . Indus., 29 (1920), No. 15, p . 55/ f A ) . — This 
is u discussion of Brohns’ method of determining invert sugar (E. S. K., 43, p. 
314), with a comparison of results obtained on pure sugar and molasses by this 
and other methods. 

An inherent error in certain modifications of the Clerget method of 
double polarization, C. A. Browne (ha. Planter , 66 (1921), No. 7, p. 109). — 
The author discusses the validity of the modification of the Clerget method 
developed by Jackson and GilHs (E. S. It., 44, p. 413). 

The application of the Clerget method to dilute sucrose solutions, R. F. 
Jackson and C. L CJij.tjr (ha. Planter, 66 (1921). No. 9, pp. Up, 142; also isi 
Facts About Sugar, 12 (1921). No. 10. pp. 190, 191) — A reply to the above. 

A few observations upon the Clerget modification of neutral polariza- 
tion, 0. A. Browne (ha. Planter , 66 (1921). No. 11, pp. 111. 172, fig. 1 ; also in 
Fads About Sugar. 12 (1921). No. 12. pp 280. 281, 28 4, fig /).-- A further dis- 
cussion of the JacksomCillis modified (Merge! method in reply to the above. 

Manufacture of sugar cane [sirup] so as to prevent crystallization and 
fermentation, J. K. Dale and (\ S HrnsoN (Fla. Dept Apr. Burn . Rpt 16 
(1919-20), pt. 1. pp. 20^-218, fig. 1).— A method devised at the Bureau of Chem- 
istry, IT. 8. Department of Agriculture, for manufacturing sugar cane sirup 
with a water content of less than 20 per cent and that will not crystallize or 
ferment on standing is described briefly 

The principle of the method is the transformation of a largo part of the 
crystalliznhle sucrose into invert sugar by the action of invertase. The cane 
juice from the mills or clarifiers is first evaporated in any type of evaporator 
to a density of 20° Baumf\ after which the sirup is run into tanks and cooled 
to 140° F. and the invertase added in the proportion of 3 parts of invertase 
solution to 100 of the sirup. After standing over night the sirup is again 
evaporated to n Baum£ reading of 30 to 37° in Ihe boiling sirup or 42° after 
wiling to ordinary temperature. 

Chlorin balance during the manufacture of sugar and the content of 
chlorin in the sugar beet, l5. Sat i . larti ( Compt . Rend. Acad. Sri. [Pan#], 172 
(1921), No. 5. pp. 288, 284). — Completing the study of the distribution of the 
various constituents of sugar hoots in the products of sugar manufacture 
(E. 8. R., 43, p. 200). data on the chlorin distribution are presented. The 
average content of chlorin in the beet itself was 0.016 and in the molasses 
0.3 per cent. Of the chlorin originally present in the beet 80 per cent passes 
into the molasses and 19 per cent remains in the diffusion ri'sidue, with an 
undetermined loss of 1 per cent. In the plant itself the content of chlorin 
was highest (about 1.8 per cent) in the stalks. The entire plant showed an 
average of about 1.2 gm. of chlorin for 100 gm. of sugar. 

Report of committee on manufacture of sugar and utilization of by- 
products, W. von H. Dttker et al. (Hawaii. Sugar Planters ’ Assoc., Proc., 
89 (1919), pp . 216-240). — This report consists of an outline of developments and 
improvements in the manufacture of sugar in Hawaii during 1918-19, as em- 
bodied in reports from plantation managers. 

The hydrogenation of oils and the manufacture of hydrogenated fats, 
O. Banningeb (Schweiz. Chem. Ztg., 1921 , No. 1 , pp. 1-11). — The author dis- 
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cusses the theoretical and practical phases of the manufacture of hydrogenated 
oils. 

Paint bulletin ( North Dakota Hta. Paint BuL, 1 (1919), No. 7, pp. 113-188 , 
figs. 2). — This special paint bulletin consists of the following papers: 

A study of the fatty acids obtained from varnish oils and varnishes, 11, W. T 
Pearce (pp. 113-115). — In continuation of the study previously noted (E. S. 
R., 39, p. 613), the results are reported of the application of various tests to 
the fatty acids obtained from varnish oils and varnishes. The iodin number 
was found to he qualitatively useful for cases where soy bean or cottonseed 
oil was added to linseed or menhaden oil, hut worthless for quantitative esti- 
mation. The odor served to detect menhaden oil when present in amounts as 
large as 20 per cent and China oil to the extent of 40 per cent. The concen- 
trated HaSO« spot test gave a characteristic begonia leaf coloration with pure 
linseed oil and a yellowish green fluorescence with large amounts of soy bean 
oil. The hexabromid lest gave excellent qualitative and semiquant itative re- 
sults detecting the presence of menhaden oil in amounts of 10 per cent or above. 

The wearing quality and physical tests of several exterior varnishes com- 
pared until their chemical analysis, W. T. Pearce and E. V. Ladd (pp. 116-129). — 
The results are reported of a number of physical tests, chemical analyses, and 
service tests of several exterior, interior, and floor varnishes. As these studies 
are to he continued, no definite or final conclusions have as yet been drawn. 

Hoy bean investigation, C, Ladd (pp. 130-138).-- This paper supplements the 
data on soy bean oil in Bulletin 118 from this station (E S. R., 36, p. 206) by 
similar data on the composition of the oil obtained from soy beans of the 1915 
and 1916 cropvS and of crops grown in 1918 from the seeds of 1916, the seeds iri 
many cases being grown in different localities. A change in locality was found 
in some cases to alter the iodin value of the oil. In general beans giving a 
certain iodin number in one locality showed a decided increase in iodin number 
when grown in a colder climate and vice versa. An increase or decrease in 
iodin value appeared to hn\e no consistent effect on the oil content of the bean, 
nor did the oil content affect the iodm number. 

Glue, gelatin, and their allied products, T. Lamhekt (London: Charles 
Griffin & Co., Ltd , 1920 , 2. cd., pp. XI I +193, figs. 25) - -Of particular interest 
in this reference book on the glue and gelatin industry is the chapter on 
residual products, in which are given the methods of manufacture, composition, 
and particular use of various fertilizers prepared from skin, fish, and hone 
residues and from leather waste. The methods of preparing calcium phosphate 
and hone ash as by-products of the gelatin industry are described 

METEOROLOGY. 

Local forecast studies -summer rainfall, T. A. Blatk (V. $ Mo. Weather 
Rev , 1/9 (1921), No. )/, pp. 183-190, pis 2, do 1 ) —In this article “observations 
at. Dubuque, Iowa, at 7 a. m., ninetieth meridian time, for June and July, for 
the 20 year period, 1901 to 1920, inclusive, are tabulated with reference to the 
occurrence of precipitation within the following 12 and 24 hours, and classified 
according to the following elements: (1) Height of barometer, reduced to sea 
level, (2) change In height of barometer during past 12 hours, (3) change In 
temperature during past 24 hours, (4) amount of cloudiness, (5) relative 
humidity. A further classification according to (1) wind direction, and (2) 
kind of clouds is based on a 30-year period for the four months, May to 
August, inclusive. 

a The results are shown in a series of tables and curves, based on the rela- 
tion which the number of observations followed by rain within 12 or 24 hours 
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bears to the total number of observations within the group. These tables and 
curves are Intended to show the more important relationships existing between 
the data of the morning observation and the rain frequency during the follow- 
ing 12 and 24 hours, and it is suggested that a series of simple classifications, 
such as these, could be made at numerous stations throughout the United 
States, and would furnish material of much value." 

The data used in this study showed the total probability of rain in 12 hours, 
under all conditions, to be 0.31. With a falling barometer the probability was 
increased about 10 points, except when the barometer was high. In this case 
it seemed less likely to rain with falling than with rising pressure. With a 
cloudy sky as well as a falling barometer the chances of rain in 12 hours 
increased from 20 to 40 points, ranging from 83 per cent with a low barometer 
to 33 per cent with a high barometer. The least probability of rain was con- 
nected with a falling temj>erature accompanied by clear weather and a rising 
barometer. There was considerable increase in ram probability with high 
humidity and a less marked decrease with low humidity. 

Seasonal forecasting of precipitation— Pacific coast, A. J. Henry (V. 8. 
Mo . Wcathe y Rev., 49 {1921), No. 4- pp. 213-219, figs. 2 ). — In this article an 
effort is made to discover from the available observational material “the true 
nature of the weather phenomena associated with years of heavy and years 
of light precipitation on rhe Pacific coast." 

It is staled that the data show clearly that “ the distribution of precipitation 
in Pad tic Coast States is not, as a rule, of the same order of intensity. 
Indeed, fairly heavy precipitation in Washington and Oregon may be asso- 
ciated with deficient rainfall in California, and vice versa The physical 
grounds for the difference in distribution are next sought Three classes of 
seasonal distribution are distinguished, and these in turn are discussed with 
reference to their probable causes. 

“The conclusion is reached that a knowledge of the pressure distribution 
over the northeastern portion of the Pacific Ocean and the Canadian Northwest 
affords the most hopeful avenue of approach to a rational solution of the 
problem.” 

The effect of vegetative evaporation on the rate of seasonal temperature 
changes, R. H. Finch ( V . 8. Mo . Weather Rev., S f 9 {1921), No. If, pp. &Q6-209, 
fig. 1). — I>nt,a are given in this article which show that “the evaporation of 
water transpired from vegetation causes a definite local cooling. An attempt 
to show that vegetative evaporation affects large areas is made by comparing 
spring average daily temperature curves of continental stations ui arid and 
humid regions. Four figures are given showing a flattening in such curves for 
the stations in humid regions with less flattening, or none at all, for the 
stations in arid regions. It is pointed out that several factors, among them 
(he control of weather by ‘highs’ and ‘ lows,’ tend to obscure departures 
from a smooth curve caused by vegetative evaporation, but the evidence seems 
to indicate that vegetative evaporation has an appreciable effect." 

The Artificial control of weather, N. Shaw ( Abs . in Met. Mag. [ Txmdon ], 
56 {1921), No. 663, pp. 60-63; also in V. 8. Mo, Weather Rev., J f 9 {1921), No. 4, 
pp. 244-246 ). — The author’s general conclusion is that “in the open air the 
ordinary inexorable laws which control the behavior of the atmosphere . . . 
have such enormous masses of energy in the form of warmth and water vapor 
In reserve that our own little reserves are not equal to making any serious 
impression on the course of nature.” 

Applied climatology in California, A. H. Palmer (U. S. Mo. Weather Rev., 
49 {1921), No, 4 1 PP> 219-223 ). — The practical applications of California clima- 
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tology In its relation to agriculture, manufacture, industry, mining, transporta- 
tion, aviation, conservation, public service, advertising, public health, and 
recreation are briefly discussed in this article, “ in the hope that the survey 
may be of interest and perhaps of value iu other climatological sections, and 
with a desire that it may inspire similar surveys of other regions.” Under agri- 
cultural applications arc especially considered the relation of climate to sugar- 
beet growing, production of citrus fruits, date culture, rice culture, cotton 
growing, and the agricultural possibilities of undeveloped lands. 

Nocturnal temperature inversions in Oregon and California, P. D. Young 
(V. S. Mo. Weather Rev., 49 (1921), No. 3 , pp. 138-148, pU. 2, fid#. 
nmnssing this article, the author says that “not enough attention has been 
paid in the past to locating crops subject to damage by frost on the more 
frost-free hillsides; and at the present day the phenomenon of nocturnal tem- 
perature inversion is not well understood by most fruit growers. Orchards 
set out 20 years ago in sonic of the coldest sections in several fruit districts 
on the Paeiflc coast are still being operated at a loss, while others have been 
removed only dming the last two or three years. Detailed records of noc- 
turnal temperature differences on slopes, covering entire frost seasons, are 
scarce. 

“ Observations of nocturnal temperature inversions, made at Pomona, Calif., 
and Medford, Greg., during the frost seasons of 1918, 1919, and 1920, are given 
in detail arid discussed in this paper. Inversions at Pomona during the winter 
are compared with those at Medford during the spring. Differences in minimum 
temperature as great as 28° F. were observed between stations at the base and 
225 ft. above the base on a hillside at Pomona. 

“The greatest inversions occur on clear, calm nights following warm days. 
The duration of the minimum temperature on the hillside is usually much 
shorter llam on the valley floor below, on account of large fluctuations In 
temperature during the night on the hillside. On every hill where observations 
were made the data indicate that on clear, calm nights the top of the hill is 
colder than points on the hillside some distance below.” 

Other articles based in part on the same observations have been previously 
noted (E. S. R-, 43, p. 417). 

Frost and fruit in southern Ohio in 1917 , W. II. Alexandek (V. S. Mo. 
Weather Rev., f t 9 (1921), No. 4, pp. 232-234, fig*. 3). — Meteorological conditions 
contributing to the poor fruit crop in southern Ohio in 1917 are discussed. The 
author is disposed to attribute a large part, perhaps the major part, of the 
damage to cool, wet weather during the period of pollination in May. 

The freezing of peach buds, K. S. Johnson (Aha. in V. 18. Mo. Weather 
Rev., 49 (1921), No. p. 231). — From observations at the Maryland Experiment 
Station on the freezing point of the sap in peach buds, as measured by means of a 
portable galvanometer and a needle-type thermocouple, the conclusion was 
reached that “ a period of cold weather immediately following a rain is ap- 
parently more dangerous to a peach orchard than cokl weather alone.” 

Evaporation and forest fires, E N. Mljnns (V. S. Mo. M Gather Rev., 49 
(1921), No. 3, pp. 149-152 , figs, 4 )• — This paper shows that “the occurrence and 
spread of large foresi fires are coincident with a greatly increased rate of 
evaporation or a decrease in vapor pressure.” 

Sixth report of the Committee for the Investigation of Atmospheric 
Foliation ([Of. Brit,] Met. Off. Advisory Com. Atmos. Pollution Rpt., 6 (1,920), 
PP- 24, ffgs. 9; rev. in Science, n ser., 53 (1921), No. 1373, pp. 389-391; aha. in 
U. S, Mo. Weather Rev., 49 (1921), No. 3, pp. 159 , 160). — This report covers the 
year ended March 31, 1920, and follows generally the same lines as the fifth 
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report, previously noted (E. S. R., 44, p. 209), largely confirming previous con- 
clusions regarding the character and distribution of pollution and the condi- 
tions which affect these in urban and rural communities. Particular attention 
is given to methods of measuring and determining the character of the atmos- 
pheric deposits, especially its acidity. It was found Impracticable to use the 
ordinary rain gauge for measuring the deposit because of the corrosive action 
of the deposits due to acidity. Descriptions and drawings of apodal apparatus 
and methods for determining acidity are given. 

Monthly Weather Review ( U . N. Mo. Weather Rev , J f 0 (1021), Nos . 5, pp. 
115-181, pis, 18 , figs. 26; 4, pp. 188-270, pis. 28, figs. 28 ). — In addition to de- 
tailed summaries of meteorological, climatological, and seismological data, and 
weather conditions tor March and April, 1921, and bibliographical information, 
reprints, reviews, abstracts, and minor notes, these numbers contain the fol- 
lowing contributions : 

No. 8 .— Theory and Use of the Periodocrite (illus.), by 0. F. Marvin; A 
Statistical Comparison of Meteorological Data with Data of Random Occur- 
rence, by H. W. Clough ; The Mean Variability as a Statistical Coefficient, 
by E. \Y. Woolard; The Variate Difference Correlation Method, by E. W. 
Woolani ; Note on Prof. Marvin’s Discussion of A Possible Rainfall Period 
Equal to One-ninth the Sunspot Period, by D Alter; Dates of the Opening of 
Oneida Lake, N, Y., 1869- 1921, by E. S. Clowes; Registration of the Intensity 
of Sun and Diffused Sky Radiation (illus.). b> A. Angstrom and C. Dorno; 
Nocturnal Temperature Inversions in Oregon and California (Illus.), by F. D. 
Young (see p. 320) ; Evaporation and Forest Fires (illus,), by K N. M units (see 
p. 320) ; Forecasting Thunderstorms by Means of Static Electricity, by F. W. 
Tteicheklerfer ; Naval Meteorology During Seaplane Flights from San Diego 
to Balboa, by .1. C. O’Brien ; Another Note in Regard to the Primary Cause 
of Colds, by C. M. Richter ; Note on Some Effects of Weather Changes on 
Disease, by J. R. Weeks; Weather and Disease, by J. R. Weeks; ajnd Exchange 
of Wireless Weather Reports by Vessels. 

No. //.--Local Forecast Studies— Summer Rainfall (illus ), by T. A. Blair 
(see p. 318) ; The Fire-colored Sunset as a Valuable Clue to the Existence of 
a Tropical Storm, by R. M Dole; The “Tablecloth” of Table Mountain 
(illus,), by O. F. Talman ; Thunderstorm Breeding Spots, by R. E. Horton; The 
Beginning of n Thunderstorm (illus.), by R. E. Horton; Tornadoes of April 
15, 1921, in Arkansas and Texas (illus.), by W O Hickmon; Local Storms in 
Mississippi, by R. T, Bindley ; The Tornadoes of April 16, 1921, In Alabama, 
by P. H Smyth and J. W. Smith; Tornadoes in Tennessee on April 16, 1921 
(illus.), by R. M. Williamson; Cyclonic Storm of July 1, 1920, and Its Effect 
on Pond Elevation at the Dam of the Mississippi Power Co., at Keokuk. Iowa 
(illus.), by It. II. Bolster; Correlation of Maximum Rain Intensities lor Long 
and Short Time Intervals (illus.), by R. E. Horton; Cloudburst Rainfall at 
Taborton, N. V., August 10, 1920 (illus), by R. E Horton and (L T. Todd; 
Correlation of Wind Velocity and Convective Rains at Houston, Tex. (illus.), 
by I. R. Tannehill ; The Effect of Vegetable Evaporation on the Rate of Sea- 
sonal Temperature Changes (illus.), by R. TI. Finch (see p. 319); Note on 
Evaporation from Reservoirs; Weather-forecasting Meeting of the National 
Electric Light Association in San Francisco, by E. A. Beals; Seasonal Forecast- 
ing of Precipitation— Pacific Coast (illus.), by A. J. Henry (see p. 319) ; Applied 
Climatology in California, by A, H. Palmer (see p. 319) ; The Approximate 
Normal Temperature as a Function of the Latitude, Elevation, Time of Day, 
and Day of the Year (illus.), by F. L. West; True Mean Temperature (illus.), 
67287° — 21 3 
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by C. K, P. Brooks ; The Secular Variations of Climate, by *T. Parask^vopoulos ; 
Frost and Fruit in Southern Ohio in 1917 (illus.), by W. H. Alexander (aee 
p. 320) ; Cold Air Prevents Severe Freeze, by A, M. Hamrick ; Mapping the 
Ocean of Air, by C. E. P. Brooks ; Progress in Making Free-air Pressure and 
Wind Charts (illus.), by C. L. Meisinger; Distribution of Weather Informa- 
tion, Forecasts and Warnings by Naval Radio for the Benefit of Aviation and 
Marine Interests; Lightning Explodes Tree and Digs Trenches (illus.), by 
A. F. Stevens ; and Unusual Lightning, by R. E. Horton. 

Climatological data for the United States by sections ( U . l)cpt. Agr 
Weather Bur. Chmat . Data, 7 (19 20), Nos . 11 , pp. [204 j, pi*. 4, fig. 1 ; 12 , 
pp. pis. 4> fig- f)* — These volumes contain brief summaries and detailed 

tabular statements of climatological data for each State for November and 
December, 1920, respectively. 

Meteorological observations at the Massachusetts Agricultural Experi- 
ment Station, J, E. Ostrander, H. W. Poole, and A. O. Lindskog (Massachu- 
setts Sta. Met. Bui*. 889-890 {1921), pp. 4 each). — Summaries of observations 
at Amherst, Mass., on pressure, temperature, humidity, precipitation, wind, 
sunshine, cloudiness, and casual phenomena during May and June, 1921, are 
presented. The data are briefly discussed in general notes on the weather of 
each month. 

SOILS — FERTILIZERS. 

Methods of mechanical soil analysis, D. ,T. ILssintc (Tntemafl. Mitt . 
Bodfmk., 11 {1921), No. 1-2, pp. 1-11).— A critical study on methods of pre- 
paring samples of soil for mechanical analysis is reported indicating the marked 
influence of preparation on the results. 

The conclusion is drawn that mechanical methods of preparation, such as 
grinding, shaking, or boiling, have a pulverizing effect on individual soil par- 
ticles and should not be used for sand soils. The use of N/5 cold hydrochloric 
acid for preparation of the soil is considered to be preferable. The so-called 
colloidal chemical preparation in which the soil after treatment with hydro- 
chloric acid was treated with N/10 ammonia solution was found to dissolve out 
the free huraus acids and to have a digesting action on the clay particles and 
humus colloids. There was practically no difference in the final results obtained 
when the preparation was begun on fresh or air-dried soils. 

A bibliography is appended. 

A comparison of the technic recommended by various authors for 
quantitative bacteriological analysis of soil, Z N. Wyant {Soil Sci., 11 
{1921), No. 4 1 PP- 295-803). — In a contribution from the Michigan Experiment 
Station, methods for the quantitative bacteriological analysis of soils used by 
others are summarized and compared, and the following points suggested as 
being worthy of attention should the standardization of quantitative bac- 
teriological analytical methods be considered : 

“Not less than 10 gm. of soil should he used in making the first dilution. 
The initial dilution should be not less than 1:10. Tf the soil contains con- 
siderable organic matter, it should be triturated in a mortar with a little of 
the diluting liquid. In all cases the weighed soil sample should be made up 
to the volume of the desired initial dilution by the addition of sufficient diluting 
liquid, e. g., for a 1:10 dilution, 10 gm. of soil should be placed in the 
graduated flask, cylinder, etc., and sufficient diluting liquid added to bring the 
volume up to 100 ec. Care should be taken in making further dilutions or 
in plating to transfer an aliquot of the soil itself as nearly as possible. The 
second dilution should contain not less than one-tenth pf the amount of soil 
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in the first dilution. Noyes and Voigt’s recommendation may well be followed 
in making succeeding dilutions, i. e., each higher bacterial dilution should be 
made by taking 10 cc. of the lower bacterial dilution and 90 cc. of the diluting 
liquid. Numbers of microorganisms (total or otherwise) should be estimated 
on the basis of soil oven-dried at 100° C. to a constant weight.” 

The adsorptive appearances in soil. Method for determination of the 
exchangeable or adsorptively combined bases in soil and their importance 
for the soil processes, 1>. J, Hissink (Dept, Land!) Nxjv . en Handel [ Nether - 
land#], Vers lag. Landbouuk . Onderzoek. Rijkslandboincprocfsta., No. 24 (1920), 
pp. 144 - 2 W - — A number of studies are reported which led to the conclusion that 
bases are present in both mineral and organic soil complexes, which, when 
the soil is treated with a solution of one of these bases, are very rapidly ex- 
changed with the base of the solution. Soil contains aluminum silicates and 
so-called hu mates, the bases of which are exchangeable. On the other hand, 
bases are present in both day and humus which are practically not exchange- 
able. A part of such bases go into solution when the soil is treated with hot, 
strong hydrochloric acid. Such bases are therefore characterized as acid- 
soluble bases. It was further found that in normal clay and humus lime is the 
predominating exchangeable base. 

However, it is concluded that lime is not less firmly combined in soil than 
potash, but that there are two forms of aluminum silicate and huruntc, the 
bases of which are either exchanges hie or not exchangeable with the ammonia 
of ammonium chlorid. The further conclusion is drawn that the exchangeable 
bases exist in the spaces between the solid particles or solid phase of soil 
and the soil solution or liquid phase and are considered to be in adsorbed 
condition. 

The amount of unfree water in soils at different moisture contents, G. 
HovYouros (Soil Set., 11 (1921), No 4, pp. 255-239) ~ Studies conducted at the 
Michigan Experiment Station are reported which showed that the amount of 
water which soils are able to render untree does not vary with the different 
moisture contents, but appears to remain constant. This is considered to be 
of much importance, especially in relation to the availability of moisture in 
soils at different moisture contents, the possible behavior of soils toward fer- 
tilizers, and the physical condition of the soil. 

Carbon dioxid in soil air, ,T. Sen (Apr. Research Inst Vusa, Sri. Rpts 
1919-20, pp. 41-j8 ). — Periodical determinations of the carbon-dioxid content of 
the soil air of a grassed plat, a grassed plat partly aerated by trenches, and a 
surface-cultivated plat showed that the percentage of carbon dioxid in the soil 
air was highest in the grassed plat and lowest in the cultivated plat The varia- 
tions in the carbon-dioxid content were greatest in the grassed plat and 
smallest in the cultivated plat. 

Boil acidity and a field method for its measurement, E. T. Wherry 
(Ecology, 1 (1920), No. 8, pp. 160-178 , pi 1). — A detailed discussion of the 
nature of soil acidity is given, and the conclusion is draw n that it can best he 
explained on the basis of the presence of hydrogen ion. Soil colloids are dis- 
cussed in this connection, and it is stated that the more colloidal material a 
soil contains the greater will be the acidifying effect of adding a neutral salt. 

The author approves of the Yeitch method for determining the lime require- 
ment of the soil and is of the opinion that the quantity of acid present in a 
soil Is far less significant than the hydrogen-ion concentration or specific 
acidity when effect upon the growth of plants is under consideration. In 
this connection a field method for determining specific soil acidity by com- 
paring indicator colors is described, 
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The cause of the acidity of soils made acid by exchange of tons, H. 

Kappkr (Landtn. Vers. Bta., 89 (19/6) t No. 1, pp . 89-80 ). — Studies of different 
mineral soils under a covering: of raw humus showed that they possessed all 
the characteristics of acidity resulting from an exchange of ions. Therefore 
the exchange acidity of such soils is attributed to the action of the acid hmmts 
solution filtering down from the raw humus covering. The condition of exchange 
acidity was produced in neutral mineral soils by treatment with raw humus 
solution. The decomposition of neutral salts hy raw humus was similar to Its 
action on mineral soils; the aluminum or iron ions of the raw humus were ex- 
changed for the me till ions of the neutral salt solution. 

It was shown that many of the plants making up the raw humus were 
capable of causing an exchange of tri valent ions in their fresh state, and that 
humification of these plants does not cause this ability. The exchange acidity 
of raw humus produced no evident increase in the true acidity of humus 
solutions. 

Hydrogen-ion concentration in extracts of moor soils and of plants 
forming moors and raw humus. H. Kappen and M. Zapfe (Landw. Vers. 
Bta., 90 (1917 ) , No. 5~d, pp. 821-874 ). — In continuation of the work noted above, 
studies were conducted of the conditions of acidity in a series of samples of 
upland moor soils taken from cultivated and uncultivated and fertilized and 
unfertilized fields. Studies were also made of fresh undecoin posed sphagnum 
moss and of plants from which the greater part of so-called raw humus is 
formed. 

Digestion and seepage experiments were conducted, the former with water, 
normal potassium chlorid solution, and a 10 per cent solution of calcium 
acetate and the latter with water and potassium chlorid solution. It was 
found that in contrast to the digestion experiments, the seepage experiments 
produced solutions which possessed an important so-called titration acidity and 
also considerable true acidity. The water extract of the cultivated moor soil 
was characterized by a very low liydrogen-ion concentration in contrast to rhe 
uncultivated moor soils, indicating the influence of cultivation and liming in 
reducing acidity. The strong degree of disassociation of acids in the water 
extract of the uncultivated soils is thought to indicate the presence of strong 
acids such as sulphuric acid, and there was no indication of the presence of 
so-called humus acids. 

The seepage experiments with potassium chlorid increased the true acidity 
and the acidity of titration in all soils. The cultivated soils again showed the 
lowest hydrogen-ion concentration. It is concluded that the aluminum chlorid 
produced in solution by exchange of ions after treatment with potassium chlorid 
solution is not the sole cause of the acidity of the solution. Quantitative deter- 
mination of the sesquioxids in the solution showed that generally only a frac- 
tion of the aluminum estimated hy titration could he precipitated from the 
solution. There was no equilibrium between the alkali used and the aluminum 
chlorid present in solution. This is explained on the basis of the absorption of 
part of the aluminum by the moor soil materials. In spite of the evident errors, 
the so-eallled neutral salt decomposition is considered to be due to exchange of 
ions. When moor soil which had been treated with potassium chlorid solution 
was washed out with water a dark brown humus solution of neutral reaction 
was produced, and the residue gave an acid reaction with litmus paper and 
calcium acetate'. 

In the studies of plant materials, it was found that the hydrogen-ion con- 
centration of the water extract of most of the plants studied was such as to 
exceed the change point indicated by litmus. The results indicate the presence 
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of acids in plants, find that plant matter does exercise a true acid action. The 
observed increase in titration acidity resulting from the action on many plants 
of neutral salts, such as potassium chloric!, was not accompanied by a corre- 
sponding increase in hydrogen-ion concentration. The appearance of iron and 
aluminum in the solution after treatment of the fresh plant with potassium 
chloric! solution is considered to be the result of an exchange of ions. 

Investigation of soil and peat residue samples from polders and lakes 
in connection with plans for drainage. The chemical composition of flat 
moor soils, I). J. Hiskink (Dept Landb , Ntjv. cn Handel [Netherlands], 
Vcrslag. Landbomek. Onderzoek Rij Iceland bouwproefsta.. No. 24 (1920), pp. 
18-148, figs. 8 ).~~ A report is presented of studies of the physical and chemical 
properties of the soils of polder and lake beds in swamp areas in the neighbor- 
hood of Utrecht in Holland, which It is proposed to reclaim by drainage. 

These so-called “ Knggererde ” and “ Legakkerbdden were compared with 
moor soils of known composition and productivities. It was found that they 
are sufficiently supplied with plant nutrients with the exception of potash and 
lK>ssibly of phosphoric* acid, and that the organic mal ter in the Kaggererdo or 
peaty residue over diluvial sand is In a sufficiently advanced stage of decom- 
i>osithm and humification. 

It was also found that the injurious sulphur compounds present in these soils 
are in such form and amount us to lie rendered harmless by the basic content 
of the drained soil without producing an acid condition due to base exhaustion. 
Furthermore, there is a sufficient covering of peat residues that, when mixed 
by cultivation with underlying sand, a humus sand soil results which compares 
favorably with other known humus soils in agricultural possibilities. 

Profile structure of marsh soils, Tv. von Skk (Inter nail. Mitt. Bodenk 10 
(1920), No. 5-6', pp 169-185 ). — Studies of a series of profiles of north German 
marsh soils are described, showing how the general characteristics of moor 
soils may be exposed and studied by this method. 

Soil survey of Early County, Ga., D. D. Long and E O. Hall (U. S. Dept. 
Agr Adv. Sheets Field Oper Bur Soils, 1918. pp. 48. tig, 1 , map 1). — This sur- 
vey, made in cooperation with the Georgia State College of Agriculture, deals 
with the soils of an area of 313,800 acres in southwestern Georgia, which lies 
in that division of the Coastal Plain province known ns the Dougherty Plain. 
The topography is undulating, with many lime sinks scattered over the surface. 
Drainage is generally well established, being for the most part subterranean. 
The soils are derived chiefly from unconsolidated marine sediments. Includ- 
ing swamp, 23 soil types of 14 series are mapped, of which the Norfolk sandy 
loam covers 30.9 per cent of the area. 

Soil survey of Floyd County, Ga., D. T>. Long (V. S. Dept, . Agr., Adv . 
Sheets Field Oper. Bur. Soils, 1917, pp. 72, fig i 1, map /). — This survey, made 
in cooperation with the Georgia State College of Agriculture, deals with the 
soils of an area of 321,280 acres in northwestern Georgia, which lies in the 
Appalachian Valley physiographic province. All of the area except the flat- 
woods section is said to be well drained. The topography includes rolling table 
lands, high rolling ridges, high mountain plateaus, extensive river terraces, and 
low alluvial areas. 

The soils are widely diverse in character and are of residual, sedimentary, 
colluvial, and alluvial origin. Including rough stony laud, 37 soil types of 19 
series are mapped, of which the Clarksville gravelly loam and Colbert silt loam 
cover 17.8 and 9.7 per cent of the area, respectively. 

Soils of the Detroit area, M. M. McCool and G. M. Grantham (Michigan 
Sta. Spec . Bui 104 (1920), pp. 81, pi I, figs. 14 )*— This survey deals with the 
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soils of an area of 987,520 acres in extreme southwestern Michigan, which in- 
cludes Monroe County and parts of Wayne, Washtenaw, and Lenawee counties. 
The surface features are classed as sand drift, level to undulating lands, old 
deltas, gravelly ridges, and river flood plains. It is stated that the most impor- 
tant feature limiting maximum crop production in the greater part of the area 
is lack of drainage. 

The soils of the area are mainly of glacial origin. The soil types mapped are 
clay loams, silt loam, line sandy loam, brown sand, sandy loam, and sandy loam 
on gravelly subsoil. The brown sands are the most widely distributed of the 
soils and cover approximately 40 per cent of the area. The silt loam covers 
80 per cent of the area and the sandy loam 15 per cent. 

Soil survey of Pike County, Miss., A. T. Sweet et al. (17. S. Dept. Agr., 
Adv, Sheets Field Oper. Bur . Sods, 1918, pp. 82, pis. 5 , fig. t, map 1 ). — This sur- 
vey, made in cooperation with the State of Mississippi, deals with the soils of 
an area of 200,480 acres in southwestern Mississippi, the topography of which 
ranges from undulating to rolling, with some rough areas bordering the valleys 
of the larger streams. The area lies within the Coastal Plain province. Drain- 
age is said to be in general well established. The upland soils of the area are 
of loessial and Coastal Plain origin. The first bottom and terrace soils are 
derived from the same materials reworked and redeposited. Seventeen soil 
types of 9 series ore mapped, of which the Huston fine sandy loam covers 57.1 
per cent of the area. 

Soil survey of Hoke County, N. C., E. S. Vanatta et al (U. S,. Dept Agr., 
Adv. Sheets Field Oper . Bur. Soils, 7 918, pp. 82, fig . 1, map 1). — This survey, 
made in cooperation with the Morth Carolina Department of Agriculture, deals 
with the soils of an area of 260,880 acres in southern North Carolina, which lies 
near the western edge of the Coastal Plain province. The area lies in two dis- 
tinct physiographic regions, known as the sand hills and the flat woods. The 
sand-hill region is a high roiling country, dissected by numerous drainage 
courses. The fiat-woods section is gently undulating, with many level depressed 
areas, and drainage is in places deficient. 

The soils of the sand-hill section consist chiefly of medium to coarse sand, 
more or less modified by weather, drainage, erosion, and other soil-forming 
agencies. They are said to be thoroughly drained. Including swamp, 10 soil 
types of 7 series are mapped, of which the Norfolk sand, the Hoffman sandy 
loam, and the Norfolk sandy loam cover 35.6, 24.1, and 20 per cent of the area, 
respect i\ ely. 

Soil survey of Orange County, N. C., E. S. Vanatta et al. (V. S. Dept . 
Agr., Adv. Sheets Field Oper. Bur. Soils , 7,9/8, pp. l t 8, fig. 1, map 1). — This sur- 
vey, made in cooperation with the North Carolina Department of Agriculture, 
deals with the soils of an area of 256,000 acres in central northern North 
Carolina, which lies in the Piedmont Plateau region. The topography is pre- 
vailingly rolling to hilly. 

The area is thoroughly dissected by streams and there are no upland areas 
without drainage outlets While there are flat areas through the uplands and 
the wider bottoms that are poorly drained, over the greater part of the county 
the surface water flows off so rapidly as to cause serious erosion. 

All of the upland soils of the area are of residual origin. They are grouped 
into three classes, namely, light-colored sandy surface soils, heavy red soils, 
and gray to red silt or floury textured soils. Twenty-three soil types of 12 
series are mapped, of which the Georgeville silt loam, Davidson clay loam, 
and Conowingo silt loam cover 29, 21.4, and 10.4 per cent of the area, respec- 
tively. 
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Soil survey of Vance County, N. 0., 8. 0. Perkins and W. A. Davis (17. S. 
Dept. Apr ., Adv,. Field Oper. Bur. Boils, 1918, pp. 81, fig. 1, map i).— This 

survey, made in cooperation with the North Carolina Department of Agricul- 
ture, deals with the soils of an area of 370,880 acres in northern North Caro- 
lina, which lies wholly within the Piedmont Plateau province. The topography 
ranges from nearly level to rolling, hilly, and broken. The area is said to be 
well drained. 

All of the upland soils are of residual origin. Including meadow, 21 soil 
types of 10 series are mapped, of which the Appling sandy loam, the Appling 
coarse sandy loam, and Wilkes fine sandy loam cover 20.1, 32.5, and 11.1 per 
cent of the area, respectively. 

Boil survey of Wilkes County, N. C., R. C. Jukney and S. O. Pkukjns (17. H. 
Dept. Agr Adv. Sheets Field Oper. Bur . Ho its, 1918, pp. 39, fig. 1, map 1). — This 
survey, made in cooperation with t lie North Carolina Department of Agricul- 
ture, deals with the soils of an area of 470,400 acres in northwestern North 
Carolina, which lies in the Piedmont and Appalachian provinces and ranges 
in topography from an elevated plateau, dissected and eroded by numerous 
stream valleys, to typical mountains. The county as a whole is adequatel> 
drained, and on the steep hillsides and cleared mountain slopes the drainage 
is excessive. 

The soils are of a residual and alluvial origin. Including rough stony land, 
meadow, river wash, and rock outcropping, 20 soil types of 10 series arc mapped, 
of which the (Veil clay loam, Cecil loam, and Porter’s loam, cover 21.0, 19, and 
10.7 per cent of the area, respectively. 

Boil survey of Spokane County, Wash., C. Van Duyne et al. (V. H Dept 
igr., Adv. Sheets Field Optr. Bur. Boils, 1911 , pp. 108, pis . 5, figs. 5, map /). — 
This survey, made in cooperation with the State of Washington, deals with the 
soils of an area of 1 .123,840 acres in extreme eastern Washington, which occu- 
pies portions of the Okanogan Highlands and the great Plain of the Columbia 
River. High rolling to hilly areas and hilly to mountainous areas are fairly 
extensive in the eastern and northeastern parts of the county. Rolling prairie 
occurs in the southeastern part, balsatic plain mainly in the southwestern 
quarter, and glacial water-laid terrace areas mainly in the northern half. With 
the exception of a few basin-like areas the county is said to be well drained. 

On the basis of origin the soils of the area are grouped as residual soils, 
glacial drift soils, water-laid material, wind-borne material, recent alluvial flood 
plain deposits, sedimentary deposits of the glacial lake basins, soils derived 
from accumulation of organic matter, and miscellaneous materials. Including 
scab laud, rough mountainous land, rough stony land, rough broken land, 
marble sand, muck, and peat, 44 soil types of 20 series are mapped, of which 
Palouse silt loam, scab land, and Moscow loam cover 16.9, 12.6, and 8.6 per 
cent of the area, respectively. 

The agricultural soils of the Union, C. F. Jtjritz (Ho. African Jour. Indus., 
k (1921), No. 1, pp. 76-84)- — A summary of existing knowledge of the geology 
of the soils of the Cape Province, Orange Free State, Natal, aud the Transvaal 
is given. The soils of the Cape Province vary considerably, and are said to 
occur in more or less concentric bands with the gray and reddish loams form- 
ing the center and covering the largest area. The coastal belt in the southwest 
comprises gravelly clays of a drab color, while along the south coast the soils 
contain more humus and are frequently acid. The soils of Orange Free State 
and Natal are said to be more or less allied to those of the Cape Province, 
but the Transvaal soils are largely of very different geological origin. These 
soils appear to be sufficiently well provided with potash but deficient in phos- 
phoric acid, nitrogen, lime, and humus. 
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The soils of Natal and the Transvaal.— J, The composition of Natal soil*. 
n t The soils of the Transvaal, C . O. Williams and R. i>e C. Marchawd (flo. 
African Jour . Jndti* , /, {1921), No, 2, pp. 177-187).— Supplement in; g the above 
report, mechanical and chemical analyses of representative samples of Natal 
and Transvaal soils are presented and discussed. 

In general, Natal soils are characterized by the almost complete absence of 
calcium carbonate, this giving rise to an acid reaction and a low content of 
available phosphates. Most of these soils are said to contain satisfactory 
amounts of potash. 

The bulk of the soil of the Transvaal is sedentary alluvial soil, covering 
small areas. The chemical analyses show that less nitrogen appears to suffice 
than is considered adequate in European soils, and that nitrification is rapid 
in almost all types of Transvaal soil. These soils are in general deficient in 
lime, phosphoric acid, and organic matter in spite of their good nitrifying 
powers. Soils containing high percentages of iron oxid are common. The soils 
of the region are classified as heavy, medium to light loam, sandy, and 
alluvial soils. 

Chemical investigation of some clay soils of Surinam, J. K. van Amstkl 
{Dept. Landb. Suriname Bvl. 41 {1921), pp. [114-&D- — Studies ol the composi- 
tion and properties of representative clu> soils of Surinam in Dutch (iuiana are 
reported and discussed, together with results of chemical analyses. 

The.se clay soils were found to he neb in colloidal silicates and to be heavy 
and plastic. They have a high wafer capacity, a low permeability, and a capil- 
larity somewhat greater than the average. They are poorly aerated and have a 
high specific heat and high adsorptive powers, resulting in a considerable con- 
tent of plant nutrients Drainage, liming, cultivation, and the incorporation of 
organic matter were found to be the more important steps for improvement 
of these soils. They were rich in both potash and phospluuic acid, but deficient 
in available potash and phosphoric acid. The total nitrogen content was 
somewhat higher than the average, but the soils were found to respond to ni- 
trogen fertilization. 

The chemical and biological aspect of bhata soil of OlmndkhuH Experi- 
mental Farm, Central Provinces, A. It. Padmanabha Aivkr and D. V. Hal 
{Ayr. Jour, India , 15 {1920), No. 6 , pp. 944 - 049 , pis 5). — Physical, chemical, 
and biological studies of the lateritic bhata soils in the Central Provinces 
are reported. These soils were found t<> contain a very low proportion of fine 
material and to be deficient in phosphoric acid and lime. 

Experiments with leguminous crops showed that hlmta soils respond to 
manuring with phosphoric acid and organic matter. The ammonifying power 
was quite good and the nitrifying power average. Nitrogen fixation appeared 
to be weak. The poor growth of leguminous crops in the newly cultivated soil 
appeared to be due to lack of phosphoric acid and insufficient nodule forma- 
tion. The latter difficult y was removed to a great extent by continuous crop- 
ping. These soils are porous and are well aerated and drained. 

The partial sterilization of soils, E. J. Russell {Jour. Roy, Hort. Soo 45 
{1920), No. 2-8, pp. 237-240, pis. 4 )• — A review is given of the work and methods 
of procedure at the Rotha mated Experimental Station on the partial steriliza- 
tion of soils. It has been found that, while the use of heat in partial steriliza- 
tion is perhaps more effective, chemical methods are much more convenient 
and potentially much cheaper. 

The different studies have shown that in order to use chemical substances 
for the control of the soil population it is necessary to know exactly what 
organisms are to be dealt with, and to carry out direct experiments with those 
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organisms to ascertain the effects of the antiseptics on them. The general 
action of certain chemicals is discussed. It has been found that the question of 
disappearance of the chemical from the soil is of very great importance. Phenol, 
ereftol, and the ehlorcresols decompose quickly and become innocuous, but the 
nitro compounds do not. From the chemical point of view interesting possi- 
bilities are presented by these and certain other compounds which, having 
acted in the first instance as partial sterilizing agents, may decompose and give 
rifle to valuable plant nutrients. Calcium sulphate, sodium cyanid, and pyridin 
are given as examples of such compounds. 

Experiments with !>r. Kuhn’s U-cultures, O. Barthkl (K. Landthr Akad, 
Handl, och Tidnkr., 58 (1919), No, 2, pp, 85-95 ). — Qualitative bacteriological 
analyses of samples of so-called universal cultures, de\ eloped by Kuhn, for pro- 
moting nitrogen fixation and nitrification in soils showed that the cultures 
contain both symbiotic and nonsy mbiotic nitrogen -fixing and nitrifying organ- 
isms commonly occurring in soils 

When used in the treatment of seed of oats, cabbage, and potatoes for inocu- 
lation of the soil, no increase in crops resulted. Crop yields were apparently 
not influenced, and the cultures appeared to be inactive. 

Soil renovation by the planting of legumes, 10. 10. Kakkkii ( Porto Rico 
Dept. Af;r, and haboi ,s ( ta. Circ, SI U920), Spanish ed„ pp. 8-16) -Popular in- 
formation on the use of legumes as green manure in the improvement of Porto 
Rico soils is given. 

The procedure of yield in agriculture by increasing outlay. - The theory 
of the soil law, K Imno (fondle. Jahrb , 55 (1920), No 8, pp. 887-1/08, fius. 
7).— This discussion takes in features of the laws of minimum, of physiological 
relations, and of decreasing returns, with particular reference to soils and 
their productiveness, and presents experimental data from different sources, 
lead j ft g to tin* conclusion that the law of decreasing soil yields can be expressed 
mathematically as a physiological law. On the other hand, the procedure of 
yield does not follow a simple scheme, but is always changing either through 
variable conditions of growth or by a temporary lapse in the growth of plants. 

The effect of continuous cropping upon the major soil nutrients, G. K 
Stkwaui (Soil Set., 11 (1921). No //, pp. -32,'?).- --Studies conducted for six. 
years at the California Experiment Station of the changes that occur in soil 
nutrients as the result of the growth of successive crops oi cereals on six silty 
clay loam and seven fine sandy loam soils, previously described (E. S. It., 38, 
p. 813), are reported. 

The soils were collected in 2-ton samples, each sample being di\ filed between 
duplicate containers holding approximately 1,800 lbs. For the first season all 
containers were planted to barley, but in the succeeding years one container of 
each soil was cropped to barley while the other was left unplanted. During 
this time the soil was removed from the leaching effect of rainfall or excessive 
irrigation. 

It was found that under continuous cropping these soils notably decreased in 
productivity. The average decrease in total crop amounted to 34.9 per cent 

There was no apparent reduction in the phosphate content of continuously 
cropped soils. However, a comparison of the results of five years showed that 
in five of the sandy loams there was a reduction of 30 per cent or more in the 
content of soluble phosphates, while only two of the silty clay loams had begun 
to show a decrease in this nutrient. There is said to be no indication so far 
that the lowering of the phosphate content accounts for the first decrease in the 
crop yield, for most of the soils whose soluble phosphates have been reduced 
are at the present time producing the best crops both of grain and of straw. 
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Determinations made before the soils were planted showed that the fine sandy 
loams contained from 0.05 to 0.09 per cent, and the silty clay loams from 0.13 
to 0.18 per cent, of total nitrogen. There was a continual loss of this nutrient. 
At the close of the season of 1919 all of the soils, both planted and fallow, 
showed a reduction of from 14 to 38 per cent of their original total nitrogen 
content. 

Soil reaction and choice of fertilizers, R. Gans (Intematl. Mitt, Bodenfc., 
10 {1920), No. 5-6, pp. 186-196).— The author discusses the chemical features of 
fertilizer selection on the basis of soil reaction. It is pointed out that the 
acidity of inorganic soil constituents is produced mainly by mixtures of hy- 
drates of silica and alumina derived from soil weathering. The degree of 
acidity depends upon the intimacy of the mixture of these hydrates, the so- 
called molecular mixtures being the most strongly acid, followed in order by 
the so-called nonmoleeular mixtures ami the coarse mixtures. 

New investigations on the agricultural value of forest litter, L. Tscueu- 
mak (Centbl. Ocsam Forstw 45 (1919), No. 9-10, pp. 198-219 ). — Studies on 
the absorptive power and fertilizing value of forest litter are reported. 

The absorptive power of the litter increased rapidly with its degree of de- 
composition, and when strongly decomposed was found to be due not only to 
its humus content but also to the coarser constituents, such as needles. The 
fertilizing value of forest litter was found to depend upon its content of 
both nitrogen anil valuable mineral substance. The nitrogen content of de- 
composed forest litter is considerably greater than that of newly fallen needles 
and leaves, varying in the latter case from 0.5 to 0.8 per cent, while that of the 
humus in humid localities averaged from 2 to 5 per cent. The fertilizing value 
of forest litter compared favorably with that of winter rye straw when strongly 
decomposed, but was only about half so valuable when in fresh condition. 
Beech leaves were apparently more \aluable than conifer needles. 

Fertilizer experiments with new nitrogenous salts in 1920, Hoffmann 
( Mitt Deut. handw. Gesell., 86 {1921), No. 8 , pp. 26-86 ). — Data on 33 tests of 
10 different nitrogenous fertilizers with 8 crops are reported and discussed. 

The fertilizers included, among others, ammonium chlorid, ammonium sul- 
phate nitrate, potassium and sodium ammonium nitrates, gypsum ammonium 
nitrate, and urea superphosphate. In most cases these fertilizers produced 
profitable increases. Special attention is drawn to the results produced by 
the urea superphosphate, which showed profitable increases in wheat and beet 
' crops on soil which did not respond to fertilization with phosphoric acid. 

Action of dicyandiamid on plant growth, T. Pfeiffer and W. Simmer- 
macher {Landw. Vers. 8 7a., 90 {191 7), No. 5-6, pp. 415-430, fig. 1).— Experi- 
ments with oats on loam soil and a mixture of loam and sand, using lime 
nitrogen containing 13.89 per cent total nitrogen and 1.48 per cent dicyandi- 
amid nitrogen, are reported. 

It was found that the largest application of dicyandiamid did not hinder 
the germination of oats. However, there was a considerable injury to the 
grain yield later, which was not so marked on the loam soil. Only a small 
fraction of the dicyandiamid taken up by the oats plants was utilized for the 
formation of albumin, and there was a useless storage of albumin in the 
leaves and stalks of the plant. This is considered to explain the injury to 
the grain. 

It is concluded that the use of lime nitrogen containing considerable dicyan- 
diamid need cause no important injury to crop growth, but that the dicyan- 
diamid must be considered a useless ballast to the plant. 
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Improvement of lime nitrogen, H G. Soderbaum ( Med del . Centralanst. 
FSrsoksv. Jordbruhsomrddet, No . 210 {1920), pp. 11; also in K. Landtbr. A had. 
Handl. och Tidskr ., 59 (1920) , No. 8, pp. 510-511 ). — In order to avoid the bad 
effects of lime nitrogen as a fertilizer, it has been proposed in Sweden to con- 
vert it into urea before application to soil. In this connection cropping ex- 
periments with oats on sand soil, to determine the value of technical urea as 
a source of nitrogen, showed that urea was as effective in tills respect as sodium 
nitrate and ammonium sulphate. 

The retention of soluble phosphates in calcareous and non cal car cons 
soils, J. Sen (Apr. Research Inst. Pusa, Sci. Rpts., 1919-20, pp. 85S9).— Experi- 
ments are reported which showed that the phosphoric acid of superphosphate 
is retained mainly through absorption in noncalcareous soils and through 
chemical combination in calcareous soils. No chemical reaction could he 
demonstrated between the calcium carbonate of calcareous soils and solutions 
of di- and trisodium phosphates. The retention of phosphoric acid in tiiis 
case obeyed the absorption laws. 

Studies of the distribution of phosphoric acid of different phosphates by 
percolation through columns of the two types of soil showed that the dis- 
tribution of superphosphate was uniform through a noncalcareous soil, but not 
in calcareous soil, the major portion of the phosphoric acid being held in the 
top layers. This is taken to indicate that the phosphoric add retained in 
noncalcareous soils is in a much more available form than in the calcareous 
soils. 

The presence of even 5 per cent of calcium carbonate in a noncalcareous 
soii restricted the diffusion of the phosphoric acid of superphosphate. On the 
other hand, the distribution of the phosphoric acid of those soluble phos- 
phates which are without action on calcium carbonate was uniform through a 
column of even ldgUlj calcareous soil. It is considered probable, therefore, 
that such phosphates would be more efficacious than superphosphate in cal- 
careous soils. 

Lime requirement and reaction of lime materials with soil, C. J. Schol- 
lkrbkbckr ( Soil Pci. t 11 (1921), No. If, pp. 261-216 ),. — Experiments conducted ut 
the Ohio Experiment Station are reported, in which various lime materials 
were mixed with soil in undruined pots, watered, and kept partly outside and 
partly under greenhouse conditions, and determinations made of residual car- 
bonate, lime requirement, and accumulated nitrates. 

A relatively pure high-calcium limestone, calcite, and magnesite were very 
similar in behavior. Approximately one-half of an application equivalent to 
3.1 tons per acre of these materials ground to pass a 100-mesh sieve was 
attacked within 4 weeks and two-thirds within 28 weeks. The natural car- 
bonate dolomite was found to be about 50 per cent more resistant than the 
other materials, while precipitated calcium carbonate was much more easily 
attacked by the agencies of decomposition. 

Caustic lime was apparently more reactive than the precipitated car- 
bonate, although with time the differences noted became less. Carbonate 
formation was found to result from an application of chemically prepared 
magnesium oxid, and the amounts found gradually increased with time. On 
the other hand, the disappearance of carbonate from an equivalent applica- 
tion of chemically prepared magnesium carbonate was complete within a 
month, although traces of carbonate were afterwards formed. Of two samples 
of slag tested, so-called dicalcium silicate was found to react with soil as readily 
as precipitated calcium carbonate, but blast-furnace slag was less reactive than 
any other material tested. 
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Coarsely ground limestone had much less effect in reducing lime requirement 
than the finely ground. Limestone ground to pass a 100-mesh sieve was 
found to be utilized at nearly the same rate in an acid silt loam and an alka- 
line clay loam, but carbonate disappeared much more rapidly from an add 
clay loam. The lime requirements by the vacuum method were comparable 
in the eases of the first two soils, but twice as great with the third. 

Tiie quantitative relations between bases not residual as carbonate and reduc- 
tions in lime requirement were found to be reasonably close, a possible con- 
sumption of bases by nitrification being considered. The evidence obtained indi- 
cated that the interaction of soil constituents and calcium carbonate is suffi- 
ciently regular and quantitative for the indications of a lime- requirement 
method, based upon the reaction, to be of practical utility, provided the proper 
precautions are observed. The indications of the lime- requirement method em- 
ployed were found to depend to a great extent upon such factors as the manner 
of preparation of the sample, the temperature, and the time allowed for the 
determination 

“No conclusive evidence has been obtained that heating is an undesirable 
feature of a perfect lime-mi uirement method, if we understand by that term 
a satisfactory method for the study of the relations between base absorbents 
and added bases in the soil. On the other hand, heat limy be of great advan- 
tage in hastening a naturally slow reaction and may enable differences to be indi- 
cated with an exactness not otherwise attainable in a reasonable length of 
time.” 

Mechanism of the fertilizing action of sulphur, G. Nicolas ( Compt , Rend. 
Arad . Net. \ Parish m {mi), No. 1, pp. 85- 67; ah*, in Jour. Soc. Chem. Indus., 
40 (1921), No. 4 , p. 124 A).- —Experiments are reported which showed that sulphur 
exercises a favorable influence on the utilization of carbon dioxid by plants in 
addition to its other activities in the soil. 

The nonbiological oxidation of elemental sulphur in quartz media, 
W. II. M AelvrruE, F. .1, Gray, and YV. M. Shaw (Soil Sn., It (1921), No. 4, pp. 

240-254 ; also m Jour. Indus . and Unpin Chew., 13 {1921), No. 4 , pp. 810-313), 

A preliminary report is presented of studies conducted at the Tennessee Experi- 
ment Station on the oxidation of elemental sulphur in the presence and absence 
of appreciable quantities of iron, under aerobic and anaerobic conditions, with 
the unaltered medium, the sterilized medium, and the medium plus inoculation 
by soil infusion. The purest obtainable quartz was used as the medium. 

It was found that elemental sulphur will oxidize upon moist contact with 
relatively pure quartz under both aerobic and anaerobic conditions. A distinct 
reducing and Inhihitive effect was manifested by metallic iron under aerobic 
conditions, with a still greater similar tendency under anaerobic conditions. 
Limonite, on the contrary, exhibited a strong tendency to accelerate oxidation 
when used alone and when supplemented by magnesium and calcium carbonates. 
Also, the single additions of the several carbonates to the quartz.suiphur mix- 
ture increased the amounts of sulphates recovered under aerobic conditions. 

The presence of sodium, calcium, and magnesium nitrates failed to alter the 
depressive tendencies of metallic iron, and the increase in salt concentrations 
exhibited an independent depressive action in the absence of metallic iron. 

Fertilizer registrations for 1921, C. 8. Oath cart (New Jersey Stas. Bui 
850 {1921), pp. 5-85 ), — This bulletin contains a list of registrations of fertilizer 
materials ami mixed fertilizers offered for sale in New Jersey during the 
fiscal year ending October 31, 1921 
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[Carnegie Institution of Washington, report of] department of botanical 
research, I). T. MacDouoax et ai,. (Carnegie Jn*1. Wash. Yearbook 18 (1919), 
pp. 57- 1 OS ) . — Reports on different phases of work done during the year are 
noted below. 

Character of protoplasm fundamental to growth , D. T. MacPougal.— 1 The 
plant cell is characterized mainly by a predominance of pentosans. The metab- 
olism of a predominantly proteinaceous unit includes the derivation of amino 
acids by breaking down albumins, while the amino compounds may be synthe- 
sized in the plant in which nmination of the carbohydrates is the theoretical 
step in the construction of nitrogenous material. Growth in plants (including 
two processes which are outlined) is essentially a hydration expansion or 
swelling of a mass of pentosan-protein colloid or jelly. This forms a sac or 
inclosing layer of greater density, which takes in water and solutions by 
adsorption, imbibition and osmosis being controlled or affected by the hydrogen- 
ton concentration, salts, and amino compounds of the cell sap, and also by the 
composition of the medium or substratum and by other environmental condi- 
tions, as temperature. 

The hydration of bioeolloids simulating certain features of protoplasm , P. T. 
MacPougal. -Extensive experimentation with various biocolloids has shown 
that a mixture of carbohydrates and proteins may be made which will exhibit 
hydration relations similar to those of protoplasm. The reactions which are 
indicated are considered of primary significance in the mechanics of growth. 
Discussion is also given of data obtained during the swelling of dried sections 
as bearing upon the physical basis of cytological performances in the plant cell. 

The effect of organic acids and their amino compounds on hydration anS 
growth, J) T. MacPougal and H. A Spoehr. — Tabular data and detailed deduc- 
tions arc presented as showing that ofjui molecular concentrations of the three 
organic acids considered present small divergence of effect on agar and more 
positive differences in agar-protein. 

The solution and fixation accompanying swelling and drying of biocolloids 
and plant tissues, 1). T. MacPougal and H, A Spoehr. — The studies here noted 
relate to extractions from living cell masses, extractions or solutions of sec- 
tions of bioeolloids, acidity of fresh or living tissues, acidity of desiccated 
tissues, swelling of fresh sections, reswelling of extracted and dried tissues, 
swelling of dried tissues, and repetition of swelling and drying treatments. 
The treatments discussed, as applied to Opuntia discata , are described, with a 
statement of resulting data and conclusions. 

Measurement of growth in terms of volume, P. T. MacPougal. — This Is a 
study of the actual and relative increments in tomato fruits as ascertained by 
different methods of measurement during growth. 

The daily coursh of growth in two types of fruits , P T. MacPougal. — Tomato 
and walnut were taken os representative types of fruits, and the studies made 
thereon are reported in some detail. 

Influence of soil aeration upon growth of shoots , W. A. Cannon.-— In view of 
the possible survival value of some relations between roots and soil aeration, 
studies have been conducted (B. 8. K, 41, pp. 132, 134) and are herein re- 
ported. The effects of oxygen deprivation on several plants are detailed. 

The dendrograph [and work therewith ], D. T. MacPougal.— A device for 
recording growth and other changes in volume of tree trunks during an entire 
season. Trees tested include FracHnus arizonica , Pinus chihuahuana , P, radiata, 
tyuercus agrifolia , and Fagus grandifolia , 
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The interrelation of photosynthesis and respiration H. A* Hpoehr and F. 
Long. — An extensive series of experiments, inaugurated to determine the rate 
of photosynthesis of isolated leaves in various stages of carbohydrate depletion, 
is summarized to the effect that leaves exhibiting high respiratory activity show 
correspondingly high photosynthetic activity, while leaves which are respiring 
at a low rate also fix carbon dioxid slowly. From experiments completed, a 
metabolic interpretation of the phenomenon of photosynthesis is considered 
most plausible, the whole process properly falling under that group of chemical 
changes designated as coupled reactions. 

The most profitable conception of photochemical change is that which is 
based upon the principle of photo-electricity, and this favors the theory that 
loosening of electrons is prerequisite to photochemical reaction. 

The manner in which the energy released by the respiratory actions is utilized 
by the plant remains unknown. The important point is the fact that the break- 
ing down of food material, such as the relatively simple monosneeharids, yields 
energy in such a form and manner as to make possible synthetic activities. 

Carbohydrate supply and respiration , H. A. Spoehr. — An extensive series of 
experiments planned to determine the rate of carbon-dioxld emission was car- 
ried out by the use of leaves cut from the plant and seedlings growing in 
various nutrient solutions, the results of which are discussed. 

Nutritive value of food reserve in cotyledons , B. M. Duggar. — During the sum- 
mer of 1019 a < a refill study was made of the effect s of excising cotyledons 
after various time intervals up to 10 days after germination. Attempts were 
also made to substitute for the loss of the cotyledons by adding singly to the 
nutrient salt solution glyeoeoll, alanin, sodium asparaginato, urea, nucleic 
acid, and sodium nucleinate. None of those proved to be a nutrient substitute 
for the cotyledons. 

Some factors in the salt requirements of plants . B. M. Duggar— -In work 
completed during July and August, 19J9, special attention was directed to the 
determination of the most favorable proportions of the salts in a solution con- 
sisting of potassium nitrate, magnesium sulphate, calcium sulphate and 
soluble ferric phosphate, previous work having indicated special merit in 
such n combination of salts. A second group of experiments included u solu- 
tion of iron, magnesium, and potassium salts in minimum quantities, with 
calcium supplied as monobasic calcium phosphate. Elaborate experiments are 
now in progress to determine the influence of various proportions of iron in 
the form of the soluble ferric phosphate contrasted with the insoluble ferric 
phosphate in solutions indicated. 

Itefinements in the indicator method of hydrogen-ion determination , B. M. 
Duggar. — The difficulties inherent in the hydrogen electrode method are said 
to be removable by the adaptation of certain types of colorimeters indicated. 
The development of such a method has been pursued, and the method is de- 
scribed. 

Soil aeuition experiments with helium , W. A. Cannon and E. E. Free. — Pre- 
liminary experiments with helium intermingled with air having proved harm- 
less to ordinary plants, tests were made on sweet pea seedlings In tubes con- 
taining nitrogen alone and helium alone, or helium in slow motion. Root 
growth in the first two stopped at once, but was resumed when air was mid 
mitted after three days, except in case of the main roots in the nitrogen tube. 
In the tube containing helium in slow motion, growth was little if any affected. 

Stem analysis and elongation of shoots in the Monterey pine , F, Shreve. — 
During the summer of 1939 advantage was taken of several small cuttings that 
bad been made for carrying out a stem analysis of the Monterey pine (Finns 
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radiata). The elongation of the shoots was found to commence early In the 
spring and continue until September. No definite correlation was found 
between growth In height and growth in diameter during the last 4 to 7 
years In saplings 12 to 15 ft. high. The individual conditions of crown develop- 
ment must be taken into account in exact analysis of such correlation. 

Plant habits and habitats in the more arid portions of South Australia , 
W. A. Cannon. — Some of the more important conclusions and results derived 
from a field study of the vegetation In central, northern, and southwestern 
South Australia in 1918 are detailed. A list is given of particular adjustments 
of species to environment. 

Reactions of roots of species with dissimilar habitats to different amounts 
of carbon dioxid in the soil , W. A. Cannon.— A study was made of Covitlca 
tridentata and Kramaria canescens from southern Arizona, and of Mesembry - 
anthemum sp. obtained near the Coastal Laboratory, Carmel, Calif. The 
results of the studies are tabulated. 

In these experiments the amount of oxygen available for the roots rapidly 
decreased with the increase in the amount of carbon dioxid in the artificial 
soil atmospheres used, so that to the specific effects of carbon dioxid must be 
added the effects following partial depiivation of oxygen. Tins, especially in 
the case of high percentages of carbon dioxid, is an important factor. 

Rise and form of leaves in desert plants , \V. A. Cannon. — Tabulation and dis- 
cussion are given of leaf width, length, and area in case of a number of South 
Australian plants. 

The origination of xerophytism in plants, I>. T. MacDougal and H. A, 
Spoehiv- The conclusions reached as the result of this and previous work are to 
the effect that succulence results from the conversion of poly sacc hands into 
pentosan or mucilages, and xorophytism from a conversion of the polysue- 
charids into the smbydrids or wall material, both transformations being induced 
by a depleted or lessened water supply in the cells. 

Seasonal changes in water relations of desert plants , E. I>. Shrove.- — For a 
number of years experiments have been conducted on a successful desert peren- 
nial (Encchn fannosa) and on two equally successful desert annuals, a winter 
annual ( Strcplanthus arizonicus ) and a summer annual (Amaranth us palmeri ), 
with a view to discovering any changes that may occur in their water relations 
with the march of the seasons. The hypothesis is presented that the increase 
or decrease of some substance or substances within the tissues affects the 
water-attracting power of the colloidal jellies, and thus brings about a greater 
resistance to water loss on the one hand and a greater absorption by the roots 
on the other hand. This theory was verified with Opuntiu versicolor , and 
Encelia is to be tested for the same phenomena. 

Observations on the vegetation of a desert valley and a soil temperature sur- 
vey of the United States and Canada, both by F. Shreve, the ecology of 
the strand vegetation of the Pacific coast, by W. S. Cooper, and transpiration 
and absorption by roots of fleshy Euphorbias, by E. B. Shreve, are also re- 
ported and discussed. 

The inheritance of germinal peculiarities [in] flowering plants (Carnegie 
Inst, Wash. Yearbook 18 (1910), pp. IS 7, f 58). —Flowers were produced in 
F, plants of a cross between the purple-leaved variety of the common barberry 
and Ibe form extensively used for low hedges (Herberts thunbergii). It is 
thought possible that a tall barberry immune to wheat rust may eventually be 
produced from this cross. Other studies are briefly indicated. 

Serological studies in the field of plant breeding, J. Becker (Landw. 

Jahrb,, $8 (1919) , pp. 2^5 -#70),— Studies are described as testing the avail* 
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ability of serological diagnosis for the purpose of ascertaining the origin and 
testing the purity of seeds. 

Ecology [of plants], F. E. Clements et al. {Carnegie Inst Wash. Yearbook 
18 (1919), pp. 380-8/ f 8). — New methods have been devised for using plants as 
measures or indicators. In grassland, at least, the line between natural and 
artificial indications is said to completely disappear ns a result of a study of 
grazing by cattle and by buffalo. The use of standard plants to measure 
habitats in terms of plant response and growth has been extended to include 
a climax and a serai group of stations. 

In the endeavor to measure the carbohydrate production of plants in the 
field and to correlate this with light intensity and water use, further studies 
have been made by F. E. Clements and F. Long in habitats with measured 
light conditions. These have dealt chiefly with the photosynthetic activity of 
different species in the same light value and of the same species under different 
light intensities. The latter appears to exhibit basic correlations with the 
definite adaptations shown in shade ecnds. Studies of standard plants as to 
differences in plmtosynthetic efficiency at various elevations suggest that plants 
may respond to differences in total light intensity that can not be recognized 
by photometric methods. 

The investigation by 0. V. Loftfleld of the behavior and efficiency of stomata 
in plants has been continued, attention being centered chiefly <>n the relation of 
stomatal opening and closing to tlie efficient factors, and especially to wilting 
and recovery. The results indicate that most if not all herbaceous species 
possess stomata having a decisive regulatory action at the time of wilting, 
even though they may show little activity under less severe conditions. 

In the study of the ecology of roof systems, by J. K. Weaver, the Investigation 
of the root systems of dominants and subdominants of prairies, mixed prairies, 
and short-grass plains has been greatly extended, the trench or pit method hav- 
ing been continued in use. The character and extent of the root systems were 
found to be correlated with water content in nearly all cases. In general, soil 
type affects root development chiefly through Its influence on water content, at 
least in the region studied. Soil texture, however, 1ms a profound effect upon 
root penetration, and competition proved to be a primary factor in the control 
of root development. 

The survey of the native rubber plants of North America, by H. M. Hall and 
F. Long, was brought to a close. Five latex-bearing species are thought to be of 
commercial value. 

Progress reports on other projects at the laboratory are included. 

Use of dilatometer In studying soil and plant relationships, M. M. 
McCool and (\ E. Millar {Bat, Gaz., 70 (7020), No. J h pp. 317-819).—' The 
authors repeated some experiments previously reported (E. S. It , 37, p. 116), ob- 
taining additional information by means of the dilatometer used by Bouyoucos 
(E, S. R., 39, p. 18), the plants employed in the present study being rye, wheat, 
corn, and sweet and red clovers. These were grown on fertilized and un- 
treated soils. The results as tabulated show data obtained at six dates indi- 
cated regarding the different lowerings of the freezing point (due to differences 
in solute concentration) at —1.5, “4, and —6° O. Discussion is given regarding 
these and other data not yet published. 

The effect of turn soil temperatures on the yield and water relations of 
healthy and diseased bean plants, W. H. Burkholder ( Ecology , 1 {1920) f 
No. 2, pp. US-128, fig. 1). — Experimentation here recorded was carried out, early 
in 1919 at the temperatures 18 and 20° C. (64.4 and 78.8° F.). Tabulations are 
given of the weekly transpirations and of the accumulated results of the experi- 
ments. These are discussed in connection with certain disturbing factors. 
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The plants at 26° showed more vigorous growth and a greater transpiration 
rate, as well as a greater yield. Water requirements for seed production vary 
with conditions. The data on water requirements in the present article give in- 
dications only as to the effects of various factors covered, are rather limited, and 
are not considered as final. 

Physiological isolation by low temperature in Bryophyllum, C. M. Child 
and A. W. Bellamy (Bot. Gaz., 70 {1920) , No. 4, pp. 249-20 7, figs. 6'). — To ex- 
perimentation briefly reported (K. S. H., 42, p. 435) as carried out with B. caly- 
dnum , P has coins multi flams , and Saxifrapu sarmmtom , the authors add a more 
elaborate account of studies on Bryophyllum. 

It appears that cooling a zone of the petiole to a temperature of 2.5 to 4° C. 
for a few days is a very effective means of inducing the outgrowth of the leaf 
(axillary) buds, the opposite and neighboring leaves usually showing also more 
or less development. Since the movement of fluids to the leaves is not ap- 
preciably lessened, it is thought that no blocking influence of inhibiting sub- 
stances transported is here involved. 

Subcortical formation and abnormal development of stomata in etiolated 
shoots of Opuntia hlakeana, J. G. Bkown (Bot. Gaz , 70 (1920), No. 4, PP- 
295-307, pis 4, Ogs. /). — This paper rcqiorts details of a comparative study of 
0. hlakeana as regards the appearance, form, and structure of the normal and 
etiolated shoots, and of the latter as affected by reexposure to light. 

Composition of gases in intercellular spaces of apples and potatoes, 
.1. li. Maonwsh (Bot. Gaz., 70 ( 1920), No. //, pp. $08-316. fig 1). — This pre- 
liminary report describes an apparatus intended to he used to obtain from 
fruits, tubers, etc., samples of their contained gases free from contamination 
with air, with an account of the methods of sampling these gases. 

I la tu obtained from work with apples show a marked variation in the com- 
position of the contained gases under varying temperature conditions. The data 
from potatoes were complicated by the presence of a larger degree of absorption 
of the gases. Factors influencing the amount arid the significance of the ratio 
are discussed. 

Viscosity values of protoplasm as determined by microdissection, W. 
StaTFitiz (Bot. Gaz., 70 (1920), No. 5, pp. 360-380), — This paper represents a sys- 
tematic attempt to ascertain from a study of plant and animal material the 
exact degree of consistency of protoplasm from numerous types of cells and 
under different physiological conditions. 

Swelling of agar in solutions of amino acids and related compounds, 
I>. T, MacDouual and H. A. Sfokhk (Bot. Gaz., 70 (1920), No. 4 , pp. 268-278, 
figs. tf).— The results of a study of the swelling of agar in solutions of amino 
acids, in alkaline hydroxids, and in ammonium salts, herein tabulated with 
discussion, as possibly bearing upon growth and metabolism, are considered as 
having sufficient importance to warrant a continuation of this work. 

Relation of potassium to growth in plants, T. O. Smith and O Btttleb 
(A na. Bot. [London], 35 (1921), No. 138 , pp. 189-225; also New Hampshire 
Sta. 8ei. Contrib. 18 (1921), pp. 189-225; abs. in Gard. Chron., 3. ser 69 (1921), 
No. 1794 * p. 229). — The authors give the results of a study can* od on to deter- 
mine (1) the effect of the absence of potassium on the growth of plants and 
(2) to what, extent recovery is possible when potassium is supplied after more or 
less prolonged growth in its absence. The experiments were carried on with 
wheat, corn, and buckwheat, most of them being conducted in water cultures, 
with a few sand cultures. 

It was found that the reserve supply of potassium in seed was nol sufficient to 
maintain normal growth except for a very short period of time. The amount 
© 7287° — 21 4 
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of potassium contained in the seed did not in itself determine the length of 
time a plant grown from it could live in the absence of potassium without 
injury resulting. Symptoms of potassium starvation were found to appear early 
in the life of a plant, and were characterized by dwarfing of the axis and pro- 
gressive death of the foliage, the older leaves succumbing first. 

Recovery from potassium starvation was found to occur more slowly the 
longer the potassium was withheld from the plant. When potassium-starved 
plants were supplied with potassium the element became distributed promptly 
in accordance with the physiological needs of the plant. The relative potassium 
requirement per gram of dry matter in tops and roots was found to be the same 
in the case of wheat and corn, but in the case of buckwheat the requirement 
of the roots was higher than that of the tops. The amount of potassium usually 
utilized per gram of dry matter formed in normal plants of wheat and corn 
was substantially the same, hut In buckwheat grown In the absence of potassium 
the amount utilized was considerably higher. 

Flora of Swedish phanerogams, (\ A. M. Linoman (Svensk Fancropam - 
flora . Stockholm: P . A. Norstcdt d Sons, /fit*, pp. Vlll+tiSO, fins, 830).— The 
descriptions are aided by a free use of drawings, several of which usually 
appear in each of the numbered figures. 

New or noteworthy Porto Rican fungi, F. L. Stevknr (Pot. Gaz., 70 (1920), 
No. 5, pp. 899-402, figs. 4 )• — A brief descriptive discussion is given of Antho- 
stomella rhtzomorphae , Zpthia phascoli , the conidial phase of Hyponectria 
phascoh, the new species Linospora trichoxiigmae, Trabutia portoriccnHs , If y- 
ponertria phascoli , and the new genus and species Trabuticlla cordxac. 

Studies in the metabolism of Actinomycetes, II, S. A. Waksman (Jour. 
Pact., 4 (1919), No 4, PP- 207-380 f pi. /)„ — In a continuation of work previously 
noted (E. S. It., 42. p. 434), the utilization of different mono-, di-, and poly- 
saccharids, alcohols, and salts of organic acids as sources of energy for different 
Actinomycetes was studied. 

The order of utilization of the ditTercnt carbon compounds was found to he 
starch, glucose, lactose, maltose, glycerin, sucrose, cellulose, and the organic 
acids. The best growth was usually accompanied by the greatest reduction of 
the nitrates to nitrites and commonly by the greater increase of the pH value. 
Few Actinomycetes produced invertase, hut even those that did not form this 
enzym utilized sucrose to some extent. The production of diastase by Actino- 
mycetes was prominent and characteristic of the group, with few exceptions. 
Some Actinomycetes dissolved cellulose' readily. 

Further studies on the growth cycle of Azotobaoter, T>. H. Jones (Jour. 
Pact., ,5 (1920), No. 4, PP- 825-841, pis, 4 ). — Regarding a continuation of work 
previously noted (E. S. R., 32, p. 33), the author reports on studies carried out 
with four varieties of Azotobacter isolated from garden soil at Guelph, Ont, 
in 1910, These organisms are said to have a complex life cycle, which is 
discussed. 

A symplastic stage has been observed in cultures varying in age from a few 
days to several weeks. In this stage aggregations of cells coalesce, the cell 
walls ajfpear to break down, and the plasma of the various cells intermingles, 
with the resultant production of regenerative granules varying in size from very 
minute bodies to considerably larger forms. On emergence from the symplasm 
them* granules grow into young Azotobacter cells and reproduce by fission. Some 
involution tonus appear to multiply to a very limited extent by a process of 
budding. 

Thermophilic bacteria, D. H. Bergey (Jour. Pact., 4 (1919), No. 4, pp. 301 - 
800), — Data are given in tabular form resulting from an interrupted study of 
thermophilic bacteria (chiefly spore- forming) obtained from different sources 
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Isolating single spores, 0. D. Larue (Hot. (Jaz. t 70 (7080), No. 4 pp. 8i9, 
m ' A g ' i ^~~ A new method of isolating single spores has been devised, which 
differs from other methods in common use in the substitution of a mechanical 
method of marking the location of the spores In the poured plates for the usual 
procedure of marking with ink dots under the microscope. A modification 
of this method has been found of great use in the selection of spores of 
Pestaloz/ia. 

FIELD CROPS. 


Summer following experiments in the .Judith Basin, W. P. Baird (Mon- 
tana tita, Bui. JSS (1920). pp $9, figs S ) Besults of rotation and cultural 
experiments conducted at the Judith Basin Substation in cooperation with the 
tj. S Department of Agriculture from 11M)S to 3018, inclusive, with winter and 
spring wheat, oats, barley, flax, and corn grown on fallow land, grown con- 
tinuously on the same land by different tillage methods, and in rotations by 
different tillage methods and sequences, are reported. Yield data and produc- 
tion costs under the various cultural methods and rotations are tabulated and 
discussed. 

Winter wheat gave higher average yields (3010-1018) after fallow than after 
winter wheat or a green manure crop, while in tests of shorter duration (1934- 
3018) wheat after fallow gave higher returns than when following corn but 
lower than after green manure. Although much more eostl> than other soil 
treatments, summer fallow gave a profit. In the short experiment, disked corn 
land returned a decided profit, while the crop on summer fallow barely paid 
expenses, and that following green manure was produced at a loss. 

Summer fallowing did not increase spring wheat yiehls, which averaged 
higher when following corn or oats. Excepting green manuring, the result-* 
indicate that for spring wheat, summer tallowing was the leas! profitable 
method tested. Oats averaged higher in yield on fallowed land than after 
oats, wheat, corn, or green manure, but the profit obtained from summer fal- 
lowing was less than from other tillage methods except green manure. Barley 
after fallow gave a higher yield than when following barley, corn, or oats, but 
the culture of the crop on fallow was less profitable than by any other tillage 
method, hurle.v grown on disked corn land returning over six times the profit 
obtained on tallow. In the longer period <3909-1918) flax averaged higher 
after fallow than following flax, but in the shorter tests (1915-3918) produced 
less after fallow than after spring wheat, oats, or corn. The profits on summer 
fallow were less than with other tillage methods Yields of corn fodder from 
fallowed land averaged less than from land continuously cropped to corn, but 
wen* slighil.v higher than after spring wheat or barley. Corn fodder produced 
on summer fallowed land was decidedly less profitable than by oilier tillage 
methods. 

Annual percentage yiehls of winter wheat, spring wheat, arid onts (based on 
the average of all plats of the crops considered) following summer follow 
showed a tendency to increase progressively, while with continuous cropping 
to the same crop the percentage yields tended to decrease from year to >ear. In 
the case of barley this difference was less marked in the earlier years Bum in 
the later years of the experiment. 

Small grain crops in 3-year rotations of spring wheat, oats, and a year of 
fallow gave higher yields than in similar rotations where coni took the place 
of the fallow' year, or when these crops were grown continuously on fall 
plowed land, hut the acre profits were lower. Profits obtained from a 3-year 
rotation of wheat, oafs, and fallow were decidedly lower than from continuous 
(Topping In the first period, 3909 to 3913, inclusive, while the soil was new, but 
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almost equal to those from continuous cropping in the second period, 1914 to 

1918, inclusive, after the soil had been cropped for 5 years. This also held true 
with a 4-year rotation of fallow, wheat, oats, and corn. 

Fallowing generally proved more profitable than a green manure crop in a 
4-year rotation in the succession of fallow, wheat, corn, and oats, hut about 
equaled green manuring in other 4-year rotations in which oats followed the 
fallow or green manure crop and wheat followed the corn. Small grains in 
4-year rotations, including fallow, wheat, com, and oats, averaged higher than 
oats and spring wheat grown continuously on fall plowed land, but such rota- 
tions were less profitable than continuous cropping to either spring wheat or 
oats. 

[Keport of field crops work in Rhodesia, 1919—20], H. G. Mundy, J. A. T. 
Walters, and 0. Mainwabing {Rhodesia Agr , Jour . 18 (1921), No. /, pp. 83-42, 
pis. 2). — Cultural, variety, and rotation trials with corn; variety tests with 
peanuts, beans, and flax; field trials with miscellaneous cereal, forage, and root 
crops ; liming tests ; and studies of the effects of crops on each other, conducted 
at the Salisbury Experiment Station, are reported for the year 1919-20. 

[Report of field crops work in Uganda, 1918—19], L. Hewitt, T. D. 
Maitland, et al ( Uganda Dept. Agr. Ann. Rpt, 1919 , pp. 16-20, 26, 4h4< S). — 
Results of field tests with cotton, flax, sugar cane, rice, wheat, and sweet pota- 
toes at various experimental centers are reported for the year ended March 31, 

1919, in continuation of work noted heretofore (E. S. It., 42, p. 32). Reports of 
the Imperial Institute on tests of samples of fibers, tobacco, oil seed, and cotton 
from Uganda are also included. 

Genetic studies on the protein content of maize, E. M. East and D. F. 
.Tones (Genetics, 5 (1920), No. 6 , pp. , 542-610, figs 8). — The authors analyze 
and discuss at length the work of the Illinois Experiment Station in breeding 
corn for high and low protein and oil content (E. S R., 10, p. 844; 19, p. 940; 
20, p. 531) and that continued by the authors as a cooperative project between 
the Connecticut State Experiment Station and Harvard University (E. S. R., 
34, p. 431 ; 40, p 323). Earlier work, where the chief object was to enhance 
the value of the crop by increasing the production of some chemical constituent, 
is also reviewed. Outstanding facts drawn from the data considered may be 
stated as follows: 

The chemical composition is influenced by heterosis. The factors borne by a 
male gamete are practically without immediate influence on the seed they help 
to form. The protein content of the seeds of an hybrid, when corrected for 
the influence of the heterosis, is intermediate between that of the two parents 
with a tendency to be somewhat closer to that of the high potcin parent. 

While the authors do not maintain the desirability of breeding for high 
protein or other chemical constituents as a practical method of increasing food 
value or industrial utility, they suggest that it can be done in the following 
manner: Self pollinate large numbers of plants artificially. Test the seeds 
produced by each individual as accurately as possible by the progeny-plat 
method. With the continuation of inbreeding if a large enough series be tested, 
nenr-liomozygous plants with the ability to produce high protein seeds will 
he obtained. Some of the crosses between such types will have a high yield 
and will retain the power to produce large quantities of protein. While the 
percentage of protein in the vigorous hybrids will not equal that in the purified 
parent strains, it will be high and the protein per acre will be striking. 

Regarding breeding for high protein, it is considered that “ such results as 
nre possible can be obtained most easily ... by combining strains ob- 
tained by self-fertilization and selecting again from the recombinations ob- 
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fained. Protein content is due to a large number of inherited factors, and 
various strains having the same percentage composition probably differ in 
respect to the factors inherited, so that there is a real chance for progress in 
their union. Since at the same time such a method increases productiveness 
by means of heterosis, it thus serves two purposes.” 

Experiments on the selection of yellow flint maize, 1916—19250, G. G. 
Axjciiinlkck (Mauritius Dept. Agr Gen. Ser., Bui. IS (1920), [English ed.] t 
pp. tO, pis. 6). — Information concerning corn breeding by selection is presented, 
botanical factors in the structure of the corn ear which influences selection 
are described, and details of held trials of selected strains are discussed. 

The author found from extensive observations on the arrangement of flowers 
on the female inflorescence that the number of receptacles composing a whorl 
on the cob is not always the same, but that each type of ear has a whorl of 
a particular constant pattern. In a cross section of a carefully dissected ear, 
lines drawn joining the spaces between the two receptacles of the several pairs 
form a regular and simple reculinear figure which may serve as the diagram 
of that type of ear. 

A whorl (-an he regarded as a rectilinear figure upon each angle of which is 
set a pair of receptacles, and \ annus tjpes of ears may be classified according 
to the character of the figure, tin* diagram of ears of 12, 10, 20, and 24 rows 
of grain being respectixely an equilateral triangle, a square, a pentagon, and a 
hexagon. Kars ol the 10, 14, 18, and 22 row t>pcs an* symmetrical in one plane 
only, and the diagrams for alternate whorls of the same ear are different. A 
14-row ear is composed of triangular whorls alternately plu<ed against four- 
sided figures, an 18 row ear of four-sided figures alternating with five-sided 
figures, etc. In another scries of cars of 12, 1(>, 20, and 24 rows, all whorls 
of the same ear art* of flu* same shape, but are so placed that on each whorl there 
are four adjacent receptacles. Such ears are symmetrical about two longi- 
tudinal planes, the plane passing through the cam t nil axis and between the 
central two of the lour adjacent receptacles of each whorl, and the longitudinal 
plane at right angles to the first. 

Certain points are common to all three types of ears. In no case arc adjacent 
whorls of the same ear so arranged that the angles of their figures cover one 
another. The rows of grain on the ear are always double that of the sum of 
the angles of two adjacent whorls. No whorl ever differs from its adjacent 
whorl by more than one side, and four adjacent receptacles an* not found more 
than once in the same whorl. These rules apparently hold for local types of 
yellow flint maize. 

Variety tests with corn, 1917-1920, C. P. Blackwell, G. II. Collings, 
and W, B. Kogeks (South Carolina Sta. Bui. 207 (1.92/), pp 19) .—Results of 
trials of corn varieties during the period 1917 to 1920, inclusive, are tabulated. 
Earlier work along this line has been noted (E. S. It., 30, p. 832). 

Of the varieties tested throughout the period at the stations, Douthit led 
with an average acre yield of 37.4 bu., and was followed by Coker strains of 
Garrick, Marlboro, and Williamson, Belmont, and Bowman Yellow. Douthit 
with 59.6 bu. and Fee Dee No, 5 with 58.5 bu. led during the period at Fee Dee 
Substation, while Wannamaker Two-Eared was first In 1916 and Douthit first 
in 1919 at the Coast Substation. 

Heritable variations in an apparently uniform variety of cotton, T. H. 

Keabnuy (Jour. Agr. Research [U. B.] f 21 (1921), No. ^ pp. 221-2 1$, pis. 7, 
fig. 1).— This contribution from the Office of Alkali and Drought Resistant 
Plant Investigations, U. S. Department of Agriculture, presents evidence of the 
occurrence of heritable variations in the Fima variety of American-Egyptian 
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cotton. This variety, which originated with a single plant selection in 1910 
and of which approximately 100,000 bales were produced In 1920, is probably 
the least variable of commercially grown cottons. Earlier work with this cot- 
ton has been noted (E. S. R., 40, p. 527). 

The comparison of a progeny grown from seed of the parent individual of the 
variety with the present commercial stock exhibits significant improvement in 
the length and abundance of fiber, as well as in the uniformity of these char- 
acters. Indications of the occurrence of heritable variations were obtained in 
roguing fields of the Pima variety, the most distinct of! -typos besides a few very 
aberrant individuals with characters indicating hybridization with some other 
cotton variety, being either tall, vigorous individuals with exceptionally long 
internodes or stiff, slender, grayish plants having semiercct branches and leaves, 
the leaves being narrower, more deeply lobed, and with more incurved and 
undulate margins than in typical Pima. The variations wore much less 
numerous and of smaller magnitude than those observed in fields of the older 
Yuma variety. Breeding records also evidence! the occurrence of slight, 
heritable variations which could not be considered as outside the normal range 
of variation of this variety. 

A much more striking variation, characterized by the complete or nearly com- 
plete absence of the dark red spot near the base of the petal, associated with an 
increased jyorcentuge of 4-lock bolls, was found to be heritable in u high de- 
gree. “The nature of this variation and the circumstances of its o<vum*nr<> 
suggest the possibility that Upland cotton ( ( tossy put m htrsutum) or Hindi 
cotton ((/. pnnetatum Sell, and Thou.?) may have been involved in the remote 
ancestry of the Pima variety.” 

The finding of heritable variations in tlds apparently uniform variety is 
thought to justify the continuance of selection and line hreiHluig and the 
roguing of seed increase fields. 

Cotton facts, rev. by O. W. Shkiw.uson-Bull ( New York: tfheppersott l*nh. 
Co., 1920, Jf5. ed., rev. and enl , pp . 162+LX X.\ //, pin, S, fig. 1 ). — A revised and 
enlarged edition of the work noted previously (E. S. It., .‘14, p. U91 ). 

Report to the Board of Trade of the Empire Cotton Growing Committer 
[with summarized addition], II. Rirchenoucih et al. ([(ft. lint . J lid. Trade , 
Cot ton- Crowing Com. Upt , 1920, pp. 7,J4-<S\ pis. 7). — This is the report of the 
British committee appointed “to investigate the best means of developing the 
growing of cotton within the Empire.” The problems covered by the report 
include research, dissemination of knowledge, control of culture, and cotton 
marketing. Surveys of the cotton-growing areas, including studies of varieties, 
cultural and economic practices, and problems in the West Indies, Egypt, Sudan, 
Mesopotamia, Uganda, East Africa, Nyasaland, Rhodesia, the Union of South 
Africa, Nigeria, India, Queensland, and Oceania are presented in detail and 
summary form. Considerable statistical data are appended, together with maps 
of the world, West Indies, Egypt, Mesopotamia, South Africa, Nigeria, and 
India, indicating the cotton districts in the regions named. 

Germination of seed of Phormium tenax (Scot. Jour . Agr ., Jf (1921), No. 1, 
pp. 79, SO ) . — Germination tests of seed of New Zealand flax (P. tmax) grown 
in Scotland showed that the seed is slow to germinate and possibly does not re- 
tain the power of germination longer than one year. The standard method con- 
sidered most applicable to a test of this seed is that used in testing the germi- 
nating capacity of the Chenopodiacene. The seeds are pressed lightly Into damp 
sand and incubated at a temperature of 20° C. (158° F.) for 18 hours, alternat- 
ing with a temperature of 30° for 6 hours. 

f Experimental error in variety trials of ricel, A. MpKebbal {India Bd , 
Sc% Advice, Ann. Rpt., 1918-19, p. 80). — Results of investigations favored in 
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varietal tests the use of long narrow plats, 165 ft. by 6 ft., within one large 
evenly worked and flooded embanked field. The strips were carried across the 
field and separated from each other by a single line of a very late-ripening 
variety with a conspicuous erect type of lenf with reddish coloration. The prob- 
able error of the single plats was found to be 5 per cent, and by using 5 plats of 
each variety tested, differences of 10 per cent in yielding power could be 
detected. 

[Klee production in the French colonies 1 (Cong. Agr. Colon. [Paris], 1918 , 
Compt . Rend . Trav f rol. S , pp. 198-259. figs . 2 ). — This stoics includes Produc- 
tion and Improvement of Hice in Indo-Ghlna, by G. Oapus (pp IPS- 214) ; 
Selection of Seed Hice by the Table of CYrtani, by G. Crevost (pp. 215-236) ; 
Hice in Madagascar, by Ilollot (pp. 239-255) ; and industrial Uses of Hice, by 
A. It. Fontaine (pp. 250-259). 

Culture of sugar cane l in the French colonies 1 (Cong Agr. Colon . [Paris], 
1918 , Compt. Rend. Trav., rol. 8, pp. 107-191 ). — A series of articles dealing 
with the production of sugar curie and cane sugar in the French colonies, 
including Culture of Sugar Cane in Martinique, by R BasshVes (pp 107-133) ; 
The Sugar Cane Industry in Martinique, by Winter (pp 134-140) ; Sugar Cane 
in GundelouiK*. by R Isaac (pp. ill 147) ; Sugar (Vue Culture in Madagascar, 
by A. Fauchbro (148-100) ; Sugar Cano in Reunion, by Bortault et al. (pp. 167- 
173) ; New Cane Varieties, by Boname (pp. 171-182) ; The Sugar Question, by 
Fleuriot (pp. 183- 185) ; and Sugar Legislation, by Chocnrne (pp 180-191). 

Notes on improved methods of cane cultivation, G. Clahkk, N. Husain, 
ami S. C. Bankiuke (United Provs. Agra and Oudk , Dept, fMnd Rec. and Agr . 
[Pamphlet], 1919 , pp. 23, pis. 10, figs. 2: also in Bui. Eton lndoehtnc , n ser., 
28 (1920), No. 144, pp 038-052, pis. 10. tigs 2) — Cultural experiments conducted 
at the Sugar Cane Research Station at Shahjahanpur an* described and the 
trench method of cultivation outlined, together with a discussion of intensive 
cane culture. 

Windrowing sugar cane in the Northwest Frontier Province ( India 

Dept. Agr . Mem, Cheat Ser., 5 (1920), So 10, pp. 281 21+8, pis 2).~ This 
memoir consists of two parts: 

I. The effort on the economic and agricultural situation , In W. R. Brown 
(pp. 237-240). — Investigations in the Peshawar Valley showed the practice of 
windrowing sugar cane from 10 days to a month to be of advantage to sugar 
factories. 

II. The effect on the composition of sugar cane, by W II. Harrison and V B. 
Sanyal (pp. 241-248).— Analyses of the Juice of standing cane were compared 
with those of the juice of windrow cd canes from the same field ami showed that 
although windrowing tends to cause a deterioration in the purity of the juice, 
it brings about a concentration with the result that the amount of cQstalllzable 
sugar per unit weight of Juice remains nearly constant. The weight of sucrose 
and crystallizable sugar in wlndrowed cane Increases rapidly at first, is fol- 
lowed by a jieriod during which the values remain practically constant, and 
then deterioration sets in. The period during which canes can bo stored with- 
out deterioration appears to be determined by the incidence of heavy rain. 

The concentration of sodium nitrate tolerated by tobacco plants, O. I). 
Buck nek, A. M, Petek, and E. J. Kinney ( 8 oil Sci., 10 (1920), No. 6\ pp. ffil- 
491), — Field experiments were conducted at the Kentucky Experiment Station, 
in which water containing amounts of sodium nitrate at the rate of 25, 50, 75, 
100, 150, and 200 lbs. per acre in equal amounts of water, was applied to tobacco 
plants as they were set in the field to test the value of nitrate solutions in 
water used in transplanting. 
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On the day after setting, the plants receiving nitrate were more or less wilted, 
the degree of wilting varying directly with the amount, while those which 
received none were fresh and thrifty. The plants getting the smaller amounts 
of nitrate recovered, but those which received the largest quantity finally died. 

The results of laboratory experiments involving the same solutions under 
conditions similar to the field led to the following conclusions: Sodium nitrate 
solutions in concentrations greater than 1 part to 3,750 parts of tap water cause 
a wilting which varies in intensity with the concentrations. Wilting more or 
less permanent in character is caused by concentrations of 150 parts of sodium 
nitrate to 3,750 parts of water and higher. Solutions containing 2 or 3 parts 
of sodium nitrate in 3,750 parts of water appear to give the best general develop- 
ment, even though there is a drooping at the outset. 

When using a solution of sodium nitrate in setting tobacco plants or for 
plant beds, its concentration rather than the amount of nitrate per acre should 
be considered. The latter might be controlled, however, by regulating the 
amount of solution applied. The logical method for plant beds would be to 
make several applications at intervals. 

Tobacco culture: Bright leaf or flue-cured tobacco, E. C. Westbrook 
(Ott. Col. Agr. Bui. 199 (1920), pp. 86, figs. 18 ) . — A practical treatise on the 
production of bright leaf or flue-cured tobacco in Georgia, discussing cultural 
and field practices, insect enemies, diseases, curing, storage, and marketing. 
Brief information is given on the construction of curing barns, together with 
bills of materials and drawings of special construction details. 

The production of bright tobacco, J. C. Hart (Fa. Agr. Col. Itlxt. Bui. 62 
(1920), pp. 81. figs 7). — Cultural, harvesting, curing, and storage directions con- 
sidered essential to the production of bright tobacco in Virginia are outlined. 

The production of tobacco in the French colonies, Kalletti (Cong. Agr. 
Colon. [Paris], 1918, Compt. Rend. Trav vol. 8 , pp. 291-810).— 1 The varieties, 
soils, and cultural methods involved in the production of tobacco in the French 
colonies are described briefly. 

The weight of a hectoliter of wheat, M. Ujngklmann (Jour. Agr. Prat., n. 
ser„ 8^ (1920), No. 51, pp. 492-496, figs 4)> — The several devices used in France 
to determine the weight of unit volumes of grain and other hulk materials are 
described and illustrated and their relative efficiencies compared. 

Determination of the specific weight of cereals, P. Vieillabd (Bui. Agr. 
Inst. Sei. Saigon [Cochin China], 8 (1921), No. 8, pp. 69-74, ph /).— The author 
presents a detailed discussion of the above, and analyzes the work of Boerner 
(E. S. R. f 30, p. 441) in standardizing methods of determining the test weight 
of grain. 

The new Missouri seed Jaw r , J. Mayes (Missouri State Jhl . Agr. Mo. Bui . , 
t7 (1919), No. 11, pp. 35. figs. 4)~ The text of the Missouri seed law effective 
January 1, 1920, regulating the sale, offering or exposing for sale of agri- 
cultural seeds, and providing for inspection and analysis is presented and 
discussed, together with illustrations of suitable forms for labeling the three 
distinct classes of seed provided in the act. 

HORTICULTURE. 

Pages from a garden notebook, Mrs. F. Kino (New York: Charles Scrib* 
ner's Sons, 1921 , pp. XI +291, pis. 16, figs. 2).— A popular discussion of gardens, 
plants, and related subjects. 

Carbonic acid gas as a fertilizer, Jess (Jour. Agr. Prat,, n, ser., 83 (1921), 
No. 18, pp. 250-232).- In greenhouse and field investigations on the effect of 
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applications of carbon dioxid to certain vegetable crops, the yield of greenhouse- 
grown tomatoes was increased from 29.5 kg. for an untreated house to 81.8 kg, 
for the treated. The yield of greenhouse cucumbers was increased from 138 
to 285 kg. 

Outdoor experiments with Irish potatoes resulted in increasing the weight 
of the average tuber from 140 to 330 grn. In an effort to determine the amount 
of carbon dioxid assimilated by the plants, two equal sized greenhouses, in one 
of which were growing 300 well-developed tomato plants and the other empty, 
were supplied with 1 per cent of the gas. A determination after a certain 
Interval showed that the carbon dioxid content of the house with plants was 
markedly less than that of the empty house. The author believes that the gas 
escaping from organic manures has a marked influence on the growth of plants, 
and cites the results of an experiment with celery, carrots, and beans as 
evidence. 

Keport of dusting and spraying investigations, E. N. Cory (Md. Apr. Hoc. 
apt., 5 {1920), pp. $18-327 ). — A report of 1920 investigations with various dusts 
ami sprays in Maryland orchards and gardens. 

In a test of dusts for the control of the terrapin scale on peach trees, at 
Smithsburg, three applications of a mixture of GO per cent sulphur and 40 
per cent lime resulted in a mortality of 94.2 j>er cent, as compared with 22.9 
per cent for the untreated trees. The value of dust application# consisting 
of 85 per cent sulphur and 15 per cent arsenate of load for the control of the 
strawberry weevil was shown by increased >ield of fruit. A mixture consist- 
ing of 85 per cent sulphur and 15 per cent calcium arsenate gave complete 
control of the strawberry beetle I lusting experiments on peas, beans, and 
tomatoes for the control of aphids, although yielding variable results, led the 
author to conclude that truck-crop dusting offers great promise. 

Better seeds for truck growers, I). N. Siiokmakiu [Md. Apr. Hoc. Rpt 5 
(1920), pp $(>2-366) --A brief account of tin* author’s investigations of varia- 
bility in the Alaska pea. The study was prompted by the discovery of two 
undesirable strains of peas in Maryland in 1920, one a late and irregular 
maturing strain and the other yielding a dark undesirable canned product. 

Inheritance studies with cabbage and kohl-rabi, I1 ekkmann ( Unrtcnwelt , 
25 (1921) , No >. 15, pp 11,6-11,8, fig. 1 ). — The inheritance of head and root forma- 
tion was studied iri cabbage, kohl-rabi, and closely related plants Of 10 crosses 
involving cabbage, cauliflower, and Brussels sprouts, only one resulted in satis- 
factory head formation in the Ft generation. On the contrary, in crosses 
between cabbage and kohl rabi the enlargement of the root proved to be a 
dominant character. Crosses between the above species and more widely sepa- 
rated Crticiferae, such as mustard, charlock, radish, and rape, resulted in the 
formation of pods but no viable seed. The author points out the ease with 
which the closely related species are crossed by insects and other mediums, and 
points out the necessity of more intelligent cure in seed production. 

Argentine fruit industry, 0. D. Gihola (Bol. Min. Apr. [ Argentina ], 26 
(1921), No. 1, pp. 29-59, figs. 6 ). — A brief review of the fruit industry of Argen- 
tina, including statistical data relative to imports of fresh and dried fruit. 
Cultural and varietal notes are given on the fruits grown in Argentina. 

Notes on Indo and South China species of Pyrus, Juglans, and Cast&nea, 
A, Chevalter (Compt. Rend, Acad. Hci. [Pari**], 170 (1920), No. 22, pp. 1385, 
1336 ). — Brief observations are given on certain wild and cultivated species of 
Pyrus, Juglans, Castanea, and Castanopsis. P. pashia and P . granulosa, found 
wild in the mountains of Indo-China, are suggested as possible root stocks. 
J. duclouwiuna, cultivated in Yunnan, yields a thin shelled nut 
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Pollination of tree fruits, F. DujAttom (Rev. Hort. [Parte], #5 (1921), 
No. 17, pp, $00-302 ). — A brief diacusalon of sterility anti intersterility in the 
apple and plum. Ooe Golden Drop, Coe Violet. Crimson Drop, and Jefferson 
plums were found to be unsatisfactory pollen izers for any other variety, 
whereas the Damsons and other varieties belonging to Primus imititia proved 
of value for this purpose. The author obtained contradictory results in crossing 
Cox Orange with S turner Pippin, and advises the necessity of thorough study 
before arriving at final conclusions 

Frost resistance in fruit varieties, O. Bjssmann ( l)eut . Qbstban Zip., 67 
(1921), No. 21, pp. 98, 9V ). — Several varieties of apples, pears, plums, and 
cherries are classified according to blooming period and degree of resistance to 
frost. 

The Lorette method of pruning, Id BOnnch (Dent. Obstbau Zip., 67 (1921), 
No. 13, pp. 68-71, ftps 3) — A discussion of the technic and merits of the Burette 
method of summer pruning of apples and pears. The operation, consisting of 
the repeated cutting hack of woody shoots with the resulting formation of flower 
buds at their bases is deemed of \alue by the author and is said to promote ii 
greater and more regular production of fruit 

Ripening of pears and apples as modified by extreme temperatures, 
E. R. Overuolskk and R. II. Tayior (Hot, f/z/c 1 ., 69 (1920 1 , No. %, pp. 273-296).-- 
A detailed report on storage experiments with pears and apples, the substance of 
which has been already noted (E. S. R., 42, p. 832) 

Orcharding (Maw Dept. Apr , Apr Scr No 2 (1920), pp. 183, pis. $! h ftp*. 
>2) - -This is a revision of the fifth edition of the bulletin entitled Apple Grow- 
ing, published In 1010. 

Variation in seedling apples, F. C Bradford (Nall Nurseryman, 29 (1921), 
No. 6, p. 152 )*-- A brief account of variations observed in the trunk girth of 
seedling apple trees of known parentage at the Missouri Experiment Station. 
Seedlings in which Gen i ton parentage was present were found to have an 
average circumference of 9.2 in., those without Gentton parentage, 12 7 in All 
trees were growing on their own roots. Data for 7 of the 1(> crosses represented 
in the orchard are presented in tabular form. 

Northwestern apple packing houses, R. R. Pah.tiiorp and II. W. Samson 
(V. R. Dept. Apr., Farmers 9 Bui 120 \ ) (1921), pp 39, ftps 26) - A contribution 
from the Bureau of Markets, U. S. Department of Agriculture, relating to the 
details of construction, arrangement, equipment, and operation of boxed apple 
packing houses, based on a study of commercial methods and practices The 
text is abundantly illustrated. 

The Herald- new type of prune, L. R. Dktjfn (Jour* Heredity , 11 (1920), 
No. 6, pp. 253-258, ftps. 5 ). — An illustrated paper, the subject material of which 
has been noted from another source (E. S. R., 4f), p. 139) 

Fertilizer studies with the grape, H. Sic Aim (Prop Apr. et YiUe. (Ftl 
VEst-Ccntre) , 1/2 (1921), Nos 22, pp 522-52%; 23, pp. 550-553 ). — In a comparison 
at Grammont, Mas Rouge, Mas do la Rode, and Rochet, France, of mu mm* r. 
chemical fertilizers for grapes, the latter gave the larger yields at Grammont, 
Rochet, and Mas Rouge, while at Mas de la Rode an increased yield was obtained 
from the use of manure. Both manure and chemicals gave appreciable gains 
over the check plats. 

The results of experiments conducted at Grammont and Mas Rouge to deter- 
mine the essential fertilizing elements for the grape and the most desirable 
combinations thereof, presented in tabular form, indicated that dried blood 
was the most valuable source of nitrogen. At Grammont the combination of 
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nitrate and sulphate of potash proved superior to muriate of potash alone, at 
Mas Rouge there was no difference. At Mas Rouge acid phosphate proved the 
best source of phosphoric acid, while at Gramrnont there was no marked differ- 
ence between the three forms used. 

Training the grape, E. Kithlmann {Her. Vitic , 54 {1921), No, 1898 , pp. 
271-274). — The horizontal system of grape training is discussed, with special 
reference to the advantage over the usual French systems in increasing the 
yield, especially of the strong-growing hybrids. 

Commercial grape growing, ,T. R Gooper (Arkansas Sta Bui. 174 (1921), 
pp. 8-39 , figs. 23). — Practical Information is given on the culture of the grape 
in Arkansas, including propagation, laying out the vineyard, pruning and 
training, control of insect and fungus pests, and handling the crop. 

A new hybrid — the Katharine blueberry, F. V Covii/lk (Jour. Heredity, 

11 (1920), No. 8, frontispiece, fig I).— The fruits of this new hybrid blueberry 
average over 0 5 in. m diameter. A record of its origin is given. 

The cultivation of the coconut in Porto Kico, P. Oonzalk/ Rios ( Porto 
Nico Dept. Ayr and Labor Bin. Ctrc . XI {1921). Sjianish ed., pp. 20. fi</s. 5). — 
Practical directions are given for the cultivation of the coconut palm \v ith 
reference to site, selection of seed nuts, preparation of seed bed. planting, care 
of plantation, fertilizers, outline for a fertility test, disease and insect pests, 
and the preparation of fiber from the husk. 

Coconut [fertilization] experiments (Trop \g r. [Ceylon], 50 (1921), No. 5. 
pp. 274-277, fig. I ) - A siummiry of results with coconut fertilizers in experi- 
ments at Oln law extending over the period IPlfi 1P20 The trees receiving an 
annual application of 8 lbs. of steamed hone meal gave the highest average 
yield, hut the gain over the noufertilizcd, clean weeded plat was very slight. 
The data are presented in tabular and graphical form. 

Coachella Valley grapefruit, A. P Sitamfi, (Citrus Indus., 2 (1921), No. 3, 
pp. 16, 17, fig. 1 ) — A paper dealing with grapefruit culture in the Coachella 
Valley, Calif,, and emphasizing the value of selected stocks. 

The Sat&uma orange in southern Alabama, A P. Siiamri. (Calif. Citrogr., 
6 (1921), No 9 , pp 808, 828-381. figs. 6*).— A popular review of the development 
and present status of the Sutsuma orange growing industry in southern Ala- 
bama, with particular reference to the utilization of scientdic knowledge in 
propagation, control of disease and insect pests, and general orchard practices. 

Economic plants of the Belgian Kongo, E. Leplak ( liul. Agr , Congo Beige , 

12 (1921), No, t. pp 87-90, 110, 111, 183-189, figs. 4). -Brief notes are given on 
the behavior of citrus species, including the orange, grape fruit, and lemon, all 
of which are said to succeed admirably at Katanga. Notes are also included 
on the culture of the banana, papaya, and coffee. 

The tree dahlia of Guatemala, VV. PopEisior (dour Heredity , 11 (1920), No. 6, 
pp. 264-268, figs. 8). —A brief, illustrated account of a Guatemalan dahlia 
species, Dahlia maxoni. 

Growing Easter lilies in the hardy garden, P. Griffiths (Card. Mag. 
\Nerw York], 38 (1921), No. 2, pp. 107 , 108, fig. 1 ) . — A popular article pointing 
out the fact that the Easter lily may be grown in the garden as a hardy 
herbaceous perennial, and giving suggestions relative to propagation by bill biota 
and seed. 

Native hawthorns for our gardens, J. Dunbar (Gard. Mag. \Neie York], 
88 (1921), No. 2, pp. 102-107, figs,, 5). — This pajier on the North American haw- 
thorns points out their remarkable decorative value and discusses the 21 
natural groups in relation to distribution and valuable species, giving in some 
Instances the distinguishing characteristics of the groups ancl species. 
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The American rose annual, 1920 and 1921, edited by J. H. McFarland 

(Amen Rose Awn., 1920, pp . 188 , pis, 20, figs. 7; 1021, pp. 192, pis, 17, figs, 75).~~ 
The 1920 annual, similar to those of preceding years (E. S. H., 41, p. 242), 
contains papers on breeding, variety testing, and other phases of rose produc- 
tion in this country and abroad. The list of roses introduced in America is 
revised to March 17, 1920. 

A paper on Hose-breeding Notes for 1919, by W. Van Fleet (pp, 23-30), 
records the author’s rose-breeding activities for the year 1919 at Glendale, Md. 
Many new and little used species were successfully used as parents, notably 
IS species from north and central China. Of these Rosa gcntihana and R . 
hclenae are deemed of greatest promise. R. moycw, on account of the hand- 
some deep red color of its bloom, is considered very valuable and has been 
used extensively, li. iHchuraiana is said to have given very satisfactory results 
when crossed with ilorist varieties. Many other species are discussed In rela- 
tion to their own merit and that of their seedlings. 

Night Growth of Rost's, by A. W. Greeley (pp. 40-42), is a brief account of 
studies made on the growth of hybrid tea rose varieties, including Lady Pirrie, 
Radiance, and Killarney Queen. Measurements of cane growth showed a night 
growth of approximately 03 per cent for Lady Pirrie, 80 per cent for Radiance, 
and 54 per cent for Killarney Queen. 

The National Hose Test Garden to Date, by F. L. Mulford (pp. 137-145), is 
a tabulated report of the behavior of rose varieties in the Arlington, Va., test 
garden. 

The Story of the Baby Ramblers, by F. 1 a Mulford (pp. 57-59), and A 
Serious Menace to Greenhouse Hoses, by G\ A. Weigel (pp. G0-G9), are also 
among the papers included. 

The 1921 annual contains contributions from all over the world upon progress 
and activities in the culture and breeding of the rose in 1920. The official 
list of American roses is corrected to March 10, 1921. 

Hose Breeding in 1920 at Bell Experiment Plat, by W. Van Fleet (pp. 25-31), 
records the author’s activities in rose breeding at Glendale, Md , during 1920’ 
“ Particular attention was given in 1920 to the utilization of the lesser-known 
northern species of both hemispheres, such as Rosa inodora , R. pulrurulcnta, 
R. muriclae, R. hihvnitea , R. murantha, R. involuta , and R. jvndzillii of the 
Old World, our native R. macouttii and R. nvtkana , and the most northern 
forms of R. nitida , R. prat in cola, and R. luridci or H. virgmiana The in- 
trinsic and breeding values of R. willmotiiae , R. hugonvs , R. xanthine , R. his- 
pida , R, holla , and R, moyesii are discussed. 

Hose Stocks and Root Systems, by II. H. Hume (pp. 47-54), is a discussion 
of the merits of several different rose species as source of rootstocks. The 
author points out his succosful experience with the Double or Evergreen 
Cherokee. 

Our Native Hoses (pp. 34-43) and Select Roses for a Washington Garden 
(pp. 89-93), both by C. E. F. Gersdorff, are also among the papers included. 

Tree planting in Texas towns and cities, L. Wyman (Tex. State Forester 
Bui 11 [1920], pp. [58], figs 18). — This descriptive circular relative to the 
shade trees of Texas towns and cities, gives notes on their value, regional 
adaptation, and peculiarities. Lists are included of the trees best adapted to 
the east, central, south, southwest, and panhandle sections of the State. Direc- 
tions are given for the planting and care of young trees, with notes on insect 
and fungus pests. 

Pruning, F. L. Mulford (Amer. Forestry , 27 (1921), No. 880, pp . 890-898, 
figs, 5). — A brief, popular article on the pruning of ornamental trees and plants. 
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Forestry lit relation to land economics, W. I"). Stebrett (Jour. Forestry, 
19 (1921), No. S, pp SH.'i-HSti) . A discussion of the importance and necessity 
of establishing a systematic program of land classification in the United States 
to determine especially land to be recommended as economically best suited 
for the growing of forests, public and private. The forest policies of England 
and this country are discussed, and a tesum£ of the findings of a committee on 
land classification, appointed at a conference of U. S. Department of Agri- 
culture workers, is included. The author believes that forestry often has a 
general advantage over agriculture as a form of land utilization, and strongly 
urges that all public forestry agencies should enter the field of land classifica- 
tion and that the national forest program should concentrate largely on land 
classification with reference to what lands should be used for forests. A plan 
of work is suggested for local or county land classification. 

Comments on the paper by L. C. Gray, of the Office of Farm Management 
and Farm Economics, are appended. 

A forest policy for Florida, J. G. Peters (Fla,, Grower, (1921), No. 1 , 
p. 6\ fig. 1). — An address delivered before the Forestry Odngress, at Tallaliasse, 
Fla,, in April, 1021, in which the author points out the depletion of Florida 
forests and emphasizes the need of a systematic forestry policy, the principal 
feature of which should he fire prevention. 

Forestry in the United Kingdom (London: Govt., 1920 , pp. f$).—A state- 
ment prepared by the Forestry Commission for the British Empire Forestry 
Conference held in London in 1020. The subject is treated under the follow- 
ing headings: General description of the country; main lypo.s of forest growth 
and their distribution; area covered by existing forests; notes on the most 
important timbers; ownership of forests; relationship of the State to the 
forests; the forest authority; forestry activities of municipal and corporate 
bodies and private individuals; professional and other societies interested in 
forestry; education, research, and experimental work; annual increment and 
utilization of home-grown timber; forest industries; exports and imports of 
timber; and summary and outlook. 

Statement prepared for the British Empire Forestry Conference, Lon- 
don, 1920, C. K. Lank-Boot js (Perth, T Vest. Australia: Min Forests, 1920, pp. 
85, pis. 20). — A statement of the forest resources and activities of Western 
Australia prepared in a similar manner to the above, but amplified by the 
addition of maps, chiefly illustrating the distribution of the important species. 

Annual reports of the Crown Land Department of the Province of New 
Brunswick for the years ended October 31, 1919, and October 31, 1920 
(Neiv Brunswick Crown Land Dept. Ann. Rpt., 59 (1919), pp. 210 , pis. 29; € 0 
(1920), pp. 101 , pis. ft). — The report for the year 1919 contains, in addition to 
the customary administrative and fiscal statements, sub reports relating to 
mining, water power, forest fires, forest survey, the spruce budworm, experi- 
mental cuttings, game protection, and the annual growth of various trees. In 
the fourth annual statement of the progress of the Forest Survey of the 
Crown Lands, by G YL Prince (pp. 110-124), it is stated that approximately 
530,000 acres were examined during the year, bringing the total to 29 per cent. 

The report for 1920 is much the same as the above. In the fifth annual 
progress statement of the Forest Survey of the Crown Lands, by Prince (pp. 
78-81), it is stated that 926,442 acres were surveyed during the year, com- 
pleting 42 per cent of the total Crown-land area. 
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The burning of dead and down trees m a practical protection measure, 

R. R. Weaver ( Jour . Forestry, 19 (1921), No. 5, pp. 506-511).— A brief account 
is given of an experiment carried out in late October and early November, 
1920, in the Modoc National Forest, California, to determine the cost and 
efficiency of the burning method of destroying dead standing and fallen trees. 
The burning was done in a pure stand of western yellow pine, averaging about 

15.000 ft per acre. 

“ An area of 2,000 acres was covered in 11 days’ work During this period 

4.000 standing and down trees were set on fire. Of this number 1,095 wore 
standing and 2,905 were down trees Not less than 80 per cent of the standing 
trees burned to such an extent that they fell a few hours after being fired. 
A very considerable per cent burned up entirely after falling. A greater part 
of the down trees wore consumed, so that a much cleaner area existed, with 
no damage having been done to the living trees or reproduction.” The work, 
performed at, an average cost of 14 cts. per acre, was, according to the author, 
much less expensive than any other method and equally as satisfactory in 
results. 

Yellow birch and its relation to the Adirondack Forest, E. F. McCarthy 
and H. C. Belyea (N. Y. State Col. Forestry , Syracuse Univ Tech. Pub. 12 
(1920), pp 50 , pis. 2 , lujs. 6). — The types and conditions of yellow birch (Betula 
lutca ) found in the Adirondacks are discussed, and comparative data are pre- 
sented to show the silvicultural relation of birch to other native species. 
Yellow birch is said to have an advantage over the beech, sugar maple, and 
red maple in the seizure of devastated areas, in that its seeds are more motile 
and more numerous, and its seedlings root easier and grow more rapidly. 
Among the topics taken up are the influence of logging and of burning on the 
forest, planting on cut-over lands, growth of hardwood saplings, and growth 
and yield of yellow birch in pole and virgin stand. 

A research on the euealypts, especially In regard to their essential oils. 
It. T. Raker and IT. O Smciil (AT. S Males, Tech sol Mus., Tech,, Ed. Ser., 
No. 24 (1920), pp. XT-M77, P 1 *- 75, fit!*- 221 ). — A second, enlarged, ami verified 
edition, the original of which has been previously noted (E. S. R., 14, p. 107fi). 
The geographical area covered embraces New South Wales, Victoria, Tasmania, 
South Australia, nud Western Australia, a considerable extension beyond that 
of the first edition. 

Palm trees of the lower and middle Kongo, It. P. IT. Vandkrybt (Rev,. Gfn. 
Apron,, n. ser., If (1921), Vo 2, pp. 55-46).— A descriptive article on the palms 
of the Kongo, in which the author, dividing the trees in five groups, describes 
the more important species and gives notes on their distribution and economic 
value 

Contribution upon the life history of Popnlus tremula, 1> Burger 
(Beitraye zur Dcbensgcschtchtc der Popnlus tremula L. Thesis, Fitly. Tech. 
Horftseh Zurich , 1920, pp. 79, pi. 1, fiys. 52) — A technical study of the Euro- 
pean aspen (P. tremula ), m which the morphology and physiology of the buds, 
bud scales, petioles, and leaves are discussed in detail. Attention is drawn 
to the variation m shape of leaves from different parts of a tree and to the 
cause of trembling of the leaves. 

Regional development of pulpwood resources of the Tongass National 
Forest, Alaska, O. Q. Smith (V. S. Dept. Ayr. Bui . 950 (1921), pp. 40, pis. 4, 
ftps. 2). — This contribution from the Forest Service presents information on 
the timber and other resources of the Tongass National Forest in Alaska. The 
statement is prepared “ to indicate the capital and organization necessary 
for the development of Alaskan pulp and paper mills, to show what data on 
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the timber resources of that region have been and are being collected by the 
Forest Service, and to outline the conditions of purchase of timber on the 
National Forests. 1 ’ 

Western hemlock (Tsuga hetcrophylla) is said to constitute 60 per cent 
and Sitka spruce ( Picca Mlchcmms) about 20 per cent of the merchantable 
timber of this forest. Data are given on climate and geographic features of 
the region, the amount and quality of the timber, labor, water supply and 
power, procedure in Government timber sales, etc. A sample copy of the agree- 
ment to be drawn between the Forest Service and purchasers of timber is 
included. 

Indian timbers, It. S. Troup ( Indian For oxter, 47 (1921), No , 5 , pp. JOG- 
209). '—A paper read before the Indian Section of the Royal Society of Arts, 
January, 1921, presenting descriptive notes and observations on some of the 
more important timbers of India, esjiecially those of export value. Teak, sal. 
and deodar are detuned the three most valuable sjiecies. Attention is drawn 
to the part Indian timbers played m the war. 

DISEASES OF PLANTS. 

[Plant, pests and diseases, Philippine Islands], A. IIkkn\ndkz (Philippine 
Agr. Rev., 12 (1919), No. 2, pp. Ho -92, plx. .5. fig. 1).— Besides including an 
account of animal pests, tins report deals with the investigation of diseases 
of the coconut palm, m particular the role of insects m the spread of bud rot 
(Bacillus no to) ; a disease, Fstilago nrevx . causing swelling and orange color 
m rice grains; a hitherto unknown rice disease, Ph ylloxtieta niiutn , reported 
at the Lamao Experiment Station, and what appears to be the Fiji disease 
( Pla&mochophom sp ) of sugar cane. 

Some observations on Lrysiphe polygon!, G O. Srarmc (lint, My col. Soc. 
Ttantt , G (1919). pt. 9, pp. 274-293) - In field trials carried out during 1918-14 
at the Southeastern Agricultural College, Wye, and in part previously noted 
(E, S, R., 34, p. 52), the author found no variety immune to K. polygon! out of 
27 varieties of swedes, turnips, and rape. “ In inoculation experiments with 
cultivated varieties of Brasniea campcstns and II. oleraeca , the form of E. 
polygon i infecting these varieties was found to be a biologic form, with this 
additional distinction that inoculations from H . campextris to II. olcrttcca in- 
variably gave subinfections as the result. Biologic forms on Polygonum 
nru'ularc , Trtfohnm pratenso , and Pisum sotirum were indicated. Sub in fac- 
tions on varieties of It. oleraeca were observed in the field and found to exist 
over the winter and in some cases grow into full infections. Inoculations were 
undertaken in the laboratory and were successful both ou uninjured leaves and 
on the Internal tissues of stems, these latter were carried as far as the fourth 
generation. Inoculations with comdia from subinfections were carried out and 
the eonidia shown to be viable. It is suggested that the most probable method 
of overwintering of the biologic form of E. polygom on the cultivated Brassicae 
is by means of sub infections on varieties of B, oleraeca , aided by persistent 
mycelium on varieties of B. eampest ri-xP 

Bacterial blight of beans, O. W, Rapp (Oklahoma Eta. Bui. 131 (1920), pp. 
39, figs. 17 ). — The results are given of a technical study of the bacterial blight 
of beans due to Bacterium phaseoli, in which the author describes the field char- 
acteristics of the disease under Oklahoma conditions, presents evidence regard- 
ing the means by which the organism passes the winter and the modes of 
Infection and dissemination, and gives practical means for the control of the 
disease. 
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Considerable variation was observed in the susceptibility of different varieties 
of beans. 

In the experiments for the control of bacterial blight various methods were 
tested. Bacteria were found to survive the winter in, or on, the seed, in the 
soil, and on bean straw. Spraying proved of no value as a control measure, 
and seed treatment by chemicals, hot water, and dry heat was found impracti- 
cable on account of the effect the treatment had on the germination of the seed. 
Pod selection was found to have some advantage, and the planting of blight- 
resistant strains of beans is recommended. The most practical method of 
control appears to be the use of old seed, no disease appearing in any of the 
plants where two or three-year-old seed was planted. In germination tests of 
a considerable number of varieties of beans it was found that the percentage 
of germination did not diminish materially until seed was more than three years 
old. 

Bacterial wilt of castor bean (Ricinus communis), E. F. Smith and 
0. H. Godfrey {Jour. Ayr. Research [U. S. J , 21 (1921), No. i, pp. 253-262, pis,. 
13, fig. J). — In a contribution from the Bureau of Plant Industry, U. S. I>epart- 
ment of Agriculture, the authors describe a bacterial wilt of castor beans 
found to be due to Bacterium solanacParum. The disease was first called to 
their attention in May, 1918, and a survey made at a Inter dale showed the oc- 
currence of (ho disease at or near a number of towns in Florida, as well us in 
Georgia and Alabama. 

The disease is characterized by a rapid wilting, and if the plants are small 
they may be destroyed. If the infection takes place late in the season it may 
not result in the permanent wilting or death of the plants, hut usually in such 
cases marked dwarfing of the plants occurs. 

The organism causing the wilt was isolated from castor beans, and successful 
Inoculations were made on tomato plants, Jimson weeds, and the common 
nasturtium. Subsequently young cotton plants were infected, as were vanilla, 
grown in hothouses, and young sunflowers. In 1920, the dwarfing of castor 
bean plants was obtained with Ft. sola an cea rum isolated from w ilted North 
Carolina tobacco. Fuchsias were also shown to be susceptible. 

Stewart’s disease of corn, F. V. Kano and L. C. Cash (Jmtr Agr. Research 
[V, N.1, 21 (1921), No. 4, pp. 263. 264 )- — As a result of an investigation carried 
on by the Bureau of Plant Industry, (T s Department of Agriculture, the 
authors report a disease of corn which is due to Aplanohactcr stewarti as occur- 
ring in Georgia, South Carolina, Tennessee, Virginia, Kentucky, Missouri, Iowa, 
Illinois, Indiana, Ohio, Pennsylvania, District of Columbia, Maryland, Delaware, 
New Jersey, southern New r York, and Connecticut. 

It is said that under field conditions the number of diseased plants is usually 
under 20 per cent, hut among early varieties of sweet corn sometimes 100 per 
cent infection has been found. Tests were made of seed of 53 varieties of 
sweet corn purchased in the open market and planted in three seasons. As a 
result of these plantings it was found that the later varieties consistently 
gave a 1ow t percentage of the disease, while the earliest varieties under the same 
conditions showed a serious loss from wilt. In general, wilt prevalence among 
mid-season varieties was between these tw r o extremes. 

An investigation w^as carried on to determine whether infection could come 
from the soil or proximity to diseased stalks, but thus far no evidence has 
been secured to indicate these as sources from which the organism can he trans- 
ferred. Infection of the young corn plant from the seed was found to be 
largely dependent upon the growth condition of the seedling during the first 
week or two after planting, as influenced by soil moisture, soil texture and 
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fertility, and temperature. It appears that anything which retards the germi- 
nation and early development of the seedling lessens the chances of Infection 
from the seed. 

Control methods have been undertaken but they are still in the experimental 
stage. However, preliminary results are said to indicate that northern-grown 
seed is less liable to carry infection than that grown farther south, and that 
infected seed may be rendered safe for planting by a dry-heat pasteurization 
at 60 to 70° 0. for one hour. 

Arkansas cotton diseases, J. A. Elliott (Arkansas Sta. Bui. 11 8 (1921), 
pp. 8-26, figs. 26). — Popular descriptions are given of a number of the more 
common diseases of cotton, the descriptions being designed to enable the reader 
to distinguish between the various diseases and tell their causes. So far as 
known, methods of control are suggested. 

In connection with the discussion of the angular leaf spot due to Bacterium 
walracaariim, the author reports experiments in delinting the cotton seed with 
sulphuric acid before planting and in the use of old seed. Where the seed 
was delintcd no angular leaf spot, anthrnenoso, or Diplod m boll rot appeared 
upon the plant, except where plants had been artificially infected or the dis- 
ease bad gained entrance from untreated fields. In the ease of the testing of 
old seed no disease appeared on an> of the plats except where one- or two- 
year-old untreated seed was used. 

Yellow-leaf disease in Phormium tenax ( New Zeal. Jour, Apr., 19 (1919), 
A o. 2, pp. 89-98). — Extracts, with discussion, from rofiorts made by L. Cockayne, 
detail the nature and progress of flax yellow-leaf disease, which has in recent 
.tears caused grave concern in regard to the flax nulling industry In New 
Zealand. 

The author now considers yellow’ leaf an infectious disease, probably due to 
attack by fungi or bacteria. The view that yellow leaf is favored by stagnant 
water is upheld. The periodical examination of marked plants has shown, 
among other facts, that a great improvement occurs in autumn and winter, 
followed by progressive deterioration in spring and summer; that plants or 
portions thereof may remain healthy in dost 1 proximity to diseased plants; 
that a portion of a diseased plant which by extension of the rootstock reaches 
level ground generally becomes healt,h> and makes good tlax; that diseased 
plants frequently recover completely; that great fluctuations may occur during 
the year; that very few plants die outright; and that some plants appear to 
he immune to the disease. 

1 Potato canker], 10. Schaftnit and O. Voss (Ztschr. Pflanzcnkrank , 21 
(1911), No. 1 — 8, pp. 339-81/6) ---Potato canker studies during 1916 dealt with 
soil disinfection, varietal resistance, and viability of the spores of the potato 
canker organism (Chrysophlyctis endobiotica ). Disinfection and varietal re- 
sistance data are given in tubular form. Soil was found to retain infection 
in virulent form after eight years. 

Origin of potato rust, J. 0. Arthur (Science, n. scr., 58 (1921), No. 1861 , 
pp. 228, 229 ). — In a previous publication (E. S. It , 43. p. 346), the author calk'd 
attention to a potato rust In Central and South America. Since that time the 
fungus has been reported in one held in Florida, but as a precaution all vestige 
of it was destroyed. The author reports that during 19 18 this potato rust 
(Puocinia pittierianu) was very abundant and harmful on the experiment sta- 
tion grounds at Ambato, Ecuador, not only on potatoes but more so on toma- 
toes, showing a decided preference for the North American varieties of to- 
matoes. Mention is made of two rusts, one from Colombia on Sarache edwlis, 
67287° — 21 5 
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a dose relative of Solanum, and the other on Solanum triquetrum. These differ 
in some particulars, so that it is not possible to state whether they are distinct 
species or not. The occurrence of these three forms in Central and South 
America is considered evidence that the potato rust has originated somewhere 
between Ecuador and Costa Elea on hosts native to those localities. 

Progress in 191.8 in controlling potato diseases, G. R. Bishy (Minn. 
Hort ., 47 (1919), No. 12, pp. 462-465, figs. 2) .—Treatment of potato plats during 
1918 showed the best results from the use of corrosive sublimate as a seed 
disinfectant. The results as tabulated show the value of planting perfectly 
clean seed if obtainable, and otherwise of disinfection. Copper sulphate solu- 
tion, 8 lbs. to 50 gal. of water, has proved valuable In trials extending over 
four years. 

Rotation studies show that disease organisms increase in the soil when a 
crop is grown continuously. Results secured in 1918 show, further, the value 
of removing weak and run out plants from the stock which is to be saved for 
seed. These weak plants produce very poor progeny. More careful handling 
of potatoes after harvest is also necessary. Rot organisms gain entrance espo* 
dally through wounds in the tubers, which are brought about particularly by 
careless handling during and after ha nest. Storage bins should he cleaned 
and disinfected. 

Potato diseases (Mcdcd. Phytopath. fHcnst Wagvmngen , No. 6 (1919), pp. J9 , 
pis. 6 , figs. 4).— Brief accounts are given of potato diseases (and appropriate 
protective measures), including leaf roll (phloem necrosis or leplonecrosis), 
Rhizoctonla disease (Hypochnus solam ), leaf curl ( Verticil Hum albo-atrum ), 
mosaic, blackleg (Bacillus atrosoptiems) , late blight (Phytophthora infest ana) 
and soil sickness. 

Sugar cane matizado or yellow spot, R. del Valle Zeno (La Fnfermedad 
del Matizado o Manehas AmatWas do la Cana dc Azucar. New York: [/I utlior], 
1919, pp. J6 , pis. 2). — It is claimed that matizado or yellow stripe of sugar cane 
is associated with a deterioration of the root system, leading to a diirumi- 
tion of the supply of nutritive materials to the plant. Reference is made 
to investigations regarding the nature, effects, and passible control of the 
disease. 

Diseases of sweet potatoes, M. T. Cook and R. F. Poole (Note Jersey Stas. 
Cite . 123 (1921), pp. 3-24, fifl&. i7).- Popular descriptions are given of yellow 
stem or stem wilt, black rot, soil rot, scurf, and soft rot, all of which are the 
more important sweet potato field diseases occurring in New Jersey. A 
number of other diseases are briefly described, and suggestions are given for 
their control so far as definite means are known. 

Glucose as a source of carbon for certain sweet potato storage-rot fungi, 
J. L, YVeimer and L. L. IIarter (Jour,. Agt. Research |b. ,S\], 21 (1921), No. 4, 
pp. 189-2 JO). — In a contribution from the Bureau of Plant Industry, U. S. De- 
partment of Agriculture, the authors give an account of experiments designed 
to determine to what extent glucose occurring in sweet potatoes can be 
utilized as a source of carbon by Fusarium acuminatum, Diplodia tubericola f 
Rhizopus tritia, Mucor racomosus , Selerolium bataticola , PenieUlium sp., 
Botrylis eincrea , and Sphaeronema fimbtHatum. 

The different fungi were grown on a modification of Czapek’s solution, to 
which different amounts of glucose were added as a source of carbon. All 
the fungi, with the exception of 8. fimbriatum , utilized glucose in considerable 
quantities. The different fungi varied greatly in the amount of glucose they 
consumed at the same concentration. In general, the greatest consumption was 
in the weaker solution (10 per cent) and decreased progressively with the 
Increase of concentration. With two exceptions, all the organisms grew In 
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solutions containing from 42 to 50 per cent of glucose. Penicillium sp. alone 
grew in a 58 per cent solution. 

The different organisms varied greatly in the amount of glucose required to 
produce 1 gm. of dry weight, and likewise, the amount required to produce 
1 gin. of dry weight of the same fungus differed with the concentration of 
the solution. Some of the organisms, particularly F. acuminatum, Sclcrotium 
bataticola , and Sphacronema fimbriatum , had little or no influence on the 
hydrogen-ion concentration. On the other hand, the other species increased 
perceptibly the acidity of the solution. 

All of the fungi grew In solutions with a maximum osmotic pressure vary- 
ing from 81.33 to 301.46 atmospheres. F acuminatum and M raccmosus 
increased the concent ration, while the other species in general decreased it. 
^fn general, the decrease in the osmotic concentration was found to he not in 
proportion to (he sugar consumed. It is considered possible that compounds 
such as organic acids, alcohol, etc. were formed from the sugar which would 
themselves influence the osmotic concentration. 

Respiration of sweet potato storage-rot fungi when grown on a nutrient 
solution, L. L. Harter and J. L. Wkimer (Jour. Agr. Research [ V . $,], 21 
(1921), No. i, PP- 211-221), fig- 1 )- — In continuation of the above investigation 
the authors report studies on the availability of glucose as a source of carbon 
for fungi and upon the amount of carbohydrate used in respiration as measured 
ivy the amount of carbon dioxid given off. 

All of the fungi, with the exception of Sphaeronenut fimbriaium, were found 
able to utilize glucose as a source of carbon. Pcnirillium sp., Botrytis 
( inerca , and Scclerotivm batatinJa produced a maximum of a little more 
than 2 gnu of carbon dioxid a day. The other fungi formed a relatively 
small amount. 

Three species, Penicillium sp., B dnerca, and S, balnticola, grew r slowly 
but produced a relatively large amount of dry material ami consumed all, or 
nearly all, of the glucose. 

The authors found that the quantity of carbon dioxid evolved was not 
necessarily correlated with the amount of glucose reduced, nor did the quan- 
tity appear to be the equivalent of the theoretical amount that might have 
been produced from the sugar consumed. The authors claim to have demon- 
strated for the first time that alcohol is produced by Fuxarium acuminatum, 
Rhizopus tritii-i , and Diplodia tuberieola under the conditions of the ex- 
periment. 

The present status of the tobacco blue-mold ( Peronospora) disease in 
the Georgia-FIorida district, E F Smith and K. K. B. McKknny (IL S Dept. 
Agr., Dept. Ctrc. 181 (1921), pp. 4). —In order to correct some inaccurate state- 
ments regarding the occurrence of this disease of tobacco, the authors state 
that, so far as known, the disease seems to be confined to the region in 
which it was first reported (E. S. It., p. 2471, and that it has not appeared 
in Connecticut, North Carolina, nor, so far as the authors are informed, in other 
districts of Florida or in southern Alabama. 

Wanting to tobacco growers, E. H. Jenkins (Conn. State St a. Bui . Immed. 
Inform. 15 (1921), pp. 2 ). — Attention is called to “wild fire,” a bacterial disease 
of tobacco, and suggestions are given for the treatment of seed bods and young 
Plants for the prevention of the disease. 

Plant sanitation in fruit plantations, F. T. Brooks (Brit. Myeol > Soc. 
'Franz., 6 (1919), pt. 8, pp. 258-262 ). — The author deals illustratively with 
various facts, principles, means, and methods relative to the production of ideal 
fruit on a commercial scale. 
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The “ammonium polysulphid wash, J. V. Eyre, E. S. Salmon, and L* K. 
Wormald {Jour. Bd . Ayr. [London], 2 d {1919), No. 8, pp . 821, 822). — Ammonium 
polysulphid wash, found to be efficacious against the Erysiphaceae, is deemed 
particularly useful for spraying such parts of plants as fruits, since it leaves no 
visible deposit on drying. 

As a result of investigations carried out at the Southeastern Agricultural Col- 
lege at Wye, it has been found that the fungicidal strength of the ammonium 
polysulphid wash can be accurately determined by ascertaining the percentage 
of the polysulphid sulphur that it contains. Investigation during the winter 
of 1018-19 developed a method for making a stable concentrated solution con- 
taining as much as 21.0 per cent of polysulphid sulphur. Such a solution, when 
made up with water 1 : 00, proved to he fungicidal for the powdery conidial 
stage of mildews. Tt is pointed out, therefore, that three formulas are now 
available by which the concent rated ammonium polysulphid solution can he 
made, viz, one which can be diluted 1:20; the 1018 solution (E. S. R., 41, p. 
751), to be diluted 1:100; and the 1010 preparation to be diluted 1:200. The 
preparation of the last mentioned solution is described 

The cause and prevention of the fire blight, O. W. Michel (Bo. Dak. Staff*, 
llort. Soe. Ann. Hpt ., Ilf {1917). pp. 181- 185).— Brief discussion is given of the 
character, early known history, life history, and control of tiro blight, which is 
considered perhaps the most destructhe disease of fruit trees, attacking pears, 
apples, and other pornaceous fruits. Resistant varieties and protective measures 
are indicated. 

Peach leaf curl [in Great Britain] {Jour. Bd. Ayr. [London], 26 {1919), 
No. 8, pp. 828-825 ). — Poach leaf curl {Exoaseus deformans), known In this 
region for more than a century and very destructive in certain seasons to 
peaches and nectarines, also more rarely to almonds, is much less prevalent on 
trees grown under glass than in the open. A description of symptoms is given 
with directions for control, which is said to bo effectual when either Bordeaux 
or Burgundy mixture is applied before the buds begin to swell in the spring. 

A supposed nematode disease of bananas, W. Nowell ( West Indian Bui., 
17 {1919), No. 8 , pp. 177-179 ). — In May, 1918, a serious disease in Grenada of 
the bluggoc banana, used extensively as temporary shade for cacao, was recog- 
nized. An account is given of the characters, nature, and incidence of the dis- 
ease, which is ascribed to a nematode, of which a description by Cobh is noted 
below. 

A new noma said to cause a serious affection of the bluggoe banana in 
Grenada, British West Tndies, N A. Cobb {West Indian But 17 {1919), No. 8, 
pp. 179-182, fins. 2). — The nematode attacking bananas as noted above is de- 
scribed under the name of Tptcnohus rnusicola n. sp., with discussion of closely 
related forms. 

Some relations of temperature to growth and infection in the citrus scab 
fungus Oladosporium citri, II. S. Fawcett {Jour. Ayr. Research [U. S . ] , 21 
{1921), No. 4 , pp. 248-258), — In a contribution from the Citrus Experiment Sta- 
tion, Riverside, Calif., the author reports experiments to determine the in- 
fluence of temperature on scab infection on young sour-orange leaves and on 
the growth and spore formation of the causal organism. 

The conditions found necessary for scab Infection wore (X) viable spores of 
the fungus, (2) young citrus leaves of a susceptible species, (3) moisture, and 
(4) temperatures between 10° and 23° C. The limited range of temperature at 
which infection of a susceptible host took place under the presumably favorable 
conditions of the experiment is believed to explain the great differences observed 
in the occurrence and severity of scab from year to year and from season to 
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season in citrus orchards. It is also believed to explain the differences re- 
ported in results of previous inoculation experiments. 

Coffee root rot, J. Matz ( Porto Rico Dept . Ayr. and Labor Sta. Circ. 82 
( 1926 ), Spanish cd ., pp. 5-10. figs. 2).— A popular description is given of diseases 
of coffee due to Rosellinia sp. 

Dam ping-off in formt nurseries, 0. Hartley (U. 8. Dept. Agr . Bui. 984 
(1921), pp. 99, pL 1, figs. 20 ). — The results are given of an investigation on the 
causes of damping-off in forest nurseries and of methods for the control of this 
trouble. Damping-off in nurseries is claimed to be caused mainly by seedling 
parasites which are not specialized as to host, and as a result of the author’s 
investigations Pythium debaryanutn , Vorticium vagum, and Fumrium spp. were 
found to be of probably equal importance. The damping-off of conifers appears 
to be due principally to these species. Investigations were made as to the 
susceptibility of 03 species of coniferous seedlings, and it was found that some 
which were especially susceptible in some nurseries were quite resistant in other 
localities. 

For the control of damping-off the best method thus far tested is the disin- 
fection of the seed-bed soil before or immediately after tin* seed is sown. 
Sulphuric acid has been found very useful for the preparation ot seed beds for 
con i f ( i rous see< 1 1 1 ngs. 

The results are given of inoculation experiments with a considerable number 
of fungi found occurring in connection with the growth of seedling trees, show- 
ing that thick sowing favors the disease and that soil acidity is, in general, 
unfavorable to damping-off. 

A list of (47 references to cited literature is appended. 

Snow breakage and top rot in fir, T Laokhukku (Mcddct. Staten* Skogs- 
fontoksanxt., A o. 16 (1919), pt. 5, pp. 115-162, tigs 11). — Top rot is practically 
a constant accompaniment of snow breakage in fir forests. It usually develops 
quickly, particularly in cases of rapidly growing trunks. Stems over 10 cm. 
(3 0 in ) in diameter often suffer severely. Resin liow and growth may hinder 
the progress of the rot, and in exceptional cases may stop it entirely. 

Corticium evolvens on fir wood, T. Tjackiuuoui (Rkoysrd) dslor. Tidskr „ 18 
(1920), No. 7-8, pp. 149-167, tigs -}>. — r rulmiar data and discussion shows the 
relation of C. evolvens to growth in hr. 

[Mistletoes and their hosts], C. \on Tumcuf (Ztschr Pflanzenkranh., 27 
(1917), No. 5-6, pp. 241-28 7). — This is a systematic account, including infection 
studies, of mistletoes on evergreen and deciduous trees. 

A drain-blocking fungus, A. L. Smith (Brit. Mycol. Roc Trans,, 6 (19/9), 
pt. 8, pp. 262, 268). — Fames ulwaHus was found to have formed a mass weigh- 
ing about 50 lbs., partly closing a London drain pipe, though no elm was growing 
in the neighborhood. The fungus warn fouud in four different places and might 
have lived on coniferous wood found in the vicinity. 

Control of root knot, II, J. It. Watson (Florida St a. But 159 (1921), pp. 
29-i4, fig. I). — In continuation of previous publications ( E. S. U,, 37, p 453), 
the author gives additional information regarding the control of root knot due 
to nematodes. Comments are given on the susceptibility of different host plants 
and on various methods of control. Root knot was controlled by an application 
of sodium cyanid solution followed immediately by an application of ammonium 
sulphate. This method, although probably too expensive for field use, is recom- 
mended for the treatment of seed beds, particularly for such plants as are 
started in the late summer or early fall when nematodes are most active. 
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Annual report of the Governor of Alaska on the Alaska game law, 1920, 

T. Riggs, jr. (17. ft Dept. Apr., Dept . (lire. 168 (1921), pp. 18) .—Appended to 
this report on the status of game and fur-boaring animals and migratory and 
nomnigratory birds are lists of hunting licenses, special moose-shipping licenses, 
and general game-shipping licenses issued during the year, and game or trophy 
shipped from Alaska for private use. 

Sixth annual list of proposed changes in the A. O. U. Check List of 
North American birds, H. C. Obekiiolher (Auk, 88 (1921), No. 2, pp. 264- 
269). — This list is in continuation of those previously noted (E. S. R., 42, 
p. 847; 43, p. 50). 

Mutanda ornithologlca, IX, X, H. C. Obekholser (Biol. Sac. Wash. Proa., 
88 (1920), pp. 88, 84; 84 (1921), pp. 49, 50). — A continuation of papers pre- 
viously noted (E. S. It., 42, p. 249). 

The migration of North American birds, X— XV, compiled by II. 0. Ober- 
holskr (Mrd Lore, 21 (HU9), Nos. 8, pp. 11 0, 111; 6, pp. 85 4, pi 1 ; 22 (1920), 
Nos. 2, pp. 90, 91, pi. 1; 4 , PP- 2)8-210; 0, pp. 348-84*5; 28 (1921), No. 2, pp. 
18-82). — These papers, in continuation of those previously noted (E. H. K., 40, 
pp. 254, 040; 41, p 547), record the migration of the blue jay, StcLler's jay, 
and green jay; Canada jay, Oregon jay, Clarke's nutcracker, and piflon jay; 
Arizona jay, California jay, and their allies; the European starling and bobo- 
link; cowbirds; and yellowheaded blackbird and meadowlarks, respectively. 

A list of the birds of Royal Palm Hammock, Fla., A. H Howell (Auk, 
88 (1921), No. 2, pp. 250-263). 

Food habits of Seeloporus graciosus graciosus (Baird and Girard) , H. J. 
Pack (Biol. Hoc. Wash. Proe., 84 (1921), pp. 6‘3~ 60). --Identifications made of the 
stomach contents of above 70 specimens of the common sagebrush swift, col- 
lected in the vicinity of Salt Lake City, Utah, are recorded in tabular form 
The results substantiate the common belief that this lizard is insectivorous and 
beneficial, the red-legged locust having been its chief item of food. 

Observations on the insect fauna of permanent, pasture in Cheshire, 
H. M. Morris (Ann. Appl. Biol. , 1 (1920), No. 2-8, pp. D f l-155, fig. J). — “Ail 
area was chosen which was as typical as possible of the permanent pasture 
fields of the district, and in which invasion by insects not belonging to the area 
would be reduced to a minimum. In order to deline the characters of the area 
under consideration as clearly as possible, chemical, mechanical, and botanical 
analyses were carried out. 

“Insects, largely in immature forms, were obtained by examining samples of 
soil from various parts of the area, and in addition many adults were obtained 
by sweeping flic herbage with a net. The latter method produced also some 
invading forms which did not belong to the area. The factors influencing the 
distribution by depth of the insects in the soil wore in this case chiefly occur- 
rence of food, aeration, and moisture, and the result of these influences was that 
the insects seldom penetrated even as deep as (5 in , the vast majority of speci- 
mens being found at a depth not greater than 2 in. 

“ The census of insects actually found in the samples of soil gave an insect 
population of 3,580.083 per acre. The family best represented in number of 
individuals was the Bibionidae, species of which made up 32.4 per cent of the 
total number of soil insects. The next in number were the Myeetophilidac, 16.7 
per cent, and the Staphylinidae, 12.2 per cent. With regard to number of 
species occurring in the soil, the Coleoptera, with 29 species, was the best rep- 
resented order.” 
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Entomological drawing# and draughtsmen: Their relation to the devel- 
opment of economic entomology in the United States* W. Ii. Walton (Hint, 
tioc. Wash. Proc ., 23 (1921), No. l h pp. €9-99). 

The use of gas-tight fumigation covers* H. J. Quaylk and H. Knight (Calif. 
Citrogr ., € (1921), No. 6, pp. 196, 228, figs. 2; also m Calif. Cult., 56 (1921), 
No, 12 , pp. 381 , 884, 385 ). — This article is based upon work with gas-tight tents* 
by the senior author, since 1914. It is pointed out that with the use of gas- 
tight covers the dosage for small trees may be reduced two-thirds, for average 
sized trees oue*half, and for large trees one-fourth, making an average for all 
trees of about 50 per cent of the schedules now in use. With this reduction in 
dosage the period of exposure may also be reduced to about 30 minutes to 
effect results as good as, or better, than those now secured with canvas tents. 

“Wind (unless a strong wind) does not interfere with fumigation with gas- 
tight tents, and the results are not impaired, as is the case even in a slight wind 
with canvas tents. Humidity or moisture does not increase the injury to the 
tree, because the gas-tight tent does not vary in gas-holding capacity. The 
tents also dry more quickly ... It Is possible to determine a constant or 
dosage for each scale that will apply to any particular district. 

“Greater safety from injury to the tree and fruit, because there is less 
variability in dosage, is insured with gas-tight tents (This does not apply to 
work done in sunlight.) With rubberized gas-tight cloth the patching and re- 
pair work on tents is easily and quickly done in the field. With the reduction 
in amount of hydrocyunic acid required, the use of gas tight covers should 
eventually reduce the cost of fumigation to the grower/’ 

A volumetric schedule for gas-tight tents, prepared by the senior author, is 
presented. 

The application of vacuum fumigation to fresh and packed dates, l). B. 
Mackjk (Cali/. Dept. Ayr. Mo. But., 9 (1920), No. 8, pp. 321-824. figs. 2), — The 
successful use of a vacuum fumigator for the control of insects infesting dates, 
particularly the Indian-rneal moth and the saw-toothed grain beetle ( Sylvanus 
Surinam ew sis), is described. 

Eighteenth annual report of the State entomologist of Montana, R. A. 
Goousy (Montana tit a. Jtul 189 (1921), pp. 16, figs £) —In discussing current 
entomological problems, the author deals with grasshoppers; the pale western 
cutworm, a circular relating to which has been previously noted (R. S. R., 44, 
p. 757) ; the fruit-tree leaf-roller [(Archips) Cacoeoia argyro&pUa] ; the alfalfa 
woexil; and the sugar-beet web worm ( Loxostege stictioalis). The report con- 
cludes with brief notes on other Insect pests of the year 1920. 

Report of the imperial entomologist, T B. Fijctchek [Ayr. Research Inst. 
Puna, tici, Rpts., 1919-20, pp. 68-94, pis. 7). — Reporting upon work with borer 
pests of rice, it is stated that rice stubble in Bengal and Bihar showed a large 
percentage of infestation by borers, of which tichoenobius bipunctifer was the 
most important, followed by Chilo simplex , although C. orpzae and tiesamia in- 
forms were also implicated. Work with insects of cotton, sugar cane, and mul- 
berry, and with fruit pests, stored grain pests, bees, lac, and silkworms, and 
life histories of insects are also reported upon. 

Tlie Report of the Imperial Pathological Entomologist, by the late F. M. 
Hewlett (pp. 95-108), follows. 

Work of the division of entomology, J. F. Illingworth (Ann. Rpt. Queens- 
land Bur. tin gar Expt. Stats,. Ann. Kpt 20 (1920), pp. 84-89). — This report 
relates in large part to work with the grub pest of sugar cane. Other important 
species mentioned include hepidlota albohirta Waterh., L. frenchi Blaekb., and 
flhabdoenenris obseura Boisd. 
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Some new Orth opt era from Mokanshan, China, A. N. Caudbll (Ent. Soc. 
Wash. Proc., 28 {1921), No. 2, pp. 27-85, figs. 2).— Two new genera are erected 
and six species described as new. 

Revision of the genus Lygaeus Fab. (Hemiptera^Heteroptera) , H. 0. 

Barber (Ent. Soc. Wash. Proc., 28 (1921), No. 8 t pp. 58-88). 

The month parts of the cicada, K. E. Snodgrass ( Ent . Soc. Wash. Proc ., 28 
(1921), No. 1, pp. 1-15 , figs. 15). 

Notes on the periodical cicada in 1919, R. A. St. George (Ent. Soa. Wash . 
Proc ., 22 (1920), No. 9, pp. 227-281). — This is a report of observations on the 
1919 emergence of brood X of the j>eriodical cicada made at Falls Church, Va., 
and vicinity. The relation of phenological events in plants and cicada is con- 
sidered. 

Periodical cicadas in Baltimore, Md., E. A Andrews (Soi. Mo., 12 (1921), 
No. 4* pp. 810-320 ). — This account is based upon observations made during the 
early summers of 1902 and 1919, particularly the latter year. 

Summer control of the chinch bug, J. \V. McColloch (Kansas Sta. Circ. 
87 (1921), pp. 8, figs 8). — This circular deals with dust and oil barriers and 
their use and operation in Kansas, where, after an absence of six years, this 
pest has again made its appearance In damaging numbers. 

The smallest known leaf hopper [Fmpoasca minuemla n, sp.], E. D. 
Ball (Biol. Soc Wash. Proc, 34 (1921), pp. 23, 24) -The author describes a 
minute pale leafhopper found by Moznette to attack the avocado at Miami, Fla. 

The life history and successful introduction into California of the black 
scale parasite, Aphycus lounsburyi How., 11. S. Smith and H. Comito 
(Calif. Dept. Agr. Mo. Bui, 9 (1920), No. 8, pp. 310-320, figs. 5).-- This is an 
account of a parasite which was successfully introduced into California from 
Australia in shipments of black scale material. Dp to the time of writing 30,090 
specimens had been liberated in various demonstration plats; the species had 
become acclimated, and was rapidly increasing in numbers. 

Technical descriptions are given of the male and female, and studies of its 
life history and habits are reported on. 

The genus Matsucoccus with a new species, F B Herbert (Ent. Soc. 
Wash . Proc., 23 (1921), No. 1, pp. 15-22, figs. 10), —Included in tlds paper is a 
description of M acalyptus n. sp. taken from Pinvs momphylla from southern 
Idaho. 

Studies in North American OleorinJ (Geometridae) , .1 H. McDonnoitoti 
( Canada Dept. Apt'., Ent. BratU'h Bui. 18 (1920), pp. 04, figs. 124).— In this bul- 
letin the author deals with representatives of 23 genera, 14 genera being erected 
and 2 given new names. 

The corn earworm as an enemy of vetch, P. Lttginbixl and A. H. Beyer 
(17. S. Dept. Agr., Farmers' Bui. 1200 (1921), pp. 19, figs. 18) ~ ~ This is a popular 
summary of Information on the boll worm as an enemy of vetch, and means 
for its control. An account of this pest, by the senior author, has previously 
been noted (E. S. K., 39, p. 764). The pest is the most serious one that growers 
of vetch have to combat, since the caterpillars eat both the foliage and the 
seed pods and, if infestation is heavy, make the crop practically worthless. 
Where intended for a hay crop the vetch usually escapes serious Injury, as It 
is cut before the caterpillars are large enough to do much damage. Spraying, 
dusting, the use of poisoned-bran bait, and other control measures are dis- 
cussed. 

A recently discovered citrus pest, Platynota tinctana (Walk.) in Cali- 
fornia, R. S. Woglum (Calif. Def)t. Agr. Mo. Bui . , 9 (1920), No. 8, pp. 841- 
843). Injury to oranges from short burrows in the rinds, frequently leading to 
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decay, which is familiar to most packing-house managers and to many growers 
in southern California and lias been generally attributed to the orange tor- 
trix (Tortrix vAtrana ), has been found to be due to a species identitled as 
P. tinctana Walk. 

The larva of Popillia japonica Newm. and a closely related undeter- 
mined ruteline larva, a systematic and morphological study, A. G. BdviNO 
(Fail Roc. Wash. Proc 28 (1921), No. 3, pp. 51 - 62, jigs. 21). 

Synonymical note in Aecophoridae, (J. Heinrich (lint. Roc. Wash. Proc., 
22 (1920), No. 9, p. 232) 

Anapholdea conotracheli Gir. (Hym.), an egg parasite of the apple 
maggot, B, A, Pouter and C. H. Ai.i>en (I hit. Roc. Wash. Proc., 23 (1921), No. S, 
pp. 62, 68). — This common myuiand parasite of the egg of the plum curculio 
on various fruits m many localities and also reared from the egg of the 
grape curculio (Crapmiious maquahs Say) has been found by the authors 
to parasitize the eggs of the apple maggot at Wallingford, Conn. Counts 
made of material collected at that place gave percentages of parasitism rang- 
ing from 25 to AO per cent, indicating that it may prove of great im)K>rtance 
in the control of the apple maggot. 

A new genus of Bombyliidae, C. T. Greene (Ent. Roc Wash. Proc „ 28 
(1921), No. 1, pp. 23, 2k, fig- I). —Tiie genus Oalopelta is erected for the new 
species C. fallax , from Fort (Jar land, Colo. 

Another anomalous dipteron added to the Uhyphidae, 11. O. Shannon 
(Ent. Roc. Wash. Proc., 23 (1921), No 3, pp. 50 , 51). 

Description of a new genus of Nemocera, W. 1,. McAtkk (Ent. Roc . Wash, 
P?oc„ 23 (1921), Ao. ,1 p. 1,9). 

Frit fly (Oscinls frit) in relation to blindness in oats, A. Rohutck (Ann. 
Appl. Biol., 7 (1920), No. 2-3, pp. 11H-1S2, pi. f ).---“ From the abundance of 
evidence obtained last summer I feel just 1 tied in suggesting tlmt there may be 
three broods ol frit ihes on the oat crop, and that ' blindness’ [blind spikelets 
in the panicles} is caused by tlie intermediate one. Probably only a certain 
percentage of the intermediate brood cause tins ‘ blindness,’ the remainder 
entering newly forming tillers Perhaps the scarcity of suitable tillers, in 
view of the more advanced condition of the crop and the consequent lessening 
of the light at the base, compels a certain number to choose the next most 
suitable site, with the results shown. Exact iulormation on this matter, 
however, is not available. 

“Another site for this brood found in some abundance during 11)17 was 
on the stems of winter wheat. The larva* were lending on the stems from 
the base to at least the third node up, and the pupte were found in the leaf 
sheath anywhere between the node anil the ligule.” 

The larvae of the Ooceinellidae, J. 11. Gage (III. Biol Monog., 6 (1920), 
No, 4* PP- 62, pis, 6), — This paper relates to the morphology (pp. 0-20) and a 
synopsis of the coecinellid larvae (pp. 27-47). A bibliography of 21 titles is 
included. 

Larva of the North American beetle Sandal us niger Knoeh, F. O. Craig- 
head (Ent. Roc . Wash. Proc., 28 (1921), No. 2, pp kk-W, figs. 8). 

The structure, bionomics, and economic importance of Saperda car- 
charies L., 44 the large poplar longhorn,” W. Ritchie (Ami Appl. Biol., 7 
(1920), No. 2-3, pp. 299-843, pis. S, jigs. 25 ). — This is a report of studies of one 
of the three species of Saperda occurring in Great Britain, of winch but two, 
R. carcharias and R. populnca, are of economic importance. 

R. carcharias attacks vigorously growing, healthy poplar between the ages of 
5 and 20 years. Populm tremula, which is chiefly an ornamental species 
its principal host, but in tlie absence of this host, or on a sudden increase of 
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the numbers of tbe pest, other valuable timber-producing poplar species may 
be endangered. A list is given of IS references to the literature. 

The green June beetle or fig eater, J. J. Davis and P. Luuinbill (North 
Carolina 8io. Bui. 2i2 (1021), pp. 3-35, figs. 9; appendix, pp. S, pU. 3, figs * 0). — 
This summary of the present status of knowledge of ( Allorhina ) Cotinis nitida 
L. includes a report of investigations of its life history, habits, and economic 
status at Columbia, S. C., Louisville, Ky., and Lafayette, lml. 

The adult beetles are frequently reported as injurious to fruit of various 
kinds, but the grubs are seldom directly injurious to vegetation. Indirectly 
the grubs may considerably damage garden and field crops, as well as lawns 
and meadows, by their tunneling and burrowing, uprooting young tender plants, 
as well as causing the ground to become porous. Lawns are sometimes dis- 
figured and made unsightly by the tunneling of the grubs and by hills of earth 
thrown up. Instances of injury by the beetle and grubs are given. The 
species Is generally distributed east of the Mississippi Kiver and as far north 
as St. Louis and Cincinnati m the Mississippi and Ohio valleys and somewhat 
farthei north along the Atlantic coast. 

The life cycle ot this species is completed in just one year. The adults 
appear from the last week of June through August, and eggs are deposited soon 
after their appearance, preferably in soil which has been heavily manured. 
They hatch oidmariJj in two or three weeks. Upon hatching, the grubs tunnel 
through the soil, feeding on humus, and hu\e a peculiar habit of running their 
burrows to the suriace of the ground, from the open exit of which they throw 
out little piles of earth resembling ant lulls. They continue to feed until cold 
weather sets in, by which time they are at least two-thirds grtiwn. They do 
not become completely dormant during the winter, at least not south of latitude 
38.5°. Feeding begins as soon as spring opens, and their growth is completed 
by June, after having molted twice. They then prepare brittle earthen cells 
within which to pupate, and the first beetles emerge about the last of June or 
the first of July. 

The digger wasp Soolia dubia Say is a common parasite of the grubs of this 
beetle in some localities and materially assists in control of the pest. Three 
sarcophagiil Hies have been reared from V. nitida, namely, S a 7' cop hay a surra- 
eentae Hi Icy and S. hchcis Towns, from the adult and 8. u tills Aid. from par- 
tially formed pupae. The mite Macrocheles marginatus, the green muscadine 
fungus (Melon hiziuni anisophae) , and a bacterial disease caused by Mtcroeoc- 
(yu$ nigro- fuse tens are said to attack it, and numerous birds are listed as feeding 
upon it. 

In discussion of control measures it is stated that in tests made at Louis- 
ville, Ky., 80 per cent of the grubs m golf grounds treated with an 8 to 11) per 
cent kerosene emulsion were killed by a single application, made at the rate 
of about 1 gal. to G or 8 sq. ft. and afterwards thoroughly washed into the 
soil by copious sprinkling with water. 

“ Emulsihable coal tar preparations, which are essentially composed of coal 
tar oils, phenols, and a saponifying agent, have given very good results against 
this grub, slightly less effective than kerosene emulsion, but as cheap and much 
more easily prepared since they readily mix with water. The results of the 
application of the coal tar products are more evident, since a larger percentage 
of the grubs come to the surface before succumbing to the action of the insecti- 
cide. We find the insecticide appreciably more effective if an additional light 
sprinkling of it is made after the grubs come to the surface. A material 
analysing, approximately, phenols 12 per cent, coal tar oils 53 per cent, water 
10 per cent, saponifying agent 25 per cent, should be diluted one part to 125 
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parts of water and applications and subsequent sprinkling with water should 
be made as in the use of kerosene emulsion.” 

Carbon bisulphid is said to be a thoroughly reliable remedy and especially 
useful on putting greens, but it requires more labor than the other insecticides 
mentioned. Collecting the beetles is said to have been practiced in some 
localities. It is recommended that in places where injury is likely to occur 
chemical fertilizers be used in place of animal manures. 

An annotated bibliogruphy of live pages, chronologically arranged, is included. 
The appendix contains several corrections to the bulletin. 

Bionomics of weevils of the genus Sitones injurious to leguminous crops 
in Britain, 1>. J. Jackson (Ann. Appl. UioL, 7 (1920), No. 2-3, pp. 269-298, 
pis. 5, Jigs. 6 ). — The present paper consists of a detailed report of studies of 
8. lineatus L., the adults of which do their pricipal damage to peas and beans 
when tile plants are from 3 to 0 in. high by fetxling upon the leaves, while 
the larva* are a source of injury to the root uodwles of peas and beans, their 
injury attaining its maximum at the commencement of the flowering season. 
The paper includes a brief account of its natural enemies, a key to the 14 
British species of Sit ones found on leguminous crojvs, and a bibhograph. 

The “ piche ” or sweet-potato weevil, J. I>. Mori: (Porto Itieu l)cpt. Apr. 
and Labor Sta. Cirv. 34 (1921), Spanish cd., pp. 3- 6*, pi. /)„- This is a brief 
popular account of Cylas fornimn ius Fab., with control measures. 

Argentine ant control from an economic standpoint, A. F. Swain (Calif. 
Dept. Apr. M o. Hill., i) (1920), No. 8, pp. 333-338, fitj . 1). -It is pointed out that 
b> the use of poisoned bait the Argentine ant can he controlled under citrus 
orchard conditions In southern < California at a cost of possibly only 1 2f> cts. per 
tree per year. “The ant is a prime factor in the Kherside district in the 
abundance of the soft brown scale and has necessitated the great expense of 
fumigation, which is several times greater than the cost of ant control. It 
is also a prime factor m the abundance and spread of the (Miopldlus mealy 
bug, which is potentially a very serious orchard pest. The loss in efficiency 
of labor due to the ant is greater than the cost of ant control." 

On the identity of several species of (Huilciiloiricu { Ify mcnoptera) , 
A. 1J. (Iahan {/Cut. Soc. Mash. Proe ., 22 (1920), No. 9, pp. 233-243). 

Dipterous parasites of saivflies, O. T. ( i keen k (Nnt See. Wash. Proe. 23 
(1921), No 3. pp. 1ft f f3\. - The author has here brought together all the records 
lie has been able to find on this subject, and has added some new breeding 
records. 

FOODS— HUMAN NUTRITION. 

The distribution of eitzyms and proteins in the endosperm of the wheat 
berry, F. ,T Martin (Jour. For. Chrm. Indus., 39 (1920), No, 23, pp. 327T, 
328T). — A study is reported of the nature and extent of the variations in flour 
from different parts of the wheat berry with respect to enzymic activity and 
quantity and quality of flour. A single wheat, Barnsso Plate, was milled for 
this experiment, and four samples of reduction flour from different parts of 
the grain, two of break flours, and one of straight grade flour representing the 
entire endosperm were used. The enzymic activity was measured by the 
amount of gas the flour was capable of producing iu 24 hours when fermented 
wilh a given amount of yeast O hi ton was determined wet and dry after 
washing ont the starch. The gas-retaining calamity of the gluten was de- 
termined by measuring the volume of doughs containing Identical amounts of 
gluten from the different sources, (\mfirnmtory baking tests with the different 
flours were also made. The results obtained are summarized as follows: 
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“The enzymic activity, as shown by the evolution of carbon dioxid on 
fermentation, increases progressively from the interior to the exterior of the 
endosperm. The quantity of gluten increases in the same manner. The 
quality of the gluten varies considerably, being good in Hour from the interior 
of the endosperm and deteriorating progressively in flour from regions ap- 
proaching the cortex. The effect of the combination of the increasing quantity 
with decreasing quality of gluten tends to produce flours of a common 
* strength ’ from various parts of the wheat berry.” 

An experimental study of the effect of certain organic and inorganic 
substances on the bread-making properties of flour and on the fermenta- 
tion of yeast, H. Masters and H. Maughan ( Biochem . Jour., 1 4 (1920), No. 5, 
pp. 586-G02).— The authors have investigated the effect of certain organic and 
inorganic substances on the bread-making properties of flour. The samples of 
flour represented, in addition to wheat flour of 80 per cent extraction, the vari- 
ous combinations of wheat flour of from 75 to 90 per cent extraction with 
barley, rice, maize, and rye flours which were used in England during the war. 
The baking experiments included studies of the effect of the addition of lime 
water, of alternate reduction and increase in the atmospheric pressure on the 
expansion of the gluten and of the addition of ox serum, phosphates, and potato 
alone or combined. Measurements were also made of the amount of fermenta- 
tion produced by yeast with the various ingredients in tile absence of flour and 
also of the expansion of the dough prior to baking 

The addition of lime water, while neutralizing any acidity in the flour, did 
not prevent tlie production of acid and tended to decrease the size of the loaf. 
It was found impossible to alter the final size of the loaf by stretching the 
dough through alternate increase and decrease in pressure in a vacuum desic- 
cator. 

Fresh ox serum added in 1 per cent concentration caused a marked increase 
in the volume of the loaf. This property of the serum was found to diminish 
rapidly on keeping, but was not destroyed by heating to from 50 to 00° < - Gela- 
tin, egg, and blood albumin, easelnogen and lime water, and gelatin alone did not 
prove satisfactory as substitutes for the ox serum. The addition of phosphates 
tended to increase the size of the loaf, the maximum increase occurring on the 
addition of t part of monosodlum dihydrogen phosphate to 200 parts of the 
flour. Neither phosphate nor serum produced any increase in the size of tin 4 
loaf when the bread was raised with chemical raising agents. 

In the baking tests with varying proportions of potato, cooked and raw, the 
best results as to size, texture, etc., were obtained with a mixture containing 
boiled potato equivalent to from 25 to 33 per cent of the total weight. 

The experiments on fermentation of the yeast with the various ingredients 
whose effect on the properties of the bread was studied in the first, part of this 
investigation and measurements of dough expansion were in general in agree- 
ment with the baking experiments, an exception being the results obtained w ith 
potato. Raw potato stimulated the action of the yeast to a greater extent than 
boiled potato, but a larger loaf was obtained with the boiled potato than with 
raw. 

Further work on the bacteriology of swelled canned sardines, W. Sadler, 
I. Mounce, and E. Sranly (Roy. JSoc. Canada Proc . qjnd Tram#., 8 , ser,, 18 
(1919 ) , Sect. I, pp. JHS-JJjft ). — This paper, supplementing a previous report 
(E. S. R., 40, p. 804), deals with an investigation of the possible sources of the 
bacteria causing the swelling of cans of sardines. Cultural studies were made 
from the intestines and gills of herrings obtained from weirs, fishing smacks, 
and canneries along the Atlantic coast from the biological station at St An- 
drews, N. B., as a center. Samples were also taken from the water and mud of 
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the weirs and from the water used for the pickling before and after the her- 
rings had been put in. 

From material from each of these sources 10 strains of gas-producing bac- 
teria were isolated. These could be classified in three groups, consisting of 
types of Bacillus vulgai is, liquefying gelatin but not fermenting lactose to gas; 
types of B. acidi lactici, B. aero genes, B, coli , and B. communion, which do not 
liquefy gelatin but which ferment lactose to acid and gas; and types of the 
p-Gaertner group, which do not liquefy gelatin nor ferment lactose to acid 
and gas but which produce acid and gas in glucose. 

Special attention is called to the observation that without exception the cul- 
tures isolated from the intestines of the herrings gave an acid reaction to 
methyl red, while all the cultures isolated from water in the weirs were alkaline 
to methyl red. 

Twenty»ilfth report on food products and thirteenth report on drug 
products, 10. M. Bailey {Conn. State Sta. Bui. 221 (11)21), pp. 211-283),. — The 
results of inspection and analysis of foods, drugs, and miscellaneous mate- 
rials reported, include, among other articles, carbonated soft drinks and similar 
goods, breakfast foods, “health foods,” flour, cocoa, coffee, desiccated products 
((*lam broth, soups, rice pudding, roast beef hash, corned beef hash, and a 
Welsh rabbit product), diabetic foods, egg shells, egg powder, egg noodles, 
<leh> drilled eggs, fats and oils, ice cream, milk and milk products (market milk, 
cream, a so-called “super-cream,” “Imitation Milk” made from skim milk and 
coconut fat, milk powders, malted milk, and human milk), sirups, tea, and 
vinegar. 

The report on the Inspection of soaps includes a discussion of some questions 
of soap and soap making and of analytical methods. 

[Vitamins] (.V. V. Mate Jour. Med., 20 (1020), No. 7, pp. 200-225, figs . 4 ). — 
This symposium on vitamins at the annual meeting of the New York State 
Medical Society on March 24. 1920, consisted of papers on The Antiscorbutic 
Vitamin, by A. V Hess (pp. 209-211) ; The Fat-soluble Vitamin, by L. B. Mendel 
(pp. 212-217) ; and The Water-soluble Vitamin, by T. B. Osborne (pp. 217- 
222), with discussion by E. V. McCollum, C. Funk, L. E. Holt, G. Lusk, and 
J. lAiWi. 

The vitamin content of honey and honeycomb, P. B. IIawk, O. A. Smith, 
and O. Beuoeim (Soc N.rpt. Biol, and Med. l'roc., 18 (1920) > No. 2, pp. 10, 71). — 
This Is a brief note of an investigation of the vitamin content of white clover 
honey in the comb and of a mixed strained honey. Hats fed on a diet lacking 
in vitamin B, and others on the same diet in which half of the carbohydrate 
had been replaced by an isodynamic equivalent of either of these honeys, 
showed in five weeks an average gain of only 5 gm. in favor of the honey-fed 
rats. This indicates the presence of a small but negligible amount of vitamin 
B, a result In agreement with the previously reported conclusions of Dutcher 
in regard to the antineuritic vitamin in honey as tested on pigeons (E. S. It., 
40, p. 564). 

The addition of strained honey to diets deficient in A did not induce growth. 
The addition of comb honey caused distinct gains in weight indicating the 
presence of A in the honeycomb. 

The addition of 20 per cent of honey to the scorbutic diet of guinea pigs did 
not prevent or appreciably delay the onset of scurvy, the results thus confirming 
those of Faber (E. S. It, 44, p. 63). 

The effect of heat and age upon the antiscorbutic vitamin in tomatoes, 
M. H. Givens and H. B. McClugage (ffoc. Bscpt, Biol . and Med. Proo t$ (192t), 
No. 5, p. l$4 ). — As a further contribution to the value of the tomato as an anti- 
scorbutic agent (E. S. It., 40, p. 762), the authors report that guinea pigs are 
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protected against scurvy by daily doses of 2*5 fan. of fresh raw tomatoes, by 
10 gm. of fresh raw tomatoes heated 1 hour at 100° C., by 2 gm. of dried 
tomatoes heated 15 minutes at 100°, by 10 gnu of tomatoes canned at 15 lbs. 
pressure for 30 minutes, by 3 ct\ of commercial canned tomatoes 3 years old, and 
by 10 fan. of commercial canned tomatoes, 3 years old, cooked 15 minutes at 
100 °. 

Studies in the physiology of vitamins: Is water-soluble vitamin identi- 
cal with secretin? (1. R Cow gill (Sac. Nxpt. Biol . and Med. Proc 18 (1921), 
No. 5, pp. 148, 1 49). — This is a brief note of experiments undertaken to throw 
more light on the question of the possible identity of vitamin B with secretin 
as suggested by Voegtlin and Myers (E. S. R., 44, p. 765) and others. 

A number of extracts which had been tested for vitamin B on polyneuritic 
pigeons and on dogs which had lost their appetite following a diet lacking in B, 
were tested for their effect on the flow of pancreatic juice and bile in anes- 
thetized dogs in which the pylorus and the cystic duct were ligated to prevent 
secretion due to discharge of acid chyme and gall-bladder bile. Extracts of 
rice polish, wheat embryo, navy bean, yeast, and neutralized tomato juice 
were tested. Except in the case of tomato juice all of these products gave 
negative results, while fresh secretin solution in comparatively small amounts 
injected as controls produced a characteristic and vigorous flow of pancreatic 
juice and bile. 

Preliminary experiments with the fat-soluble vitamin (vitamin A), 

II. E. Shkrman, F. L. MacLeod, and M. M Kramer (Soc. Nxpt. Biol, and Med. 
Proc., 18 (1920), No. 2 , pp. Ifl-tf \. — This is a preliminary note concerning in- 
vestigations which arc being conducted at the senior author’s laboratory on 
vitamin A in regard to its distribution between the fatty and aqueous phases of 
milk, significance in growth and reproduction, storage in the body, and heat 
destruction. 

That skim milk contains an appreciable amount of vitamin A has been shown 
by the satisfactory growth of young rats placed at weaning upon a diet in 
which dried skim inilk was the sole source of vitamins, the restoration of 
growth and recovery from the characteristic eye disease due to lack of A on 
the addition of this skim-milk powder to the deficient dietary, and the rapid 
growth of young rats when white bread which had brought about failure of 
growth was supplemented by the sklm-milk powder. 

The experimental results already obtained indicate that the proportion of 
vitamin A in the food may have quite as striking an influence upon reproduction 
as upon growth, that the surplus of the vitamin over and above the imme- 
diate needs for growth or maintenance is largely stored in the body, and that 
the vitamin is only very slowly destroyed by dry heating at a temperature of 
100° C. with free access of air, The results thus far obtained emphasize 
the importance of taking full account of the time as well as the temperature 
of heating, and of the initial concentration of the vitamin in the food, as 
well as of the opportunity for previous storage of the vitamin by the test 
animal.** 

The cultivation of yeast in solutions of purified nutrients, M. B. Mac- 
Donald and E. V. McCollum (Jour. Biol. Chem., 45 (1921), No. 2 , pp. 807- 
811). — The authors report that they have succeeded in securing the multiplica- 
tion of three strains of yeast (two baker’s and one brewer’s) in 15 successive 
seeds in nutrient solutions of purified chemical substances without the addition 
of any growth-promoting substance. Quantities of yeast thus grown have been 
sufficient to furnish from 2 to 5 gm. of dry substance. Two solutions were 
used, the first consisting of recrystallized sucrose 20, ammonium sulphate B, 
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potassium dihydrogen phosphate 2, calcium chlorid 0.25, and magnesium sul- 
phate 0.25 gm., dissolved in 1 liter of distilled water. The second solution 
differed from the first only in that It contained 50 gm. of sucrose per liter. 
The reagents used were all C. l\. and the solutions were sterilized by heating to 
boiling on two successive days. 

The results obtained are thought to indicate that yeast must grow without a 
s]»eciflc growth promoting substance, the so-called “bios” or vitamin II, or that 
it must synthesize the substance to meeet its own needs. 

The hygienic valuation of some of the fats recently recoin mended for 
cdihle purposes. — I, Biological and pharmacological studies of hardened 
plant oils (cottonseed, peanut, linseed, and sesame oil) and of uu hard- 
ened sesame oil, E. Rost ( Arh . Reich spmdtsamt f>2 (1920), No. 1, pp. 184- 
2 09 ). — Observations are reported of the digestibility by dogs of various com- 
mercial hardened or hydrogenated oils as judged by gain in weight and general 
appearance of the animals. The author concludes that the fats tested tire 
eminently suited to human consumption. 

The relation of cholesterol to intermediary fat metabolism, W Httrck 
and U Wackkr (Ihochem Ztsrhr 100 (1919), pp . 84-99 ). — Evidence that 
fholosterol plays an important rAle In intermediary fat metabolism Is pre- 
sented along the following lines, with confirmatory experimental data: 

Cholesterol Is a constant accompaniment of animal fat. When added to the 
food the greater part appears as fatty esters after resorption in the blood. 
The artificial enrichment of the diet in cholesterol results not only in choloster- 
olemia, but in an increase in the lipoid fractions, particularly in phosphatids 
containing fatty acids. 

Distribution of zinc in the horse, G. Bf.rtkanp and U Vt.adesoo ( Compt . 
Rend. Acad. 8ci. [ Paris 1, 171 (1920), No 16, pp 74} -741?) —This contribution 
to the studies of the distribution of zinc In the animal organism consists of 
determinations of zinc in the various organs, muscle tissue, skin, etc., of the 
horse, including determinations on the same material from more than one ani- 
mal In several cases. The zinc was determined by the calcium /locate method 
on the ash from f> gm of the dried material oxidized with concentrated sul- 
phuric and nitric acids. 

The tabulated results show that the organs and tissues of the horse contain 
notable proportions of zinc, from 8 to 30 rug., per 100 gnu of fresh matter and 
12 to 08 nig. per 100 gin, of dry matter. The content of zme was found to vary 
not only from one organ or tissue to another, but quite as much in the same 
organs of different animals. These \ nidations are thought sufficient to explain 
the discordance in results reported on the same classes of organs by Rost and 
Weitzel (E. S. R„ 42, p. 758), Ginya (E. 8. R , 45, p. 04), etc. 

Newer aspects of some nutritional disorders, A. V Hess ( Jour 4 mrr. 
Med. Assoc., 76 (1921), No. 11, pp. 698-100, ftp*. 2) .--In this Harvey Society 
lecture the author discusses deficiency diseases with particular emphasis on 
scurvy and rickets. It is pointed out, however, that “the harmful effects of 
food deficiencies should not be associated in our minds essentially or chiefly 
with specific diseases such as scurvy or rickets, but rather as disorders of nu- 
trition producing slight and manifold disturbances of function.” The chief 
clinical importance of disorders of nutrition is considered to be a tendency to 
bring about an abnormal condition of the tissues, rendering them more sus- 
ceptible to the invasion of bacteria or their products. It Is pointed out in this 
connection that the diseases resulting from prolonged undernutrition in Europe 
during the recent war are difficult of exact interpretation owing to the number 
of food factors involved. 
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The effects of inanition upon the adrenal bodies: Preliminary com* 
munication, S. Vincent and M. $. Hoeucnbekg {Endocrinology , 4 (1920), No . $ f 
pp. 408-410 ),. — In this preliminary communication the authors note that they 
hay© been able to confirm observations of McCarrison (E. S. K., 41, p, 264) that 
inanition in pigeons causes hypertrophy of the adrenals, ancThave also found 
tliis to be true in dogs and in rats. In pigeons the adrenals doubled in weight 
after inanition for 15 days and In dogs after a somewhat longer period. 
In rats the hypertrophy was considerably greater than in pigeons and dogs, 
even during a shorter period. % 

Studies on experimental rickets (Jour. Biol Chem 45 (192t), No. 2 , pp. 
$83-848, pU. 4). — The two papers presented constitute the first of a series of 
studies on experimental rkkets contributed by the departments of chemical 
hygiene and pediatrics at Johns Hopkins University. 

I. The production of rachitis ami similar diseases in the rat hy deficient 
diets , E. V. McCollum, N. Simmomls, H. T. Parsons, P. G. Shipley, and E. A. 
Park (pp. 338-341).' — In this paper the formulas are given of certain faulty 
diets, which when fed to young rats result in the development of pathological 
changes in the osseous system in some cases identical and in others similar 
but not identical with those found in rachitic children. Eleven of these diets 
are described, all of which are deficient in vitamin A or calcium or both. Each 
has been found to produce in young rats disturbances in the growth and forma- 
tion of the skeleton, but when fed supplemented with purified food additions 
to make good the specific deficiencies is capable of inducing approximately 
normal nutrition and skeletal growth. While suggesting that this indicates 
that the cause of rickets nin.v lie in a deficiency or failure in metabolism oij 
vitamin A or calcium in the food, the authors are as yet unwilling to draw 
further conclusions than that the etiological factor is to be found in an im- 
proper dietetic regime. 

II. The effect of cod liver o*l administered to rats trith experimental rickets . 
P. G. Shipley, K. A. Park, K. V McCollum, N. Simmonds, and II. T. Parsons 
(pp. 343-848). — The experiments reported in this paper furnish direct proof 
that cod liver nil causes calcium salts to be deposited in the bones. Fifteen 
young rats were placed <>n two of the experimental diets described in the 
previous paper, one low in vitamin A and the other low in Ca, Na, and 01 ions 
as well as in A. After from 50 to 80 days on these diets and when the animals 
could apparently live hut a few days longer, cod liver oil was added to the 
rations of 7 of the animals in such proportions that in one diet 2 per cent 
replaced 2 per cent of dextrin and in the other 1 per cent replaced 1 per cent 
of maize. The modified diet was fed to 4 animals seie<*ted from the first group 
for 2, 4, 7, and 8 days, respectively, and to 3 from the second group for 3, 5, 
and 7 days, while the original diet was continued for the other animats until 
the end of the cod liver oil treatment, when all were killed and the bones 
examined for gross and microscopic histological changes. 

In all of the control animals not receiving cod liver oil the cartilages and 
metaphyses of the bones were found to he completely freed from lime salt 
deposits, while in all hut one of the animals receiving cod liver oil calcification 
of the matrix of the proliferative zones of cartilages had taken place, 

“The results of this series of preliminary experiments are twofold. They 
afford ocular and conclusive evidence of the specific beneficial effect of cod 
liver oil on rats suffering with experimental rachitis, in that some substance 
or substances in the oil cause calcium to be deposited in the same fhshlon 
In which deposition occurs in spontaneous healing of rachitis in man. More- 
over, they prepare the way for the elaboration of a new test, which it la to 
be hoped may eventually prove even to be roughly Quantitative, for (he deter- 
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ruination of the calcium-depositing potentiality of any substance in terms of 
cod liver oil units. It is especially interesting to note in the present experi- 
ments that calcium was deposited in the cartilages following the Initiation of 
the cod liver oil treatment, In spite of the fact that in some cases the calcium 
intake was far below normal. In view of the fact that in human cases of 
rickets the blood calcium is maintained throughout the disease at approximately 
the normal level it is Interesting to speculate concerning the source from which 
the calcium deposited In the proliferative cartilage is derived.” 

Studios on Bacillus botulinus. — I, Destruction of hotullnus toxin by 
heat, P. F. Oiui (Jour. Med. Research , $2 (1920-21) , No. 2, pp . 127-186, figs. 7). — 
The resistance to heat of the toxins produced by different strains of B. hotuli - 
nun was tested by heating the toxins prepared under standard conditions in 
small test tubes in DeKhotinsky electrically heated and regulated oil baths 
and at regular intervals withdrawing 0.6 cc. portions of the toxin and injecting 
them intraperitonea lly into white mice weighing 20 gm. 

All of the toxins tested were found to he comparatively therrnolabiie. At 
80° C. they were destroyed within from 30 seconds to 5 minutes, at 72° within 
from 2 to 18 minutes, and at 05° within from 10 to 85 minutes. The average 
temperature coelllcient of the destruction of the toxins on increasing the tem- 
perature from 05 to 72* was found to be 5.2, while on increasing the tempera- 
ture from 72 to 80° the average temperature coefficient was 4.2. The toxin pro- 
diuod by the Nevin strain was apparently more resistant to beat than any of the 
other toxins tested. 

Botulism from cheese, M. Nevin (Jour. Infect . Diseases, 28 (1921), No. 3 , 
pp. 226-281) ~ -TWh paper describes the cultural characteristics and toxin form- 
ing powers of the Nevin strain of Bacillus botulinus , originally isolated from 
homemade cottage cheese, which had caused the death of three people in New 
York in 1014. It is pointed out that “ tins appears to be the first time that 
ft botuhnus Juts been isolated from cheese, that a soluble bacterial toxin has 
boon detected in cheese, and that B. botuhnus 1ms been isolated in America,” 

An outbreak of botulism at St. Anthony’s Hospital, Oakland, Calif., in 
October, 1020, J. C. Gkioer (Pub. Health Rpts. [U. JS.], 85 (1920), No. 1,8, 
pp. 2858-2860) . — In this outbreak of botulism, traceable to canned spinach, one 
of the cases obtained late and treated with botulinus serum A and B recovered, 
evidently as the result of serum treatment. 
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Research in animal breeding, I— IV, It. O. Pun nett (Jour. Min . Apr. 
\ London], 28 (1921), Nos. 1, pp. 11-17, pi. 1 , fig. 1; 2, pp. 110-116, pi 1 , figs. 2: 
8, pp. 252-259, pis. 2, figs. 2; 1,, pp. 826-88 1, pi 1. fig . 1). — These articles are non- 
technical presentations of the elements of animal genetics, the illustrative ma- 
terial being taken mainly from the investigations conducted by the author and 
his associates. In the first two articles color and horns in cattle are used as 
simple examples of Mendelism, In the third paper the work on Inheritance of 
weight in poultry (ID. S. R., 32, p. 572) and rabbits (K. S. R., 42, p. 763) is 
cited as illustrating the multiple factor hypothesis, while the fourth paper is 
mainly an account of sex-linked inheritance. 

Leonard Doncaster, 1877—1920, W. Bf ateson] (Proc. Roy. Son. [Lon- 
don], Ser. B, 98 (1921), No. B 61,6, pp. XIA-XLVl, pi I).— This obituary in- 
cludes a brief survey of Doncaster’s contributions to animal genetics and 
cytology. 


67287° — 21 6 
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Kacial Investigations. — IV, The genetic behavior of a secondary sexual 
character, ,T. Schmidt ( Compt . Rend. Lob. Carls berg, 14 {1920), No. 8, pp. 12, 
pis. 5, ftp. i). — The author reports some breeding experiments with an aquarium 
fish, Lebistes retieulatus. A race in which a black spot occurs on the dorsal fin 
in the male was crossed with a second race in which such spots do not appear. 
Females never show the spot. It was found that males without the spot pro- 
duced unspotted offspring exclusively without regard to the race of the mother, 
whereas all the male offspring of spotted males were similarly spotted. The 
author points out that the spotted character is distributed exactly like the Y 
chromosome, and suggests that it is borne on this chromosome. The case np- 
liears to be the first in which heredity factors could be assigned to the Y 
chromosome on the basis of definite experimental work. 

A new type of inheritance, W. E. Castijs (Science, n . ser 58 (1921), No. 
1871, pp. 889-842).-- The author calls attention to the importance of the paper 
by Schmidt noted above and speculates on the evolution of the X and Y 
chromosomes. The type of sex-linked inheritance found in poultry is explained 
on the assumption that tin' oogonium contains X and Y and the spermato- 
gonium 2 Ys. 

Studies on crossing over. — I, The effect of selection on crossover values, 

,T. A. Detlefsen and E. Roberts (Jour. Etrpt. Zool., 82 (1921), No. 2, pp. 888-85 }, 
figs. 2). — In two series of experiments at the Illinois Experiment Station, it was 
found possible to reduce the percentage of crossing over between white eye 
and miniature wing (genes on the sex chromosome) in tiie female Drosophila 
melanogaslcr in one ease to 0 6 and in the other to 5 or 6. The normal value 
is about 33. After a number of generations the stocks continued to maintain 
these lower percentage's without further selection. Attempts to select for 
high crossing over values were not successful, due it is thought to an increased 
number of double crossovers. The authors do not believe that crossover per- 
centages can be used validly as measures of the distance between genes. 

Further studies on the effect of temperature on crossing over, II. IT, 
Plough (Jour. Expt . Zool., 82 (1921), No. 2, pp. 187-202, figs. 8). — In an earlier 
pai>er 4 the author showed that exposure of female Drosophila mclmogastet ' in 
the late larval stage to high or low temperatures induces a high proportion of 
crossing o\er between the genes associated with the second chromosome. The 
results reported In the present paper show that high temperatures are without 
effect upon the genes of the first (sex) chromosome, hut produce a marked in- 
crease in crossing over in the middle region of the third chromosome. The 
effects of temperature are thought to be similar to the known effects of age on 
crossing over. Since the chromosomal regions which are 44 sensitive ” to environ- 
mental changes also show a high ratio of double to single crossing over, it Is sug- 
gested that the effects of the environment are most noticeable where crossing 
over is least free. 

fieneticul investigations in the crossing of guinea pigs, I, A. Pictet and 
Feurkko (Soc. Rhys, et Hist. Nat. Gcndvc, Compt. Rend., 88 (1921), No. 1, pp. 
82-87). — In experimental crosses between ordinary short-haired colored guinea 
pigs and white angora guinea pigs, the authors found that the F* were short 
haired and pigmented, hut the hair formed two whorls or rosettes Insipid of 
being smooth^ distributed oAer the body. There were 18 types recognized in 
the 124 F* individuals, the large number of types being due to varying ex- 
pression of the rosette character. The ratios are close to expectation on the 
assumption of three dominant factors, color, rosette, and short hair. No white 
angoras appeared In the F,, hut this type was abundant in back crosses. 


Jour. Expt Zool., 24 (1017), No. 2, pp. 147-200. 
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Dlctyokinesis In germ cells, or the distribution of the Golgi apparatus 
during cell division, R. J. Ludfobd and J. B. Gatenby ( Proc . Roy. 800 . 
I London], 8er. B, 92 (1921), No. B 646 , pp. 285-241 pis. 2 ).— Using the silver 
nitrate and osmic acid techniques, the author has studied the behavior of the 
Golgi apparatus during cell division in the testes of rats, guinea pigs, an insect, 
and several mollusks. Although the Golgi apparatus is an integral part of the 
cell, it was found that its distribution between daughter cells takes place by 
a haphazard process of sorting out individual pieces formed by the disintegra- 
tion of the apparatus during the prophase of mitosis. There was no division 
of the Individual elements, and it is concluded that the Golgi apparatus can 
have no important part in the hereditary processes. 

The lieteroohromosome problem in vertebrates. — T, Investigation of the 
early oogenesis of the domestic cat, S. Girnimz (Arch. Afthro*. Aunt.. i>4 
(1920) pp. 388-30$, pis. 2). — The heierocliromosome-like structure observed in 
oocytes of the cat by Winiwarter and Sainmont was found not to be a chromo- 
some, but a nucleolus. Its peculiar size and appearance is due to methods of 
fixation. 

Mitoses in the seminal epithelium of the cat. If mo Wintvv aritb (Arch. 
Biol. . 30 (1919), No. 1 , pp. 1-37, pis 2) -Tn the testes of the cat the author 
(bids 34 autovsornes and one heterochromosome during the last spermntogouful 
division. The heterochrmnosome, which is elongated and often cuivod, does 
not divide In the llrst spermatocyte (reduction) division. It. is not visible in 
resting s}>ermatogonia and Is easily distinguishable from the nucleolus, wldeh 
Is spherical and visible in the spermatogonia. The “ monosonie ” described by 
various authors in the germ cells of the female is thought to consist of the two 
liclerochromosomes In close proximity. 

Observations on the interstitial cells are included. 

A study of testis and ovary grafts on the hen’s egg and their effects on 
the embryo, T. Minoura (Jour. Expt. Zoo}., 33 (1921), \o. /. pp 7--//L pis. 10 , 
tip. J),— In the author’s experiments, pieces of testis or ovary from chickens of 
various ages were grafted on the chorio-ullantoic membrane of developing chick 
embryos. In a number of cases the implant grew and established vascular 
connections with the allantoic blood vessels. The following intersexual char- 
acters were exhibited in varying degrees by these embryos: (1) The simul- 
taneous existence of gonads of the male type and differentiated Milllerian duets 
of the female type; (2) gonads of the male type with the one on the left side 
enlarged as In a normal female; and (3) persistence of the right gonad in 
female-typo embryos. Grafts of other organs (liver, spleen, thyroid, and 
thymus) did not produce such conditions. 

“Consideration of the experimental data leads us to the following con- 
clusion : The testis and ovary of the chick secrete certain physiological sub- 
stances, which we may designate sex hormones. When these secretions are 
introduced Into the body of an embryo they exercise a specific effect upon its 
reproductive system. The development and differentiation of one sex is stimu- 
lated by the secretion of the gonad of the same sex and inhibited by the secre- 
tion of the gonad of the opposite sex. By means of these secretions the differ- 
entiation of sex in the chick can be controlled to some extent It may further- 
more be stated that the two sexes bear a quantitative and not a qualitative rela- 
tion to each other.” 

Structures and homologies of freemartin gonads, B. H. Williee ( Jour . 
fixpt. Z 00 L, 38 (1921), No. 1, pp. 33-127, figs. 18 ). ~ -The author has made an 
anatomical study of the gonads of 7 fetal freemartins studied by Chapin 
(R. S, R., 40, p. 466) and 0 freemartins slaughtered after birth at ages ranging 
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from 5 days to 8 years. Six of the latter were furnished by L. .T. Oole from the 
collections of the Wisconsin Experiment Station, 

The author accepts Lillie's theory that the freemartin is primarily a female 
transformed in a male direction under the influence of hormones from the 
male twin, and recognizes three distinct stages in this transformation. All 
structures and tissues in the gonads were found to be affected. The sex cords 
ixhihit » scries of gradations between medullary cords and seminiferous 
tubules, the latter complete except for the absence of germ cells. The rote 
ovarii is transformed into a rote testis by the development of connections be- 
tween the rete tubules and the seminiferous and opididyrnal tubules. The 
epididymis is absent from gonads exhibiting a low degree of transformation'; 
the head alone is present when there is a moderate degree of transformation, 
while a typical epididymis is present in the highly transformed sex gland. The 
existence of a graded series Is attributed to variability in (1) the time of intro- 
duction of the male hormones, (2) potency of the hormones, and (8) the 
duration of the harmonic action. 

The freermirtin and its reciprocal, 0. O. Hartman (Science, n. scr. y 52 
(1920), No. 1350 , pp 469-471). — The author describes an adult sex-in tergracle 
opossum. The external genitalia wore those of a male, while internally there 
were infantile \aginal canals, uteri, and Fallopian tubes. The gonads were 
situated in the position of the ovaries and consisted of closely packed tubules 
of uniform size without trace of germ cells. 

Nothing is known of the history of this specimen, but it is interpreted as 
a male that, dining the brief gestation period (10 days), developed female 
characters through the fusion of its chorionic blood vessels with those ol a 
female eo twin. The term reciprocal freemartin is proposed for such a sex- 
intergnide, and the explanation adopted is frankly based on Lillie’s hormone 
theory (R S. TL, 40, p 4d(>). Stetnach’s assumption (E. S. ft, 28, p. 178) of 
antagonistic sex tendencies originating from the presence of both male and 
female Interstitial cells In the embryonic gonad is considered superfluous as an 
explanation of the freemartin and the reciprocal freemartin types of psoudo- 
herniiiph rodlttsm. 

Rexless twins. — A common form of hermaphroditism in cattle, 11 1\Jao- 
n ur son ( 4rc/i. Anat. u. Physiol,, Anat. Abt. 19 i 8, No. 1, pp. 29-02, ftps 8 ). — 
The author reports anatomical studies of 0(5 freeinartins, usually 2 to 8 years 
of age, of which 11 are described in detail. The material was secured from 
slaughterhouses at JMalmo, Sweden. 

Externally some of the animals were fairly typical females, but practically 
all showed some male characters in the internal organs, although in only 4 
cases were the gonads In or close to the scrotum. Typical seminiferous 
tubules and interstitial cells occurred in these gonads, but no spermatogenesis. 
In the remaining cases the gonads were in the position of the ovaries and 
seemed to be protest cs. In 87 cases the uterus was well developed and the 
duet us deferentla w T ere rudimentary. 

Four sets of uterine twins were also examined. In two cases the twins were 
both females, and in one of these the chorions were fused. One pair consisted 
of a normal male and a normal female, but the chorions were separate and 
there was no vascular anastomosis. In the remaining case the chorions had 
vascular connections; one twin was a male with w r ell developed sex organs 
and the other a “male" with rudimentary organs. Two corpora lutea were 
found with each pair of uterine twins. The author questions the importance 
of the fused vascular system discovered by Tandler and Keller (E. R. It., 41, 
p. 672), and is inclined to adopt the “ Mendelian ” explanation of freemartins 
proposed by Hart (E. S. U., 25, p. 474; 38, p. COS). 
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The Internal secretions in growth and development of amphibians, E. 

UhusnHDth (Amer. Nat., 55 {1921), No. 6 '88, pp. 198-221) — The author reviews 
the great advances in the knowledge of the functions of the thyroid ghmd and 
the hypophysis (pituitary) which have been made in recent years as the 
result of experiments with amphibians. For such studies amphibians possess 
manifold advantages over the higher vertebrates, since the early stages are 
under the control of the investigator. There is a bibliography of about 60 
titles. 

The hearing of recent research on problems of nutrition, D. G. O'Brien 
{Boot. Jour. Apr., If {1921), No. 2, pp. 140-148), — The author discusses the im- 
portance of vitamins in animal feeding, and reports briefly a feeding expert 
men! ut the West of Scotland Agricultural College in which 48 pigs were fed for 
19 weeks on a ration of corn, bran, aud middlings, supplemented by whey. An 
increase in the whey consumption toward the end of the experiment caused an 
improvement in the rate of growth, but no such improvement was made wheu 
the \vlie> was temporarily increased at an early stage, although an increase in 
the amount of grain at this stage increased the growth. Since the pigs had been 
on a milk diet prior to the experiment, it is thought that they had an 
ample reser\e of vitamin A and thus derived no benefit from the added vitamins 
provided by tbe whey. Later, when the reserve was depleted, growth was pro- 
moted by the feeding of more vitamins. 

Fodder values, I, II, D. W. Stettabt (Root. Jour. Apt , 4 {1921), No. 2 , pp. 
155-164).— Continuing the paper noted on p. 879, the author applies the feed 
unit concept to the feeding of pigs and horses, using the tables and discussions 
in Ilansson’s manuals. Some ot the experiments leading to the formulation of 
the tables have been noted (K. S. K., 88, p. 471 , 8*1, p. 468; 85, p, 778; 86, p. 870). 

The dietetic value of cereals and their products. W J Count* vtcii {Jour. 
Dept Apr. Bo Aunt., 24 {1921), No 7, pp. 613-611. 619-628, 625-628). —Tins is 
a discussion of tbe use of oat, barley, wheat, and rye plants m animal feeding, 
and includes proximate analyses of (1) the freshly cut plant including two 
stages of oats and barley, (2) the hay including three stages of wheat, (8) the 
straw including out straw cut at three stages, (4) the chaff, and (5) the whole 
grains and also wheat bran, wheat shorts, brewers' dried grains, and malt 
coombs. It is stated that cereal silage is being used by sheep farmers in Aus- 
tralia during the autumn rains. Wheat of the macaroni type with semisolid 
stems in combination with oats is recommended for this purpose. 

The composition and digestibility of Sudan grass bay, darso, darso 
silage, broom corn seed, and sunflower silage, C. T. Dowell and W. G. 
Fktedemann {Oklahoma Sta. Bui. 132 {1920), pp. 8-8 ). — The authors report 
analyses of feeds aiul digestion trials with sheep Collection periods lasted 5 
days, and usually a wether, a ram, and a ewe were used in each experiment. 
The following table summarizes the results; 


Composition (md digestibility of Oklahoma feeding stuffs. 





Composition. 




Digestibility (sheep) 


Feeds. 

Water 

Pro- 

tein. 

Ether 

ex- 

tract. 

Crude 

fiber. 

N-free 

ex- 

tract. 

Ash 

Dry 

mat- 

ter 

Pro- 
tein . 

Ethel 

ex- 

tract 

Crude 

fiber 

N-free 

ex- 

tract. 


Perct. 

Perci. 

Perct. 

Perct. 

Perct. 

Pet ct 

Perct. 

Pet ct 

Pet ct 

Perct 

Perct. 

Darso 

11. 72 

11.76 

3. 30 

3 82 

67. 17 

1 93 

72.8 

m 5 

I 08 9 

0) 

84.1 

Broom-corn seed 

! 10.06 

13:37 

3.64 

0.04 

60. 62 

4.27 

60.3 

33.9 

| 91,9 

\ <*) 

69.2 

Sudan grass h*v 

7.92 

8.46 

1.20 

32. 45 

43.66 

6.23 

56. 1 

40.9 

| 67.1 

58.8 

I 60.8 

Sunflower silage 

71.06 

2.06 

.81 

8.67 

12.38 

; 3.23 

63.7 

( fl ) 

65.4 

72.6 

73. 1 

Darso silage 

73.11 

1. 91 

.34 

6.46 

16. 65 

1.54 

: 

56.1 

• 10.3 

! 59.8 

1 

< s ) 

! 70.4 

; 


1 Negative. * Wide range, 8 Average of two determinations; third negative. 
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The darso and broom corn were fed in conjunction with Sudan grass hay. 
During the feeding of sunflower silage relatively small amounts Were con- 
sumed, and defecation was irregular. 

The composition and feeding value of silage {Jour. Min Agr . [London], 
27 (1920), No. 8 , pp. 277-281 ) . — Proximate analyses by G. Williams are reported 
of single-crop silages made from clover, corn, grass, and Trifolium, and the 
following types of mixed silage: (1) Grass, tares, and oats; (2) tares and 
oats; (3) tares, wheat, and oats; (4) tares, oats, rye, and marsh grass; (5) 
tares, oats, rye, beans, and wheat; and (6) rye, oats, and tares. 

A cheap and convenient experimental silo, 11. L. Wkstovbe and S. Garvkk 
(Jour. Amor. tfoc. A (iron , 12 (1920), No. 2, pp. 69-72 ). — This contribution from 
the Jiu reau of Plant Industry, U, S. Department of Agriculture, consists of a 
brief review of early studies at the State experiment stations on experimental 
silos, followed by the report of preliminary experiments at the Department 
field station at Kedtield, S. Dak., on the use of motor oil barrels as silage 
containers. 

The materials, consisting of alfalfa, sweet clover, corn, sorghum, Sudan 
grass, Russian thistle, wild sunflowers, soy beans, corn ami alfalfa 1:8, sor- 
ghum and alfalfa 1:1, and corn and alfalfa 1:1, were cut in a hand-feed 
cutter into j-in lengths and packed tightly into the barrels by trampling 
and by heaping so that the cover had to he forced in. To further exclude the 
air the barrel heads were covered will) a thick coat of paint. The contents 
of the barrels weighed from 150 to 200 lbs., depending upon the material and 
the tightness of packing. 

After standing about 3 months the barrels were oiiened and the contents fed 
to cattle unaccustomed to silage. All of the material® were oaten readily with 
the exception of the Russian thistle, which was refused absolutely, and of 
the wild sunflower, which was eaten very sparingly by one cow. It was thought 
that the wild sunflower had not fermented properly, probably owing to the 
presence of resinous substances. The authors conclude that the method may 
be used advantageously in testing the value of different plants for silage. 

The quality of silage produced in barrels, R. Newton (Jour. A mcr. Soc. 
Agron., 18 (1921), No. 1 , pp. l-ll) — A more elaborate study than the one noted 
above of the suitability of barrels as containers for experimental silage is re- 
ported. The silage materials used were Northwestern Dent corn in the early 
rullk stage of maturity, Mammoth Russian sunflowers with seeds just be- 
ginning to develop, corn and sunflowers 1:1, Banner oats iu the dough stage, 
and Sflverhull buckwheat witli well -(level oped seeds. All of these crops were 
frozen September 1, and were cut September 3 and 5. The barrels were filled 
in the field with the materials cut In Hn, lengths and firmly packed, each 
barrel holding about 250 lbs. of the material. The barrels were closed with 
loose-fitting covers and stored In the basement of the experimental barn until 
curly in the following June. When the barrels w ere opened for examination, the 
blackened portion from the top and additional material .showing decay were 
removed and the remainder divided into tw 7 o portions representing second and 
first quality silage Samples of both were analyzed for moisture content, total, 
nonvolatile, and volatile acidity, and total and amino nitrogen. The analyses 
reported as compared with samples taken from an ordinary farm silo and pub- 
lished results of silage analyses Indicated that the barrel silage was normal 
In all important respects 

Palatabillty tests were conducted by feeding to a dairy herd of 10 cows 
from 8 to 10 lbs. each of the experimental silage in addition to the regular 
evening feeding of from 15 to 20 lbs. of pea-and-oat silage. The order of 
Increasing palatability, as judged by these tests, was sunflower which was not 
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entirely eaten, buckwheat which was left to be eaten last, corn and sunflower, 
peas ami oats, and oats alone, the last being eaten with avidity before the 
regular feed. 

Report on commercial feeding stuffs, 1920, E. M. Bailey (Connecticut 
State Sta. Bui , 229 (1921), pp. 293-323). — The proximate composition and retail 
prices are reported of cottonseed meal, cottonseed feed, linseed meal, wheat 
bran, wheat mixed feed, wheat middlings, rye middlings, corn gluten feed, corn 
meal, hominy feed, distillers* dried grains, dried beet pulp, peanut oil meal, 
coconut oil meal, carol) beans (including pods), and various proprietary stock 
feeds, calf meals, and poultry feeds. 

Commercial feeding stuffs, A. McGill (Jour. Assoc. Off. A pi . Chem., 4 
(1921), No. 3, pp. 351-360).- — This article deals with Canadian usage in the 
definition of feeding stuffs, mainly wheat by-products. Little difference has 
been found in tlie composition of materials sold as shorts and as middlings, and 
in many cases because of the low fiber content they conform to the definition of 
feed fiour. It is held that elevator screenings should not be allowed to enter 
commerce without being inspected for poisonous weed seeds. 

Purebred sires lead rapidly to improvement in female stock, D S. Burch 
(Jour. Heredity, 12 (1921), No. 1, pp 45-1+8, figs. 5).— This is a report of the 
progress of tlie '* better sires — better stock ” campaign of the Bureau of Animal 
Industry, U. S. Department of Agriculture (E. S. It., 42, p Hfifl). The article Is 
illustrated with halftones of bas-reliefs of early Egyptian cattle and Assyrian 
horses which indicate that the ancients had live stork that approached modern 
Ideals In conformation. 

Scottish purebred live stock, II1—VII [Scot flour. Apr., 3 (1920), Nos. 2 f 
pp. 165-174, pis. 4; 3, pp. 295-302, pis. 2; 4 , PP- {38 41,3, pis 2; 4 (1921), Nos 1, 
pp. 31-48 , pis {; 2, pp. 148-155, pis. 2).— These five papers continue the two 
previously noted (E. S It., 43, p 171) and deal with the history and character- 
istics of various Scottish breeds The titles of the respective papers and their 
authors are as follows: Galloway Guttle, by F N M Gourlay; Highland Cattle, 
by L Cameron; Ayrshire Cattle, by .1. Howie; The Clydesdale Horse, by A. 
MacNeilage; and Highland Ponies, by It Inglis and J. M. Mackenzie. 

Genetics of Hereford cattle, \V. E Castlk and XV. L Wachteb (Jour. 
Heredity , 12 (1921), No. 1 , pp. 36-39, ftps 2) — The authors review the work of 
Pitt (F S. It, 43, p 375) and criticize some of her conclusions on the grounds 
of undue simplification, particularly in the treatment of muzzle pigmentation 
and body color They lament the fact that the frequencies of the different 
grades of white spotting were not published, and suggest that the factors for 
excess white and for dark ueek may on further analysis prove to be dominant 
arid recessive members, respectively, of the same set of allelomorphs. 

Better cattle in the range country, R. U. Hill (Breeder's Gaz., 79 (1921), 
No. 2, pp. 59, 60, flps. 2). — An account of cooperative demonstration work under- 
taken by the Forest Service of the U. S. Department of Agriculture at the Santa 
Rita Range Reserve for the purpose of developing a type of range cattle suitable 
for Arizona conditions. 

Cattle feeding investigations, W. L. Blizzard (Oklahoma Sta . Bui. 134 
(1920), pp. 3~ 7, ftps. 3). — To compare sunflower silage and darso silage for 
fattening baby beef, 2 lots of seven 425-lb. grade Hereford steers were fed for 
150 days, beginning January lfi, 1920, on a ration of 11 lbs. of corn, 1 07 lbs. of 
cottonseed meal, 13 lbs. of silage and 2 lbs. of alfalfa liay. The lot fed sun- 
flower silage made a daily gain of 2,24 lbs. per head and the lot fed darso silage 
gained 2.29 lbs. Analyses of the two kinds of silage given in Bulletin 132 are 
repeated. 
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Borne studies in cattle feeding, M. M. Dksai (Poona Agr. Col. Mag., 11 
(1919-40), -Vo- 8~8, PP . 77-84).—*. The author describes a certain amount of suc- 
cess in feeding durra straw and dried cotton stalks to cattle in Guzerat during 
a pasture shortage, and reports proximate analyses of these materials and also 
a number of native grasses ( Andropogon annulate. Poly t oca barbata, Bra- 
ffrostis cynosuroidex , Ophiurus verymbosus , and Iseilcma spp.). 

The durra stubble was chaffed and mixed with gul and linseed meal. The 
cotton stalks, which had been heaped in bundles, had the following percentage 
composition: Moisture 2 5, protein 11.75, ether extract 6.55, crude liber 1715, 
nitrogen-free extract 49.7, ami ash 12.35. Owing to the high tannin content 
(9.14 por cent) only limited amounts were fed, but the animals voluntarily 
sought out the bundles In the field. 

Sheep feeding investigations.— Comparative rations for fattening wether 
lambs, W. T. Macke and A. E. Harlow (Oklahoma fita. Bui, 1SS (1920), pp. 4, 
fig. 1 ). — This is a report of a 96-day lamb-feeding trial begun November 20. 
The methods of feeding and the results are summarized in the following table: 

Results of a 96-day lamb feeding trial. 







Consumed por pound of gain. 
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58. 2 j 
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J 

! 

3 00 
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1 ICafu heads fed in limited amounts hu>t is day* 


liOt 2 went off feed after 70 days, but no losses occurred as a result of the 
heavy cottonseed meal ration. Lot 1 fed well to the end Kafir in the head is 
considered too bulky a feed for lambs. Darso silage, being cheap, Increased the 
profits of lots 3 and 4 in comparison with lot 5 

Methods of feeding sheep during periods of temporary shortage of 
grazing, W. ,1. Spafforu and K. A. Bristow (Jour. Dept . Agr Bo. Auxt., 2 If 
(1921), No. 6, pp. 491-498, tf95- 498, figx. 2 ). — The authors report observations 
on methods of hand-feeding sheep with chaff and grain for short periods, and 
conclude that a bag trough is less wasteful than a V-shaped wooden trough. 
The bag trough consists of old superphosphate bags supported on a framework 
of lumber and fencing wire. 

Accounts of a Hampshire Down flock, A. 1). Hall (Jour. Min. Agr . [Lon- 
don], £8 (1921), No. £, pp. 104-109 ). — In this paper tire summarized the cost 
accounts of a purebred Hampshire Down flock for the year ended September 
29, 1920, in continuation of the 1918-19 accounts previously noted (K. S. K., 
43, p.570). 

The figures again Illustrate the unprofitableness of pedigree ram breeding in 
England when home-grown feeds are charged at farm prices. Bart of the 
high cost Is due to the necessity of crowding lambs for the Ahgust shows. 

Weight of fleece as related to length of wool, V. O. McWhorter (Natl. 
Wool Grower, 11 (1921), No. 8, p. 14). —I n this paper and the two whose titles 
follow, the author presents and discusses briefly some data collected in the 
course of the sheep breeding experiments of the U. S. Department of Agricui- 
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ture. The material Is the game as that reported by Marshall (E. S. It., 44, p. 
808) with the addition of the 1020 figures. 

Length of staple as related to fineness of fleece, V. O. McWiiohtek (Natl. 
Wool Grower, 11 ( mi ), No. 4, pp. 15, 16), 

Fleece and body weights as related to face covering, \\ O. McWhobteb 
(Natl. Wool Grower , 11 (mi), No. 5, p. 9), 

Some feeding tests with pigs, A. ,T. Pekkins (Jour. Dept. Apr. So. Anst., 
24 (1921), No. 6, pp. Jftl , ^7>Wf75 ) . — This paper reports a six week experiment 
showing increased gains when barley was supplemented by pig meals made of 
animal waste products pnt on the South Australian market by the Metropolitan 
Abattoirs Board. The results are also cited in favor of the author’s contention 
that barley is best marketed through live stock. 

Some feeding experiments with dried blood, L. F. Newman (Jour. Mtn. 
Apr,. [London], 27 (1920), No. 8, pp 266-271).— Four lots of seven f»5 lb. pigs 
were used in this experiment The lot fed corn meal alone lost 3 lbs. in 11 
weeks, while the lot fed corn meal and dried blood made a total gain of 208 
lbs. The feeding of wheal offals alone and wheat offals plus dried blood re- 
sulted in total gains per lot of 218 and 284 lbs., respectively. The dried blood 
consumed averaged about 4 oz. per head per day. At the close of the experi- 
ment some of the pigs in each lot were continued for four \v<*okH on the experi- 
mental ration, half of the pigs receiving a kohl rabi plant per day in addition. 
The green feed Increased the gains except in the case of the wheat-blood ration. 

An experiment with fattening pigs to compare cooked potatoes with raw 
potatoes (Ireland Dept. Apr. and Tech. Instt Join., 20 {1920), No. 2, pp. 190 - 
198).- -In live exjierJinenfs in different, parts of Ireland »n which pigs were fed 
potatoes and various grain mixtures, it was found that the fattening period 
was curtailed when the potatoes were cooked. 

Pig feeding and the cost of pork production , A G. Boston (Jour. Min. 
Apr. [London], 27 (1920), No 4, pp 840-81,9, ftp l ) -The author deplores the 
decline in pig wiising in England and the resulting increase 111 the import of 
pork products, and summarizes the accounts of a Yorkshire farm to show 
that pork production was profitable even in 1918- It), when foods were abnor- 
mally expensive. 

Genetics in the crossing of poultry, II. On on at (Noe Phys. rt IHst. Nat. 
Centre, Compi Rend., 88 (1921), No 1, pp. 17-21).- — -The F, of the cross Black 
Minorca S X While Orpington 9 resembled the Orpington in body form. The 
plumage was much like that of the wild jungle fowl, but with an excess of 
black. Of the F* cocks one was pure white, two allowed the cuckoo pattern, 
and four wore colored more or less like the Fi cocks Of the F* pullets one 
was black and four were white. One white pullet laid white eggs Like the 
Minorca ; the other pullets, including the black, laid brown eggs. The author 
appears to have had no difficulty in classifying the F s individuals into 
Minorca and Orpington tyjjes. There was also clear segregation in the color 
of the tarsus. 

Lam on a a new breed of poultry, II. M. Lamon (Jour. Heredity, 12 (1921), 
No. 1 , pp. 2-29, figs. 27). — This is a report of the successful issue of an attempt, 
begun in 1912 by the Bureau of Animal Industry, U. S. Department of Agri- 
culture, to develop a general purpose breed laying white-shelled eggs, by 
crossing established breeds possessing characters it was desired to combine. 

In the first season a White Plymouth Rock cockerel was mated to a Stiver 
Gray Dorking hen, and in the second season Single Comb White Leghorn cock- 
erels were mated to the crossbred pullets and also to Silver Gray Dorkings. 
Selected offspring of these matings were used for subsequent breeding without 
further crosses with standard-bred fowls. The breed as finally formed is 
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characterized by long deep bodies, white-shelled eggs, white feathers, yellow 
legs, four toes, medium-sized combs and wattles, and red ear lobes. The last- 
named character was secured with considerable difficulty, but was desired as 
a distinguishing mark to differentiate the breed from the larger type of 
Leghorn. Various color markings appeared in the course of the experiment, 
particularly different types of barring, and a pen showing the pyle pattern is 
being bred. 

A footnote by 0. M. Rommel states that the Secretary of Agriculture has 
^reeled that the breed be named after its originator. 

Culling, a practical plan to eliminate the noiiproducing hen, W. II. Allen 
(New Jersey Mas., Hints to Poultrymc?i , 9 (1921), No. 9 , pp. 4, fly. 1). — This is 
tin outline of the physical characteristics which are supposed to indicate whether 
a hen is laying or not in the summer. 

Milk a panacea for poultry ills, 13. 11. Lewis (New Jersey Stas., Hints to 
Poultrymcn , 9 (1921), No. 8 , pp. 4, fw- /). — A general statement of the desira- 
bility of including milk products in the rations for growing chicks. 

Poultry keeping in fruit plantations, G. H. Gaukad (Jour. Min. Ayr. [Jam- 
don\, 21 (1920), No 4 , pp. 800-359).— The accounts of a 20-ucre combined apple, 
plum, and poultry farm in Kent for live years are presented to show that 
poultry raising is a profitable adjunct to fruit growing for the small holder. 

The importance of the poultry industry to Ireland, L. Murcuv (Ireland 
Dept . Ayr. and Tech. Instr. Jour., 20 (1920), No. 2 , pp. 208-216, pis 2). — Data 
are presented showing the exports of poultry, eggs, and feathers from Ireland 
in IPOS, 1900, 1018, and 1010, with particular reference to the export ot eggs 
to Great Britain. Comparable data for other countries and other Irish agri- 
cultural products are also included Increase In winter egg production by 
improved breeding and feeding methods is considered essential if the export 
trade in eggs is to be maintained under post-war competition. 

A treatise on silver fox farming, K F. Tuplin (Alpine, Mich.: Author , 
1921 , pp. 1*021, fujs. 10) - -This pamphlet on the feeding and management of 
silver foxes in captivity is based upon extensive ex per .once of the author 
in Prince Edward Island and in Michigan. 

Aids to successful oyster culture.- I, Procuring the seed, T. O. Nelson 
(New Jersey Stas. Huh 851 (192/), pp 59, Jiys 26) — This is the first bulletin 
of u series presenting in condensed form the results of the oyster culture 
investigations begun in 1SS8 by the late Julius Nelson and continued since 
1010 by the author. A sketch is given of the reproduction of the oyster and 
the development of the larva, and there Is u detailed account of the in- 
fluence of tides, currents, wind, wave action, salinity, and oilier factors on the 
abundance and distribution of the larvae, with notes on the destructive agencies 
and the depletion of the natural beds. The microscopic examination of the 
water to determine the distribution of the larvae is considered of prime impor- 
tance in seed production, so that the cultch can be put down only at spawning 
places and not scattered broadcast over the bottom. As an aid in this process, 
directions are given for the collection and examination of water samples. 

DAIRY FARMING— DAIRYING. 

The rate of growth of the dairy cow* — Extrautcrine growth in weight, 
8. Beody and A. 0. Rausdale (Jour. Gen. Physiol, 8 (1921), No. 5 , pp. 623-633, 
flys- 3). —By plotting the monthly average gains against age, the authors found 
evidence of two postnatal cycles in the growth of Holstein and Jersey heifers 
at the Missouri Experiment Station. Inspection of the graphs showed that the 
maximum growth velocity in the first cycle occurred at about the age of 4.5 
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months in the Holwteins and at about 5 months in the Jerseys. The second 
cycle in both cases had a rather ill-defined maximum at 20 months. 

According to T. 15. Robertson the rate of gain in each ojcle should follow 
the equation of an autocatalytic reaction. By means of simple graphical 
methods and Robertson’s tables 6 the authors have fitted such equations to tlieir 
data. For the first Holstein cycle (9 months) they derived the formula 

ll « 55(^=0.158 (i-4.5) 

where t is the age in months and x is the weight in pounds at age t. The 
equation for the first Jersey cycle (10 months) is 

-0.KKI «- 5). 

In these equations the slight gain during the uterine growth cycle is ignored. 

A similar equation was fitted to the data on the second Jersey cycle, hut 
owing to the disturbing influent e of pregnancy and lactation on growth, the 
authors do not attach much significance to the results. 

Calf feeding experiment {Ireland Dept. Ayr. and Tech Instr. Jour., 20 
(1920), No. 2, pp. 201-204) — I* 1 view of the success with oats in previous calf 
feeding tests (E. S. R., 41. p 873) more elaborate experiments were con- 
ducted in 21 centers during 1918 and 1919 The 70 calves fed skim milk (with 
a little whole milk and some buttermilk) and whole oats made a daily gain 
of 1.32 lbs. per bead during an a\ernge feeding period of 122 days. The 70 
calves fed similailj, but with the oats crushed, gained 1.34 lbs In one center 
whole oats caused digestive disturbances, and in another there was difficulty 
in getting calves to eat the whole oats 

Fodder values for milk recording societies, and dairy herds, I) W. 
8tkvakt (Scot. Jour. Ayr., 2 (1920), No pp. 1/22-42 S) - -This is an exposition 
of the methods of using the Scandinavian feed units (barley equivalents). 
These are considered better suited to dairy cuttle than Kellner’s starch values, 
since the latter were based upon fattening experiments. The data are taken 
from the manuals of Hansson, whose paper on the extension of the feed unit 
system t > dairy cuttle has been noted (E. 8. It., 81, p. 371). 

Milk recording in Scotland, W. Stkvknson (Scot. Jour. Ayr , S (1920), 
No. 4 » PP * 219-291 ). — This is an account of the development of official milk tests 
in Scotland since 1903, with a description of the procedure now list'd by tiie 
Scottish Milk Records Association which was formally organized in February, 
1914. Each local society has its res idem recordei, approved by the association, 
who makes one-day visits in rotation 1<> each farm in his circuit. There are 
provisions for unannounced inspections ami “surprise check tests.” 

** Experience has confirmed the view that a very useful comparison is 
obtained by reckoning the fields at their estimated equivalent of milk of 1 per 
cent of milk fat Such a comparison takes into consideration both the quantity 
and the quality of the milk. Cows with a milk record equivalent to not less 
than 2,500 gal. at 1 per cent of fat and heifers with a milk record equivalent 
to not less than 2,000 gal. at 1 per cent of fat are grouped into Class I. Cows 
and heifers with milk records of leas than two-thirds of these amounts, namely, 
1,660 and 1,330 gal., respectively, are grouped into Class ITT. All cow r s and 
heifers with milk yields between these limits fall into Class II.” 

Publication of the records of all Class I animals, with full particulars of 
ownership, was started in 1917. In the early days of milk testing owners 
objected to the publication of records, even of their good cows, but now the 
value of these records in increasing the prices of cattle is dearly recognised. 


* Calif. Uuiv. Tuba. Physiol., 4 (1915), No. 21, pp. 211-228 
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New world record fat producer, F. E. Ellis {Hoard's Dairyman, 61 (1921), 
No. 2^, P . 985 fig. 1).— The author reports that the Holstein cow, Bella Pontiac, 
owned in Ontario, gave 27,017 lbs. of milk and 1,258.4 lbs. of fat in a year’s 
Advanced Registry test completed in June, 1921, thus exceeding the record for 
fat production hitherto held by Duchess Skylark Ormsby (E. S. K., 34, p. 472). 

Dairy fanning on arable land ( Liverpool : H . Silcock & Korn, Ltd., pp. 144- 
figs. 5). — This volume consists of five essays written, respectively, by J. 0. 
Brown, J. Skinner, H. G. ltobinson, W. Peire, and C. L. Coxon, offered in com- 
petition for prizes donated by the publishers. The essayists concern themselves 
particularly with suggestions for soiling systems for dairy cows, but many 
other aspects of dairy lurming in Great Britain are considered. 

The milk supply of the city of Edinburgh, A. Cunningham and B. A 
Thobpk (Scot. Jour. Agr 8 (1920), No. pp. 429-188). — The bacterial content 
of 40 samples of market milk collected in Edinburgh in the autumn of 1919 
varied from 20,000 to 29,000,000 per cubic centimeter. About half of the sam- 
ples contained lactose-fermenting organisms in high numbers. A table sum- 
marizes published milk counts in other cities throughout the world. 

Clarification of milk, C. E. Marshall, E. G. Hood, kt al. {Jour. Dairy Sri., 
8 (1920), No. 4 , PP • 245-259, fig. J). — This is mainly a detailed account of the 
observations on the physical, chemical, and biological differences between clari- 
fied and unclarified milk reported in a preliminary paper (E. S. It., 44, p. 179). 
In addition to the points there noted, the authors emphasize the disturbances 
in the associative action of the organisms present that are brought about by 
the selective lemovai of the larger ones. 

The effect of pasteurizing temperatures on the paratyphoid group, E. M. 
Twins {Jour. Infect. Diseases, 26 ( 1920 ), No. 2, pp. 165-170). — In a senes of 
experiments the author found that various strains of Bacillus para typhosus A, 
B. typhosus , B. enteritidis , and B. suipestifer survived in milk pasteurized for 
30 minutes at 00° O. and then cooled, while some strains of B. para typhosus B 
survived similar exposure to (55°. The organisms were seldom recovered from 
plate cultures made immediately after pasteurization, but they were abumhml 
in milk incubated at 37.5° for 24 hours after a period of cooling to simulate 
commercial practice. The negative results from plate cultures are attributed 
to the small size of the samples used. 

It is thought that only certain very resistant organisms survived the high 
temperatures and that the greater number died out as the temperature ap- 
proached 00°. 

Sudden physiological mutations in the lactic acid bacteria through in- 
dividual divergences, C. Goiuni (Conipt. Read. Aead. Sn. [Barts], J 72 (1921), 
No. 22, pp. 18H2-1884). — In pure cultures of Streptococcus tactions and other 
lactic acid bacteria, the author lias found upon several occasions sudden spon- 
taneous changes in the physiological characteristics, particularly in the pro- 
teolytic action in milk cultures. In some cases the cultures returned later to 
their original state. This phenomenon is explained by Kichet’s principle of 
individual divergence, and in the author’s opinion indicates that a large number 
of the named species, subspecies, races, types, and varieties of lactic acid bac- 
teria will have to be discarded. 

Bacteriological investigations of the so-called yoghurt plants and kefir 
grains, J. Boebsma (Mcdcd. Rijksserumimicht., 1 {1918), No. 7-8 pp. 344-878, 
figs. 10), — The author reports that the growths known as yoghurt plants are true 
kefir grains, being formed by Lactobacillus Caucasians B. Yeast, though present, 
did not contribute to the structure, and the occurrence of other organisms is 
accidental. Much published work on the bacterial growths in fermented milks 
is reviewed. 
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On molded butter, F. W. J. Boekhout and J. J. O. de Vries (CentM. Bakt . 
[etfa]* t AM., 52 (1920), No. IS, pp . 39-45, figs. 2), — This is a report of a cul- 
toral and morphological study of a fungus, Hot mod end ron ctodosporioide# 
( Cladosporiuni heritor a m) , found growing in black-green colonies on the surface 
of storage butter in Friesland. 

The mold seldom survived in butter containing more than 2 per cent salt, 
did not grow in the tub or on the paper, and had very little influence on the 
chemical composition of the butler. The temperature required to kill the spores 
in 10 minutes varied in different cultures from 43 to 48.5° O. The low thermal 
death point is thought to indicate that contamination occurred after pas- 
teurisation. 

Commercial buttermilk, A. I). Burke (Milk Dealer , 10 (1921), No. 8 , p. 2 ). — 
In experiments with culture buttermilk at the Oklahoma Experiment Station, 
it was found that wheying off usually occurred unless the acidity developed is 
between O.G and 0.7 per cent. The presence* of gas-producing organisms in the 
starter also caused wheying off, but the viscosity of the culture scorned to he 
relatively unimportant. 

Making American cheese on the farm, C. M. Here ( U . S. Dept. Apr., Parttv- 
ers ’ Bui. 1191 (1921), pp. 19, fins. 14 ). — Detailed directions are given for the 
manufacture of Cheddar cheese on a small scale 

Methods of manufacturing ice cream, O. E. Wilmamh (Creamery and Milk 
Plant Mo., 10 (1921), No. 4, pp. 54, 56, 58, 7 4 )- — An outline of methods for ice 
cream factories making up to 50 gal. per day. 

VETERINARY MEDICINE. 

Chemical pathology, H G. Wells < Philadelphia and London: IP. B. laun- 
ders Co., 1920 , 4. rd., ten., pp. 695).- -In this fourth edition the subject matter 
of tin* preceding edition (E. S. U., 3b, p. 79) has been thoroughly revised, par- 
ticularly Die section on reactions of immunity, the growing bulk of material 
ou which has necessitated a rearrangement of material with a separate chapter 
on anaphylaxis and allergy. There has also been added a chapter on the chem- 
istry of growth and repair, in which is included a brief discussion of vitamins 
and deficiency diseases. 

The presence of microparticles in the blood and other body fluids, S. H. 
Gage and I\ A. Fish (Jour. Amer. Vet. Med. Assoe., 58 (1921), No. 4 . PP- 884- 
402, figs. 11 ). — This is a report presented at the annual meeting of the Ameri- 
can Veterinary Medical Association at Columbus, Ohio, in August, 1920. 

Diseases, ticks, and their eradication, A. Tiieiler ( Union So / tea , Dept. 
Agr. Jour „ 2 (1921), No. 2, pp. 141-159 ).— This is a popular summary of the 
status of knowledge of the subject. 

Report of the New York State Veterinary College at Cornell University 
for the year 1919-20 ( N . Y. State Vet. Col Rpt., 1919-20, pp. 238, pis. 38).— 
The following papers are included In this report: Some Notes Regarding the 
Selection and Shipping of Material for the Laboratory Diagnosis of Anthrax, 
Blackleg, and Septicemia Hemorrhagica, by W. A. Ilagan (pp. 51-94 ) ; Re- 
searches upon the Diseases of Breeding Cattle, by W. L. Williams (pp. 55-06) ; 
Acute Indigestion in Ruminants, by D. H. Udall (pp. 67-7G) ; Infectious Enter- 
itis of Cats, by H J. Milks and S. A. Goldberg (pp. 77-91) ; Coccidiosis in 
Cattle, by W. I). Way and W. A. Hagan (pp. 92-103); Pseudomonas pyo - 
cyaneus as a Factor in Pneumonia of Swine, by R. R. Birch and J. W. Benner 
(pp. 104-118) ; A Fatal Undiagnosed Disease of Cattle in the State of New 
York, by W. A. Hagan (pp. 119-127) ; The Diseases of the Oviduct of the Cow 
and Their Relation to Sterility, by H. L, Gilman (pp. 128-154) ; The Occur- 
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rence of Epithelial Tumors in the Domesticated Animals (pp. 155-169), and 
Epidermoid Carcinoma in Domesticated Animals (pp, 170-180), both by S. A. 
Goldberg ; Studies on the Normal Blood of the Domesticated Animals. — I, Total 
Nonprotein Nitrogen, Urea, Uric Acid, Creatinin, and Sugar per 100 cc. of 
Blood, by C. E. Hayden and M Tubangui (pp. 181-192); The Bacterial Con- 
tent of the Genital Tract of Cattle, and Its Relation to Calf Infection, by C. M. 
Carpenter (pp, 193-202) ; A Study of Oloaeitis in the Domestic Fowl, by S. A. 
Goldberg and J. P. Benson (pp. 203-222); Treatment of Side-Bone (Ossifica- 
tion of the Lateral Cartilages) by Shoeing, by H. Asmus (pp. 223, 224) ; and 
Hog Cholera, by R. R Birch (pp. 225-235). 

Report of t he veterinary service for the year 1918—19, W. Littlkwood 
et al. ( Eoypt Min. A gr., Vet. Berv. Ann. Rpt ., 1918-19, pp. Si).) — The first part 
of this report deals with the occurrence of and work with infectious diseases of 
live stock, the second part with the work of the veterinary pathological labora- 
tory, and the third part with the work of the School of Veterinary Medicine, A 
census report on the domestic animals In Egypt during 1918 as compared with 
1917 is appended, together with returns of animals slaughtered *n abattoirs. 

Annual report of the Bengal Veterinary College and of the Civil Veter- 
inary Department, Bengal, for the year 1919—20, I\ J. Kerb and A. D. 
M\cGkeuou {Bengal Vet . Co l. and Civ. Vet . Dept. Ann. Rpt., 1919-20, pp. 
f r f /I+7-MA r ~HB). — The usual annual report (E. S. R., 42, p. 075). 

Annual administration report of the Bombay Veterinary College and 
Ci\il Veterinary Department in the Bombay Presidency (including Bind), 
M. H. Sower ay, G. Taylor, and E. S. Farbrother {Bombay Yet. Cot. and Civ. 
Vet. Dipt. Ann Admin. Rpt., 1919-20, pp. J t l). — This is the usual annual report 
(E. S. R . 43, p. 272). 

Annual administration report of the Civil Veterinary Department, 
Madras Presidency, for 1919—20, F. Wake and I). A T>. AncmsoN {Median 
Cfr Vet. Dept., Ann . Admin. Rpt., 1919-20, pp. 20). - The usual annual report 
(E. S. 1R 43, p. 180). 

Annual report on the Punjab Veterinary College, Civil Veterinary Pe* 
partnient, Punjab, and the Government Cattle Farm, llissar, for the year 
1 918—19, H T. Pk\bk, J. F\kmek, et al. (Bun jab Vet Col and Civ. Vet. Dept, 
Ann. Rpt., 1918-19, pp 1 11-^2^ 18-^ XV 11 ) • — The usual annual leport (E. S. R., 
40, p. 070). 

The principles of serum and vaccine therapy, S II. Gauuck ( Vet. Rev., S3 
{1921), No. 1098, vp. 65-09). — A general discussion of active and passive im- 
munity and of the use of serum and vaccine alone and combined tor the pro- 
duction of active and passive immunity. 

The transmission of specific immune bodies from the mother to the 
young, K. M. Howell ami II Ely (Jour. In feet. Disease,*, 27 (1920), No. 6. pp. 
550-556) ~ This study includes experiments on the effect a of parturition on 
the antibody content of the serum of Immune rabbits and their offspring, and 
the duration of immune bodies in the serum of the offspring. Six rabbits, be- 
fore pregnancy, were immunized, one each against human blood corpuscles, 
sheep corpuscles, Btreptoeoeeus vivid a ns, typo 2 pneumococcus, meningococcus, 
and Bacillus typhosus. A high degree of immunity was maintained by weekly 
injections of the immunizing agent during pregnancy, the in lections being dis- 
continued after parturition. The serum from two rabbits and their young was 
examined at weekly intervals for hemolytic amboceptor, serum from four rab- 
bits and their young for bacterial complement fixing bodies, serum from two 
rabbits and their young for bacterial agglutinin, and serum from one rabbit and 
its young for opsonin. 
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Antisheep and antlhuman hemolysin was decreased in Immunized rabbits 
after parturition, complement fixing antibodies almost disappeared in all but one 
of the four rabbits tested, agglutinin decreased in one and remained constant in 
one, and opsonin decreased in the one rabbit tested. The scrum of the young of 
these rabbits showed In the same order a small amount of hemolysin which de- 
creased rapidly, complement fixing bodies in one case only, some agglutinins 
but less than in the mother, and low points of opsonic extinction but a persist- 
ence of opsin in after 5 weeks. The complement fixing antibodies appeared to be 
less stable than the other immune bodies studied and less readily transmitted 
to the young. 

A comparison of antigens for bacterial complement fixation, K. M. 

Howell and R. Andkkson {Jour. Infect. IhavaHCH, 27 {1920), No. 6, pp. 569- 
075 ). — Eight different antigens prepared by various methods were compared 
as to specificity, nnticomplomentary and antigenic properties and antigenic 
range in rabbits immunized against the same bacterial strains that were used 
for the antigens. 

A simple antigen prepared by heating the washed suspension of bacteria in 
normal salt solution was found to be as satisfactory as the more complicated 
antigens. The authors are of the opinion, however, that the diversity in the 
choice of the most satisfactory antigen for different bacteria is such as to make 
it advisable, before starting an extended bacterial complement fixation study, to 
determine the antigen best suited for the bacteria used in the test. 

Foot-and-mouth disease, (i. Motts, su (Hoc. U6d. Ydt., 96 {1920), No. 7-9 , 
pp 198-208 ) .— The* author discusses the epidemic of foot-and-mouth disease in 
Italy and other European countries during 1919 20 and reports (lie results of 
attempts to control and ameliorate the disease by immunization methods Those 
consisted first in hyporinuuunizing, by means of repeated subcutaneous inocula- 
tion of citnited virulent blood, heifers recently cured of the disease, and using 
the serum from these animals both as a curative and preventive agent. In the 
former case subcutaneous or intravenous injections of 50 ec. each of the' serum 
were without effect, the disease in all cases taking its normal course. Subcu- 
taneous injections of the serum into normal animals exposed to the disease 
postponed the appearance of (he disease for about IT days, thus indicating the 
production of a very transient immunity. 

In a series of experiments in which both serum and virulent blood (2 ee.) 
were injected simultaneously, the period of incubation was extended on an 
average to 29 days. In another series in which the virulent blood was injected 
intravenously the day following the subcutaneous injection of the serum, no 
signs of tlie disease apj>eared beyond an intense fever for several days lollowing 
the inoculation. This suggested the use of intravenous injections of virulent 
blood as a substitute for the old method of inomilation by mouth. Experiments 
reported by collaborators of the author indicated that the intravenous injwtion 
of cit rated virulent blood cun be made without danger, and that such injections, 
while apparently having no effect on subjects already showing visible signs of 
the disease, if practiced on apparently well animals produce a benign form of 
the disease. This method of control is considered the most promising in view 
of the experiments reported. 

The adsorption of the virus of foot-and-mouth disease, 11. VauTk and 
H. CAKRf! {Cornet. Itnid. Acad. fife*. [Paris 1, 172 {1921), No. 8. pp. 185-187).— 
The authors report that after shaking a mixture of red blood cells with a sus- 
pension of aplithle ephithelium in physiological salt solution the virus is ad- 
sorbed by the cells, as shown by the ability of the washed cells to produce the 
disease on subcutaneous inoculation in cattle. After keeping such cells for 
48 hours at temperatures of from 0 to 2° C. they are easily phagocytized by the 
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white corpuscles. Although a single inoculation of the adsorbed virus did not 
suffice to immunize experimental animals, the authors are of the opinion that 
this property of adsorption is of considerable significance in suggesting the ex- 
istence of intraglobular virus in infections in the course of which the microscope 
does not reveal the existence of a causative organism, and of making it possible 
to obtain for different diseases caused by filterable viruses phagocytable suspen- 
sions suitable for immunization experiments. 

Foot-and-mouth disease ( Lancet [London], 1921, 1 , No. 5, pp. 281, 282 ). — * 
This is an editorial discussion of the symptoms, cause, and treatment of foot- 
and-mouth disease, with a brief history of its appearance at various times in 
England and of the measures taken there to cheek and exterminate it. 

The treatment of epizootic lymphangitis by heated cultures of cryp- 
tococci, Fokgeot (Bui. Soc. Cent. M6d. V&t., 96 (1920), No. 22-24. pp. 489-406). — 
The author treated epizootic lymphangitis by subcutaneous injections at 8-day 
intervals of an emulsion of eryptococcl heated at 05° C. for 1.5 hours and 
diluted in physiological salt solution to a dose of 5 mg. per cubic centimeter. 
The doses increased by 1 cc. each from 1 to 5 cc., the average duration of treat- 
ment being 57 days. Of the 20 horses thus treated 13 were completely cured, 
while the other 7 showed no benefit The author is of the opinion that the 
proeeduro, while not universally successful, is at present the method of choice. 

Method of preparation and antigenic power of alcoholic extracts of 
tuborclo bacilli, A, Bouquet and E. NfcoRrc ( Cornpt . Rend Soc. Biol. [Pari#], 
83 (1920), No. 21, pp. 922-924 ). — In the method described sterilized, washed, and 
desiccated tubercle bacilli are subjected at room temperature for 24 hours to 
tho action of acetone in the proportion of 0.001 gm. of the desiccated bacilli 
to 1 cc. of acetone. The mixture is then filtered, and the bacilli, after drying 
in the oven, are mixed with an equal volume of 06 per cent alcohol and are 
shaken at intervals for 4.3 hours and filtered. 

The alcoholic extract thus prepared is said to possess a much higher anti- 
genie power than the direct alcoholic extract In aqueous solution, I :10, It re- 
sists heating at 100° for 15 minutes. Aflor evaporating the alcohol there 
remains a light grayish-white deposit insoluble In physiological salt solution 
in which is formed, on shaking, an emulsion of feeble antigenic power. If 
the precipitate is redissolved in alcohol, a liquid is obtained of the same 
activity as the original alcoholic extract 

Computing bovine tuberculosis with vaccination, A. Kami (/Axchr. Tuber- 
kulosc 27 (1917), No, 1-4 , PP 263-3 1G). — This is an ext ensue review and dis- 
cussion of the literature on attempts at immunization of cattle against tuber- 
culosis. The conclusion is drawn that there is at present no method of im- 
munization which confers a sulilciont immunity against natural tuberculous in- 
fection. A list of 295 references to the literature, covering a period through 
1914, is appended. 

A pleomorphic bacillus from pneumonic lungs of calves simulating 
Actinomyces, T. Smith (Jour. Kxpt. Med , 28 (7918). No. 3 , pp. 338-344, pU. 
4). — This is a report of investigations during the winter of 1917 of a disease 
of young cahes. m which a bacillus was found associated in pure culture with 
an extensive lobar broncho pneumonia in calves over four weeks old. This 
bacillus occurred in the exudate as a minute bacillus In small groups. In 
cultures it appeared in three forms, namely, as a bacillus, as a coccus-like 
endospore or arthrosporo, and as a conglomerate Actinoinyces-like flake or 
colony with peripheral clubs. It was not appreciably pathogenic when in- 
jected into certain small laboratory animals. The author suggests the name 
Bacillus actinoides for it, and leaves it to future investigations to determine 
whether or not it is specifically identical with Ligni feres actino-baeUlus. 
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The etiological relation of Bacillus aetinoides to broncho-pneumonia in 
calves* T. Smith (Jour. Bxpt. Med 88 (mi), No. 4 , pp. 441 - 469 , pis . 9, figs. 
7)* — This is a report of investigations in continuation of those above noted* 
conducted during the course of an outbreak of pneumonia among calves belong- 
ing to a dairy herd in which about 100 calves are raised annually. 

u A bronchopneumonia of calves in the early months of life is described and 
Its etiology associated definitely with a minute bacillus, B. aetinoides . B . 
pyogenes , B. boviset)ticus, and, less frequently, staphylococci and streptococci 
may appear later In the affected lungs. Subcutaneous injections of cultures 
of B. aetinoides produce large indurations ending in necrosis. Similarly intra- 
tracheal injections produce circumscribed necroses of lung tissue. The cultiva- 
tion of B. aetinoides and its morphological peculiarities have been sufficiently 
described and Illustrated in an earlier publication to insure success on the part 
of those who attempt to Isolate it.” 

Experiments on the vaccination of sheep, H. A. Gins (Ztschr. Hyg. u. 
lnfektionskrank ., 90 (1920), No. 2 , pp. 322-SS6 ). — The author reviews briefly 
the literature on the vaccination of sheep against sheep pox, and reports results 
from his own experience indicating that vaccination with sheep-pox virus Is 
entirely feasible, leads to no generalization of the virus but only local manifesta- 
tion, and results in a protection against fatal doses of the sheep-pox virus. 

Two methods of vaccination are recommended, subcutaneous injection and 
inhalation of fresh virus. The latter method is thought to offer considerable 
promise as a rapid means of vaccinating a large number of sheep. The pos- 
sibility is suggested of accomplishing this by placing a number of sheep in a 
small chamber and saturating the air with the virus by the use of an automatic 
spraying device operated from without 

Protozoan forms and their relation to diarrhea and colitis in shotes* 
W. W. Dimock (Jour. Amor. Vet. Med , /l.v.voc., 56 (1921), No. 4 , pp. 413-426, 
figs. 2). — In studies made by the Kentucky Experiment Station of a disease of 
shotes, which is apparently the same as the condition commonly classified as 
intestinal necrobacillosis, infectious necrotic enteritis, Infectious colitis, in- 
fectious diarrhea, etc., careful examination of the bowel content indicate that 
certain protozan forms may be important, factors m initiating the disease. Micro- 
scopic examinations of the intestinal contents have been made of 75 pigs, and 
the organisms encountered have been identified as Balantidium coli suis and 
Trichomonas suis. In considering the evidence, it is concluded that there is 
quite as much to show that T. suis is the primary cause of the disease 
(infectious colitis) as there is for any of the different bacteria that have been 
studied. 

Investigations of the occurrence of the sliote typhoid bacillus in healthy 
swine and in swine affected with hog cholera, E. Tormann (Centbl. Bakt . 
[etc.], 1. Abt., Or?/;., 82 (1919), No. 7, pp. 532-559) —This is a contribution on 
the question of the primary pathogenicity of this microorganism and on the 
occurance of bacteria of the colon typhoid group in swine. 

Determination of the total volume of erythrocytes and leucocytes in the 
blood of the horse by means of the hematocrit, L. Montandon (Recherches 
sur le Volume Total des Erythrocytes et Leucocytes dans le Sang du Cheval & 
VAide de VH&matocrite. Inaug. Thesis , XJniv. Bern , 1919, pp. 25). — An inaugural 
thesis in which the variation in percentage of the blood corpuscles found in 
horses of different ages and sexes is reported upon. 

Equine vaccine and serum therapy, H. T. Hughes (Vet. Rec ., S3 (1921), 
No. 1704, pp. 193-198) This is a general discussion of vaccine and serum 
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therapy with special reference to equine diseases. The article doses with n 
brief survey of work done along these lines in the British Expeditionary Forces 
In France. 

Blood findings In pulmonary emphysema of horses, E, AwaimiMWa 
(Blntbefunde beim lAtngendampf des Pferdes. Inattg . Diss., Univ. Bern, 1919, 
pp. $2 ).- —This inaugural dissertation reports studies of the blood made in 
emphysema of the lungs of horses, and includes a list of 25 references to the 
literature. 

A new strain of transmissible leukemia in fowls (strain H), V, El» 
mann (Jour. Erpt. Med., 88 (1921), No. 4, pp. 589-552, figs. S ). — “A new strain 
of fowl leucosis has been transmitted through 12 generations of fowls. An 
Increase in virulence was observed during its passage. This was shown in a 
shortening of the interval between innoculation and death. The increase in 
virulence does not affect the number of successful inoculations, which remains 
approximately constant in from 20 to 40 per cent of the birds employed, 

“As with former strains, the disease manifests itself in various forms; j. e., 
myeloid and intravascular lymphoid types. A single lymphatic case was ob- 
served. In several intravascular cases a diminution in the hemolytic power of 
the serum was established. This phenomenon was absent in a number of 
myeloid ea>es. 

“Active immunization can not be produced by means of the subcutaneous 
injection of virulent material. The linding of previous experiments that the 
virus is filterable has been confirmed. The inoculation of human leucemic 
materia] into fowls gave negative results.” 

Tuberculosis of fowls, 15. A. Gallagher (U. 8. Dept. Agr., Farmers' Bui 
1200 (1921), pp. 11, figs. 8 ). — This is a popular summary of information in 
which the nature and importance of this affection in fowls are pointed out. 

Observations on the effect of ipecac in the treatment of infections 
eutero-hepatitis (blackhead) in turkeys, H. M. anil 1\ Wegeitortu (Jour. 
Pharmacol apd Expt. Thcr., 17 (1921), No. 8, pp. 249-259 ). —Investigations by 
the authors at Sun Diego, Oalif., are said to have demonstrated that infectious 
en tern-hepatitis of turkeys can be cured by the administration of suitable doses 
of Ipecac. “It has also been shown that in turkeys experimental iy infected by 
the feeding of viscera taken from a turkey succumbing of the disease can be 
prevented from contracting the disease by either the oral administration of the 
fluid extract of ipecac or by the ingestion of the powdered drug with the 
food. Puither, it can be said thRt the disease failed to make its appearance 
among the turkeys on a ranch which for several years previous had been visited 
by epidemics of the disease in a virulent form, the prevention being attributed 
to the prophylactic administration of ipecac with the food. 

“ A routine was established on the ranch whereby any bird showing symp- 
toms of blackhead was immediately separated from the rest of the flock and 
given by mouth ten drops of the fluid extract of ipecac three times a day. 
This dosage was continued for three days, after which it was decreased to 10 
drops twice a day for three days and later once a day for the same period. 
After treating 6 or 8 turkeys with ipecac, we found that instead of needing 
autopsies the birds were recovering and could later be turned back with the 
flock. Of the 52 young birds forming our supply of clinical material, 82 were 
attacked by the disease. Under the ipecac treatment, 29 of these recovered 
completely, making a mortality of less than 9 per cent. Of 5 of the old birds 
contracting the disease during the same period 8 were cured while 2 were lost; 
those lost were very severe cases, almost fulminating in character, and suc- 
cumbed In less than two days. Twenty of the young birds never contracted the 
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A remedy for mange in white rats, 0. Kennedy (& Hmce, n. ser,, 5$ (1981), 
No. 1$72, p, #6'^ ) .-—Experiments at the Minnesota Experiment Station have 
tshown that pine oil applied with a soft brush will cause the parts affected with 
Notoedres al&nls to heal very quickly. 

Some observations and experiments on insect flagellates, with special 
reference to artificial infection of vertebrates, C. A. Hoake ( Parasitology , 
IS (1981), No. h pp . 67-85).— In experiments on artificial infection of mice 
with Crithidia melophagia , Tlerpctomonas jaculum , and H. culliphotac , the 
author was unable to confirm the results obtained by A. Laveran and his 
collaborators, finding no traces of infection or of the presence of any forms of 
flagellates in the animals experimented upon. 

RURAL ENGINEERING, 

The development of institutions under irrigation, G. Thomas (New York; 
Macmillan Co 1920, pp. X+298, pi W. 2). — The purpose of this book is to relate 
the story of the development of irrigation institutions, particularly iu the State 
of TTtah. Special attention is drawn to the early history of such development. 
Chapters are included on individual, partnership, and community canals in 
early days; the land system; water legislation, 1849-1880; county courts and 
the control of irrigation water; city control of water; irrigation districts; 
county water commissioners; district or trial courts and irrigation; supreme 
court decisions and irrigation; thirty-eight years of irrigation legislation; the 
Bear River Canal ; State irrigation projects and State assistance of private 
projects; the Carey Act; the Reclamation Service; drainage; and the legisla- 
tion of 3919. 

Report of the Water Conservation and Irrigation Corn mission for the 
year ended June 30, 1020 (A 7 . S. Wales 1) uicr Conserv . and Irrig. Comm . 
Rpt., 1920, pp. M ). — This report coma ins data on irrigation areas established 
and controlled by the State, irrigation schemes under consideration, water con- 
servation works constructed by the State, national works maintained by the 
commission, artesian and shallow well boring, and licensed works for stock 
and domestic water supply, irrigation, and other purposes. 

The application of water in irrigation, A. C. Jennings (Rhodesia Agr. 
Jour., 18 (1921), No. 1 , pp. 56-64, figs. 7). — Practical information on the laying 
out and preparation of land in a suitable manner for irrigation and on the 
application of irrigation water with reference to conditions in Rhodesia is 
given. 

Quality of Irrigation water in relation to land reclamation, C. S. Scofield 
and F. B. Headley (Jour. Agr. Rcscurch [C. N.] t 21 (1921), No. pp. 265-278). — 
Studies conducted by the Bureau of Plant Industry of the U. S. Department of 
Agriculture on the action of irrigation waters, containing excessive quantities 
of salts, on soils are reported and discussed. 

Attention is drawn to certain irrigated soils which are impervious to water 
and become hard and difficult to work when dry. As a result of the present 
investigation the conclusion is reached that the trouble with these soils Is 
not due to sodium carbonate exclusively, but that it may be induced by the so- 
called neutral salts of sodium as well. When soils containing excessive quan- 
tities of sodium chlorid or sodium sulphate were leached with pure water, 
similar results were produced as when such soils were irrigated with water 
containing sodium carbonate. 

It was also found that this injurious effect of sodium salts is much reduced 
if the salty soil is first leached with a solution of some salt of calcium or 
aluminum. A soil so treated may be subsequently leached with pure water 
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without developing the symptoms of a reduced permeability and an alkaline 
percolate. If the irrigation water contained calcium salts equal to or in excess 
of the sodium salts, the soil rendered salty by such water was less likely to 
become impermeable when subsequently leached with pure water or with 
water containing these salts in the same proportion but In lower concen- 
trations. 

Tin 1 further conclusion is drawn that the quality of irrigation waters should 
he judged not only by considering the total quantity of the salts in solution or 
the proportions of the acid radicles, but also the proportion of the sodium to 
the calcium and magnesium It is suggested that water, to be safe for long- 
continued irrigation, should be relatively rich m calcium and magnesium. 

Water power in the Union of South Africa, I-III, F. E. Kanthack (So. 
African Jour . Indus., 8 (1920), Nos . 8, pp. 717-788; 9 , pp. 794-802; 10 , pp 927- 
982, Pus. #).-• -A general review is given of the available water power resources 
of the Union of South Africa. 

Part 1 deals with the topography of South Africa and the hydrographic 
conditions of the Union, and estimates the volume of water which can be used 
for future extons mis of irrigation. In part 2 data ai*e presented on the area 
of land at present irrigated and the area capable of being irrigated in the 
future. The total area irrigated is about 1,373,518 acres, and the area esti- 
mated to lie potentially irrigable after 1930 is about 1,482,700 acres. Attention 
is drawn to I he premier claim of agriculture for irrigation water, and the 
conflicting claims of lrngaton am! water power, the unsmtnbleness of irriga- 
tion storage works for water-power schemes, and possible sou ices of water 
power are discussed. Tn part 3 the cost of storage and coveyance of waiter 
is discussed in detail. 

Water-power schemes for the Union, F. K. Kanthack ( So. African Jour . 
Indus., S (1920), Nos. 11, pp 19^8-1051; 12, pp. 1181-1141).— In the first part 
of this article the waterpower possibilities of some 50 of the rivers of the 
Union of South Africa are discussed, together with an outline of the water 
hm of the Union relating to power development. Part 2 deals with the 
waterpower possibilities of the Vaal and Orange Rivers. 

Hydraulics of the Miami flood-control project, S. M. Woodward (Miami 
[Ohio] Conscrv. l)ist ., Tech. Rpts pt. 7 (1920), pp. 848 , pi. 1 , figs 125).— This 
report embraces the considerations determining the decision as to the type of 
protection system to be adopted on the Miami flood-control project and the gen- 
eral matters of a liydiaulic nature necessary to be used in the design of 
structures. 

The order of presentation show's (I) the general nature of the problem in 
flu* Miami valley, (2) a general comparison of the various flood protection 
plans considered, (3) a more detailed description of the adopted plan, the 
way it will function in practice, and its effect upon the activities of the valley, 
and (4) a thorough detailed technical discussion of the principles, theories, and 
mol hods of making the voluminous hydraulic calculations required in develop- 
ing the details of the plan. r Phese embrace especially the capacities of retard- 
ing basins, the flow through outlet conduits, the methods of predicting the 
effects of retarding basins upon definite floods, the determination of the size of 
darns, outlets, and spillways, the principles governing the design of channel 
improvements, and the proper coordination of the different retarding basins 
and channel impro\ements. 

Contract forms and specifications, A. E. Morgan et al. ( Miami [Oftio] 
Conserv. IHst Tech. Rpts pt 6 (1918), pp. 192 , pis. 8), —This report brings to- 
gether the legal documents and specifications prepared for letting the contracts 
for construction of the Miami Conservancy District 
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Results of run-off experiments with muck soil ( Engin . and Contract 
55 (1921) y No. 15 y pp. 363-365, figs. 1). — This Is an abstract of a paper pre- 
sented by F. C. Elliott before the Florida Engineering Society, in which experi- 
ments on the determination of run-off from muck soils, such us occur In the 
Florida Everglades, are reported. The principal factors studied were storage 
and evaporation of moisture, the most advantageous water level for growing 
crops, and subsidence of muck soils under drainage and cultivation. The appa- 
ratus used consisted of a water-tight sheet-iron box 2 ft. square and 4 ft. deep, 
filled with a section of muck soil in its natural condition, growing grass. 

It was found that muck soil has a very important storage capacity for 
moisture when the water table is at a favorable level. The records of the soil 
boxes showed in the beginning on virgin muck soil that each 3 in. of soil 
above water leved was capable of storing 1 in. of rain. Later, after the soil 
became more compact by tillage and drainage, the storage tact or was reduced 
3:4, and finally to the ratio of 1 : 5, which hitter has been maintained for the 
past three years. It is concluded (1) that the storage capacity of muck soil 
is a drainage factor of considerable value, varying directly as the depths of soil 
above the water table; (2) that in designing a drainage system for inuck land 
account may be taken of the storage value of the soil, provided ditches of 
relatively deep section are used and at sufhciently close intervals to secure a 
good depth of water table and for restoring and preserving the storage value 
of the soil; (3) that soil storage tends to equalize run-off, and its effect will 
extend to the main canal system as well as to the lateral system; and (4) 
that deep soil above the waiter table is a great protection against flood. 

Leveling data showed that subsidence varying in amount fiom 2 to 3$ ft took 
place during six years on drained land in the upper Everglades Subsidence 
apparently takes place from the surlaee downward and is confined almost 
entirely to the zone above water level I huh cap.mty is reduced by diminished 
depth and slope. The lower the waler table the greater and more rapid was 
the subsidence, and vice veisa. The data indicate that too deep diamnge should 
be guarded against, not only from the standpoint of subsidence but also because 
muck was found to resist the reabsorption of moisture once it becomes too 
dry. The kind and intensity of cultivation also affected the amount and rate 
of subsidence. 

On the basis of these studies a drainage layout is suggested for such soils, in 

12 

which drainage capacities are represented by the equation D--=— ^~-rl6, 

In which D is the discharge in cubic feet per second per square mile and A is 
the area in square miles In this layout the maximum waiter level in ditches 
is to he 1 it. below the ground surface, the depth of lateral ditches not less 
than 5$ ft., and their spacing not over H mile The water level is to be reduced 
before the beginning of the rainy season to not less than 50 in. below the 
surface. The depth of farm ditches is to he not less than 4A ft. and the 
spacing not over 6(50 ft. “ In virgin muck soil 8 ft. or more in depth the ditches 
should be cut 8 ft. deep in order to have as much as 5* it. after three or four 
years of drainage and cultivation. This minimum depth of 5A ft must be 
preserved, and can be through maintenance from time to time. Where partial 
subsidence has already taken place allowance may be made accordingly. 
Ditches wdthin reasonable limits and where practicable should be deep and 
narrow rather than broad and shallow.” 

Fourth report of State highway engineer and State engineer of New 
Mexico, L. A. Gtltjctt ( N . Max. Highway and State Engin. \Bivn.\ Rpt.. } 
(1919-20), pp . 108, pis . 25, fig . /). — Data are reported and discussed on the 
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work and expenditures of the offices of the State highway engineer and State 
engineer of New Mexico for the period from December 1, 1918, to November 30, 
1920. 

Kiglith biennial report of the State highway commissioner for the period 
October 1, 1918, to September 30, 1920, J. Allen (Wash. State Highway 
Commr. Hum. Rpt 8 (1919-20), pp. 16*9, pis. 10). — This report contains data 
on the work and expenditures of the Washington State Highway Commission 
for the biennial period from October I, 1918, to September 80, 1920. 

Subgrade testing apparatus used by Illinois Highway Department, H. F. 
Ct.I'Jmmfr (Good Hoads , n. scr., 21 (1921), No. IS , pp. 181 , 182 , figs. 8 ). — A 
description is given of the apparatus and methods used on the Bates experi- 
mental road in studying subgrade conditions and behavior of the pavement 
These include suhgrado testing cylinders and a device for reading the change 
in position of the bearing plug which follows the downward movement of the 
pavement and the upward movement of the sub grade. 

Investigations on fundamental principles in wood conservation, F. Moll 
(17 nt crunch ung cn tthrr Genet zmasniqkerUn in tier lfolzkonscr vie rung . Jena; 
Gustav Fischer, 1920, pp [3] + 23) — Studies on the action of inorganic com- 
pounds on the fungi which (aiuse decay in wood are reported, the purpose being 
to establish the fundamental principles of such action as related to the treat- 
ment of wood for preservation. 

It was found that the poisonous action of salts against wood-destioying fungi 
is an additive action of the ions The poisonous Ions tested were found to ho 
in the order of their effectiveness, mercury, silver, cadmium, cyunid, copper, 
zinc, iron, cohalt, chromium, and fluorin. Magnesium and nlum num ions, con- 
sidered to he (he most alkaline and acid ions, respectively, were practically in- 
effective. The poisonous action was found to depend on the solubility in water 
of the salt and its ability to disassociate into ions in solution Kaeli ion pos- 
sessed a specific poisonous action us well as ability to entoi Into a specific re 
action The effectiveness of compound hms was found to depend upon the 
individual action of each of their constituents 

Mixing of other salts with active compounds retarded disinfection or has- 
tened it, but did riot influence the final results. The effectiveness of a given 
quantity of a soluble salt or .salt mixture was found to depend solely upon the 
quantity of active constituents In the solution or mixture and on their specific 
effectiveness. 

It is concluded that these experiments place the use of salt mixtures for the 
impregnation of wood as a protection against decay and fire on a now scien- 
tific basis. As long as the mixed salts do not form insoluble precipitates or 
complex compounds, each individual ion is concluded to retain its specific ef- 
fectiveness unchanged, and the effectiveness of the mixture as n whole can he 
considered as the sum total of the effectiveness of the individual ions or mole- 
cules. 

The penetration of creosote in various sizes of sawed lumber and round 
piling, R. H. Uawson (Amor. Wood Preservers’ Assoc. Proc , 16 (1920), pp. 
Vv-'tl, tigs. Jf). — Mathematical and graphic data are presented on the relation 
existing between the shape of a piece of Douglas fir timber and the depth ot 
penetration on treatment with a given amount of creosote oil. The formula for 
the penetration of creosote In various sizes of sawed lumber is derived and 
presented us follows: 




P hd_ 
45.818 


t 


b + d 
2 
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in which b, d, and t represent the width and depth of the lumber and the depth 
of penetration in inches, respectively, and P represents the pounds of creosote 
per cubic foot of wood. A corresponding formula lor round timber is pre- 
sented as follows : 



In which D represents the average of the diameters at top and butt. 

Effect of storage of cement, I). A. Abh am s {Lewis Inst. Struct. Materials 
Research Lab. Bui. 6 {1920), pp. 28, figs. Id).— -Tests on the effect of storage 
for periods up to two years of three different lots of Portland cement in dif- 
ferent kinds of packages and under different conditions on its concrete and 
mortar-making properties are reported. 

The cements were stored (I) in the laboratory, (2) in the basement of the 
building, and (3) in a shed in the yard, usually in lots of from 800 to 1,200 
lbs. in standard cloth sacks. In one group of tests two brands of paper sacks 
were also used, and in another group the cloth sack containers were covered 
with thin layers of either Portland cement or hydrate lime. Tests were made 
at ages of 7 and 28 days, 3 months, and 1 and 2 years on samples taken imme- 
diately upon receipt from the dealer’s warehouses and after storage for 3 and 0 
months and 1 and 2 3 ears. 

The report includes the results of compression tests of about 1,000 — 6 by 12 
in. concrete cylinders, about 1,000—2 by 4 in. cylinders of 1:3 standard sand 
mortar, and about 500 miscellaneous tests. Tests have been under way for 3$ 
years It was louml that there was no essential discrepancy between the 
results of rompiession tests of 1 : 6 concrete in the form of 0 by 12 in. cylinders 
and those of tests on 1 3 standard Ottawa sand mortar in 2 by 4 in. cylinders. 

Compression tests of concrete and mortar showed a deterioration in strength 
with storage of cement for all samples, for all conditions and periods of stor- 
age, and at all test ages. The deterioration w r as greatest for the samples stored 
in the shed m the yard and least for the samples stored in the laboratory. 
The basement storage was nearly as severe as that outdoors The deterioration 
was greater during the first three months than for the later 8 month periods. A 
greater detei loration was found in the tests made at the age of 7 days than at 
28 days and later tost ages After three months’ storage in the shed in the 
>ard, the cement had 80 per cent of its original strength, after six months’ 
storage 71 per cent, after one year’s storage Cl per cent, and after two years’ 
storage 40 per cent. The detei ioration was probably greater in those tests 
than would he found 111 a larger lot of cement stored under similar conditions. 

The 0 fleet of storage of cement on the concrete or mortar strength seemed 
to be largely a question of the age at which concrete or mortar is tested. 
The average concrete strength of cement stored in the shed in the yard when 
tested at 7 days (for all periods oi storage) was 04 per cent of the strength 
when received from the warehouse, at 28 days 71 per cent, at 6 months 78 per 
cent, ut 1 year 82 per cent, and at 2 years 85 per cent. A somewhat similar 
relation was found for other storage conditions It is considered a matter 
of the utmost importance to note that the strength of concrete is not per- 
manently reduced to the low values found in the 7 and 28 day tests. 

For periods up to 14 years there was no marked difference in the quality of 
cement stored in cloth and m paper sacks The two brands of paper sacks 
gave almost identical results. Only a slight advantage was found from the 
protection of cement in doth sacks which were covered by thin layers of 
cement or hydrated lime. 
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The most favorable storage condition (in laboratory) and the least favor- 
able (in basement and shed) gave strengths of the same order of magnitude, 
indicating that the possibilities of improving the storage condition of cement 
in sacks in this climate Is rather limited. Storage of cement prolonged the 
time of initial and final setting, but only slightly affected the normal com 
sistency. The deterioration of cement In storage appears to he clue to absorption 
of atmospheric moisture, causing a partial hydration, which exhibits itself in 
reducing the early strength of the concrete and in prolonging the time of 
setting. 

Only a negligible quantity of lumps were formed up to one -year's storage. 
Tests on concrete using only broken lumps of cement gave considerable strength. 

Brief discussions of storage of cement on the work and a bibliography on 
the effect of storage of cement are given. 

Determination of the mechanical efficiency of Internal-combustion en- 
gines, Y. L. Maleev ( Gas Hngme, 28 (1921), No. 8 , pp. 58-58, figs. 5). — A num- 
ber of studies on methods for determining (lie mechanical efficiency of internal 
combustion engines are described, and related factors, including apparatus, are 
discussed. 

R6sum6 of [U. S. J Bureau of Standards fuel study, H. 0. Dickinson (Jour. 
Soc. Automotive Kngin., 8 (1921), No. 5, pp. 482-486, figs. 6’).- -These studies 
have Included work on fuel characteristics and economy and detonation. 

Studies of characteristics and economy with three different grades of gaso- 
line, including aircraft gasoline, commercial gasoline, and aviation gasoline 
containing about 16 per cent of kerosene showed that under the conditions of 
the test there was no significant difference in the total consumption of the 
three fuels when delivering the same number of horse-power hours under the 
same conditions. 

The studies of detonation led to the conclusion that whatever the nature of 
detonation It is largely dependent upon the timing of the explosion with 
respect to the position of the piston. This means the regulation of the time 
at which the maximum rate of burning takes piace. 

[Official gasoline and kerosene analyses, 19201, It. E. Rose and E. T. 
Oasleii (Fla. Dept. Ayr. Quart. Bui., 81(1921), No. 1, pp. 152-285) .--This section 
of this report contains the results of official analyses of 1,197 samples of gaso- 
line and 414 samples of kerosene collected for inspection in Florida during 
1920, and special analyses of 14 samples of gasoline sent in by firms and indi- 
viduals. 

Implements and machinery, G. »S. Henderson (Apr. Research Just. Pusa, 
Sci. Rpts ., 1919-20 , pp. 18-26).-- The details of accomplishment, fuel consump- 
tion, and working costs, including all expenses except depreciation and interest, 
of a steam plowing tackle and two tractors, covering a period of one year in 
India, ure presented and discussed. 

Tractor aud implement blue book (St. Louis' Midland Pub Co. 1921, pp. 
859, figs. 179).- This is a standard buyers’ guide for farm implements and 
machinery of all kinds. 

Nebraska tractor tests, O. W. S, )ouuen (Jour. Soc . Automotive Fngin., 

8 (1921), No. 5 , pp. 891-895 , figs. tf).— -The important features of the tractor 
tests conducted at the University of Nebraska are reviewed and typical results 
summarized to show the weaknesses exhibited by the tractors tested. 

The difficulties encountered by tractors are classified into five divisions as 
(1) engine troubles, which are dependent upon the design of the engine and the 
correlation of different parts, (2) accessory troubles, which depend upon the 
choice of the proper accessories and tlieir adaptation to the engine. <8) proper 
correlation of the parts and the design of the chassis to fit the engine and permit 
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its most efficient use, {4) testing of finished tractors by others than designing 
engineers to bring out minor difficulties, and (5) rating the tractors to give a 
liberal allowance for overload. 

The Nebraska tractor law and rules for official tractor tests, O. W. 
Sjogken, E. E. Brackett, C. W. Smith, and F. R, Nohavec ( Nebraska tita. Giro. 
18 (1921), pp. 8 , figs. 1).— This is a revision of Circular 10 of the station (E. S. 
R., 42, p. 7$4). 

Comparative experimental studies on hay and silage cutters, M. Conti 
(Rev. Faault. Agron y Vet. Buenos Aires, 3 (1920), Ao. 2, pp. 138-148, figs. 5 ). — 
Studies made in connection with work in progress at the National University 
of Buenos Aires on the development of the most rational type of knife for hay 
and silage cutting are reported. 

Two general typos of cutter are distinguished— (1 ) those with the knife 
mounted on a circular revolving frame at right angles to the axis of rotation 
and (2) those with the knife mounted on a revolving cylinder parallel to the 
axis of rotation. Tests of four cutters, two of each type, are described. The 
two right angle cutters and one of the cylinder cutters wete of the hand- 
operated type, and the fourth cutter was a large engine or motor-operated type. 
One of the right angle cutters had two straight blades and the other had two 
curved blades of so-called logarithmic spiral shape. The hand-operated cylin- 
drical cutter had one helicoidal shaped blade and the motor-operated cutter two 
helieoida! shaped blades. The respective operating speeds were 50 to CO, 50 
to 60, 100, and 600 r. p. m., and the respective maximum diameters of revolu- 
tion were 27, 42, 7.3 and 10 in. The knite lengths of the cylinder cutters were 
U and 10(5 in, respectively. 

The tests were conducted with dry corn. The quantity of cut stalks from the 
first three cutters varied with the speeds from 295 to 550 lbs. per hour. Ten 
stalks were fed at a time to these cutters and 15 stalks to the motor-operated 
cutter. The amount of mechanical energy utilized by each cutter is shown in the 
following table: 


Mechanical energy absorbed by silage cullers. 


Cutter. 

a p ra. 

Lengths 
of cut 

| Energy 
i absorbed 
in 

cutting 

Energy 
absorbed 
at each 
out 

! Energy 
absorbed 
running 
empty. 

Cuts per 
second. 

Cutting 
force at 
knife 
edge. 

No. 1 

■ 

61 

Inches 

I f> 

Foot- 
pounds. 
171 0 

Foot- 
pounds. 
77 3 

Foot- 

pounds 

48.8 

2.2 

Pounds 

44 0 

Do 

1(X) 

1 6 

04 6 

28 4 


3 3 

;j 14 5 

Do 

100 

8 

97 8 

29 6 


3 3 

No. 2 

64 

.8 

123 0 

66 4 

04 9* 

2.2 

29 0 

Do 

100 

.8 

73 0 

22 2 


2.2 

10.6 

No 8 

100 

1 6 

77 0 

45 6 

73 6' 

1 6 

24 0 

Do 

240 

1.6 

01 0 

15 2 


4 0 

8.0 

No. 4 

600 

1 2 

723. 0 

H6 2 

97 5 

20 0 

30.0 










The mechanical energy absorbed by the three hand-operated cutters was in- 
versely proportional to the speed. About twice as much energy was required by 
the hand cylinder cutter per cut as by the two other hand machines when operat- 
ing at the same speed. The spira 1-shaped knife cutter was superior to the 
straight knife cutter. The length of cut apparently did not influence the energy 
requirements. 

The results are taken to indicate the advantage of cutters Nos. 2 and 3, and 
also the necessity of establishing a definite relation between the geometric form 
of the knife, a convenient peripheral speed, and the weight of the frame. 
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Handbook of building construction, G. A. Hool and N. 0, Johnson (New 
York and London: McGraw-Hill Book Vo lne„ 1980, vote. 1 , pp . XLIV+8Q2, 
figs. 101 (I ; 8, pp . [£] +803-1474, figs. 407).— This work in two volumes Is in- 
tended to provide the architect, engineer, and builder with a reference covering 
the design and construction of the principal kinds and types of modern build- 
ings and their mechanical and electrical equipment 

Part 1 deals with design and construction, part 2 with estimating and con- 
tracting, and part 3 with mechanical and electrical equipment. Part 1 contains 
sections on structural theory, designing of structural members and connections, 
structural data, general designing data, construction methods and equipment, 
and building materials. 

Temperature not affected by ventilation, It. L. Patty (Btmne World , 8 
{1921), No. 16, pp. 9, 39) — In a contribution from the South Dakota Experiment 
Station, the author describes a test conducted by the farm building ventilation 
committee of the American Society ol Agricultural Engineers on a hog house 
80 by 28 ft. 

It was found that with over 1,200 cu ft. ot air circulating through the house 
every minute of the night, changing the air completely every 10 minutes, the 
temperature remained practically constant although the outside temperature 
dropped 4 or 5°. There was a difference of from 18 to 25° between the outside 
and inside tempera lures. The house is of the type having low side walls, com- 
paratively low overhead space, and large continuous skylight windows. There 
were 10 small outside doors opening out of the pens and one opening into an 
adjoining building. Eight ol those doors were doubled on the west part. There 
were six fresh-air inlet lines 0 in. in diameter on each side and three pairs of 
15-in. mil -take Hues extending up to three large aerators on top. 

Hygrometer readings showed that there was practically no excess moisture in 
the air. It was also found that the suction effect of the aerators on top was not 
necessary to maintain air circulation, although il had a decided influence. 

EUKAL ECONOMICS AND SOCIOLOGY. 

Rural problems in the United States, J. E. Boyle (Chicago: A . C. MrClurg 
d Co., 1921, pp 142). —In this book, one of the National Social Science Series 
edited by F. L. McVey, the author discusses broadly certain rural institutions, 
the home, the school, the country church, store, hank, and newspaper, and the 
farm bureau In their relationship to present social and economic problems of 
rural communities 

Organization of rural community buildings, IV. 0 Nason ( F <8\ Dept. 
Agr Farmers' Bui. 1192 (1921), pp. r t 2, figs, 10). — This publication is designed 
to give suggestions as to the timnwmg and control of community buildings. 
Articles of incorporation, constitutions, and bj-laws are offered The laws of a 
number of States with regard to such public buildings and directions for the 
organization and erection of these centers are included. 

An American land policy, R. T Ely (In Amcnca and the New Era. New 
York: E B Dutton d Co. f 1920, pp 121-149).- -This paper is found in a sym- 
posium on problems, conditions, and policies of social reconstruction as brought 
about or 11 Hooted by the war, edited by E. M. Friedman. The discussion brings 
out conditions of land ownership, tenancy, and taxation that are said to he 
more favorable in the United States than in other countries, as well as certain 
unfavorable features of tenancy and private land settlement. Widespread 
ownership of land, an established minimum for a farmer’s holding such as will 
enable him to support and educate his family fairly, relatively easy attainment 
of land ownership, a socialized rural and urban population, and a wide distribu- 
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tion of tlie increment of land values are suggested as ideals on which to base 
an American land policy. Definition and classification of the lands of the 
United States are urged, as are also public ownership of natural resources and 
strategic and submargiiml lands, and the establishment of State and Federal 
land commissions to promote and regulate tenancy and wise land settlement 
and to afford better credit facilities. 

The drift toward the city, 15. II. IIibkard (In America and the New Era. 
New York: E. / \ Dutton & Co., 1920, pp. 151-165, fly*. 3 ). — In these pages of 
tlie volume noted above the author discusses changes in the extent of the rural 
population of the Uni teal States on the basis of census data, and points out cer- 
tain geographic sections where marked changes have taken place. Economic 
conditions influencing the migration cityward are discussed, and social and 
educational needs in rural districts are briefly noted. It is concluded, however, 
that it is not y't time to deplore the farm population situation. 

Land settlement, II. A. Smith ( N . E. Wales Statis. Register, 1918-19 . pt . 18, 
pp. 957-997 ) . — This report continues information previously noted (E S. K., Y2>, 
p. 301) relating to alienation and occupation of lands in New South Wales for 
the year ended dune UO, 1010, v\itli summaries and comparisons tor earlier 
years. 

The agriculture of Utah, F. S Harris ( Utah Eta. Cite. 4h {1921), pp S3, 
figs. 19). — Census and other available data are tabulated and illustrated on 
maps of the State to show the crops and li\e stock produced, climate, soils, 
and other agricultural information. 

Has the Belgian Kongo a promising agricultural future? E. Lipiae {Rev, 
(len A (n on., n su , 10 { 1920 > , Nos. I , pp 16-26: 2, pp 88-98; 8, pp. 1 1 / r 182; 
It, pp 171-187 ). — The author answers his question m the attirmalive, pointing 
out three measures which he (hems necessary lor the agricultural development 
of this Belgian colonial possession, namely, the establishment of improved 
means of transportation, encouragement by the administration of colonization 
by Belgian farmers, and the training of agneultural laborers among the natives. 

The question of agricultural labor after the war, (*. Fuolich {Jour. 
Landw., 64 {1016), No. 1-2, pp 9-22) —In this article, written during the war. 
the author holds that wherever possible theie must he an extension of acreage 
of hand cultivated ciops in Germany alter the war, in spite of the fact that 
more intensive labor is required than in the production of grains. Such a 
system of agriculture would require the use of more imported labor, and since 
the neighboring countries formerly contributing to the labor supply would need 
all tlie workers in home fields, (Um limn agri< ulture must look tarther east- 
ward, even to the possible utilization of coolie labor. 

In regard to the question of home colonization, it is said that many phases of 
this means of improving the labor conditions at home an* as .vet undeveloped 
and indefinite It is maintained, however, that one advantage involved is that 
the labor of the youths between 14 and IT years of age may be used at home 
in farm workers' colonies, without detriment to the young people and with 
advantage to the agricultural situation. 

Suggestions for a national marketing program for the country’s agri- 
cultural products, (* Ltvinuston {Eeon. World , n. set , 22 {1921), No. 1, pp. 
5-7; also in Bonier Earmei , 8 {1921), No. 8, pp. 5, 6, fig. The program sug- 
gested here includes II lines of work, us follows: The establishment of 
national standards for farm products, government inspection, complete and 
authentic market reporting, development of foreign markets for surplusses, 
improvement of methods of handling products during marketing, farmers’ 
cooperative marketing, information as to marketing costs, equal protection of 
agriculture and industry by the tariff, development of a financial policy, pro- 
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vision of adequate transportation facilities, and regulation of potential 
monopolies. 

Cooperative advertising, a social service as well as a powerful sales 
force, D. Phancisco (Los Angeles , Calif. Fi'Uit Choicer s' Fxeh. [1919 1, pp 23, 
figs. IS). — Arguments for cooperative advertising as a means of enlarging the 
basic market, lowering the cost of selling, spreading the season, commanding 
competitive markets, and improving the quality of a product are illustrated 
with statistics and graphs relating to the marketing activities of the citrus 
fruit industry through a period of years. 

The development of prices of agricultural machinery and tools since 
the outbreak of the war in relation to the business organization of farms, 
H. SchwankcivE (Mitt. Dent handle. Gesell, S5 (1920), Nos. H7, pp. f, 95-1, 98; 
38, pp. 509-512; 39, pp. 518-521 ; 1,0, pp. 533-537; 1,1, pp. 51,1,-51,9; 1,2, pp. 558- 
562). — Considerable tabulated data with discussion are given here, indicating 
German exports and imports of agricultural machinery of various kinds before 
the war, prices of materials used in their manufacture, increases in price and 
contributing factors, and the effect of recent high prices on the demand. It 
Is stated that the question before the farmer is whether he can afford to pay 
the high prices demanded, or whether he should modify his business to avoid 
purchases at the present time. 

Study is made of wages, agricultural labor cost, horse labor required, prices 
of agricultural machinery and supplies, and prices received for products for 
the period 1910-11)13, comparing three size-groups of farms in this respect. 

It Is pointed out in conclusion that operating costs, taxes and insurance, 
wages, and expenses for machinery and seed supplies have increased at a 
greater rate than property vulues. The cooperative use of machinery is 
suggested as one feasible method of meeting this item of cost of operation. 

Farm records aiul accounts, II, M. Eliot and H. B. Killowhi (Texas 8ia. 
Bui. 261, {1920), pp 1,0, figs 11 ,). — Four parts of this bulletin discuss inventories, 
records of sales and purchases, income tax returns, and records of crops and 
live stock produced and sold as phases of farm accounts, giving sample pages 
to illustrate methods recommended 

Seasonal labor requirements are discussed as a factor in farm business 
planning (pp. 31-38) on the basis of data presented from a slightly different 
point of view In a bulletin previously noted (E. S. It.. 38, p. 89) 

Part 5 offers a few practical rules of farm arithmetic. 

The Market Reporter ( V. S. Dept. Apr, Market Rptr 3 (1921), Nos. 23, 
pp. 353-368 , figs 2; 21,, pp 569-381 figs, 3; 25. pp 885-^00; 20, pp, 1,01-1,16, 
figs. 2).~ These numbers offer the usual abstracts of market information to 
about June 18, 1921. Special articles in No. 23 review the production and 
consumption of wool in 1920 in Western Europe, North America, and the 
Southern Hemisphere with comparisons for prewar years, and report this 
season's acreage of wheat in Italy as approximately the same as the average 
of live prewar years, while imports have returned to prewar levels. 

Charaetei istics of the market for fruits and vegetables In Pittsburgh are 
noted in No. 24 No 25 contains a report on the area of cotton planted in 
Egypt in 1921, notice of the further extension of the Bureau of Markets radio 
market news service, and a summary of emergency tariff rates on leading 
farm products compared with rates of 1913 tariff act. 

Suggestions for a national marketing program by G. Livingston, noted on 
page 395 from another source, are offered in No, 20, together with a summary 
of 1920 apple production, prices, and movement 

Monthly Crop Reporter (V. S. Dept. Agr., Mo Crop Rptr., 7 (1921), No. 6, 
pp. 61-72, figs. 3 ). — The usual monthly estimates of acreage and condition of 
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important crops, summaries, brief articles, and tabulations of data as to 
stocks, farm value, and the prices received are given in this number. 

Figures based on repents received from country banks in answer to a ques- 
tion as to interest rates for short-time loans to farmers are tabulated by 
States and grand divisions as of April, 3912, 1913, 1920, and 1921. They in- 
dicate that the Georgia average rate for 1921, 10.36 per cent, is the highest 
of any State average, and is about 73 per cent higher than the lowest State 
average, 6 per cent, reported from several North Atlantic States. It is shown, 
however, that the present spread in the different sections of the country is not 
quite so wide as formerly. 

Illinois crop report (III Dept . Agr. Circ. 21)2 (1920), pp. 51 ). — Revised sta- 
tistics for 1910, together with statistics of acreage and yields, prices of im- 
portant crops, and wages of farm labor for 1920 as secured cooperatively 
by State and Federal authorities are given here by districts and counties. 
Brief notes on the winter wheat and rye sown m the fall of 1920 are offered, 
and special tables are included which indicate the relative importance of 
Illinois as the third agricultural State of the Union. 

[Agricultural statistics for the Netherlands] (Janrc. Konirtk. Nederland en f 
Rijk Europe, 1915 , pp. 218-828; 1916 , pp, 199-208; 1917 , pp 206-214 ; 1918 , pp. 
202-216; 1919 , pp 206-220 ). — The pages noted of these volumes continue agri- 
cultural statistics previously noted (E. S R, 30, p. 393). 

[Agricultural statistics of Sweden | (Static. Arsbok Sverige , 8 (1921), pp. 
68-91 ). — These pages add statistical summaries and comparisons for later 
years to the senes previously noted (E. S R , 44, p 492). 

[Land tenure and settlement and agricultural and pastoral production 
in Australia], G II. Knthiis (Off. yearbook Aunt., 13 (1901-1919), pp. 261-420 , 
figs. 6). — Those* pages continue information previously noted (E. S. R., 42, 
p. 894). 

Agricultural and pastoral statistics, M. Fraser (New Zeal. Gaz„ Sup., 
1920 , pp. 3309 -331/7 ).- -Tabulated statistical data are published here, showing 
by counties and districts of New Zealand for the season 1919-20 the area sown 
to the principal crops, actual yields, total area in cultivation and m occupation, 
numbers of live stock, numbers of farm employees, and the number and power 
of the various classes of farm machinery on holdings over one acre in extent. 

AGRICULTURAL EDUCATION. 

Semicentennial history of the University of Illinois. — I. The movement 
for industrial education and the establishment of the university, 1840 — 
1870 , B. E. Powell (Vrbana, III: Unir. Ill, 1918, vol. 1 , pp XXII+631, pis. 
20, fig. 1 ). — This volume of the semicentennial history of the University of 
Illinois, with an introduction by E. J. James, deals with the movement for in- 
dustrial education and the establishment of tin* University of Illinois, 1840- 
1870. It includes the Illinois plan for a system of land-grant colleges, its in- 
troduction into Congress and enactment into law, and sketches of the lives of 
the men who led in this movement. An appendix contains documents from 
which much of this material was obtained. 

Wisconsin, J. F. A. Pyre (New York: Oxford TJniv. Press , 1920, pp. [I r /J]-f~ 
419, pis . 1$ fig. 1 ). — This is a history of the University of Wisconsin, including 
an account of the early settlement of the State of Wisconsin. 

Massachusetts independent vocational schools in operation July 1 , 
1920 (Mass. Dept. Ed. Bui., No. 7 (1920), pp. 120 ). — This bulletin is a revision 
of that published in 1914 (E. S. R., 32, p. 288). It comprises a summary of the 
number of schools according to type; laws under which the schools are oper- 
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ated; a descriptive catalogue of all State-aided vocational school#, including, 
among others, 2 day industrial schools for girls, 1 evening industrial school for 
women, 10 day homemaking schools for girls, 29 evening practical art classes for 
women, 6 separate agricultural schools, 15 agricultural departments in high 
schools, and 11 evening or short unit course agricultural departments; courses 
offered ; and conditions of admission. 

Some of the possibilities of the rural school survey, G. W. Stonf; 
Teachers ’ Assoc. Proc., 66 {1919), pp. 201-211). — Information on how district 
surveys were made and used in the schools of Dane County, Wis. 

The organization of agricultural instruction in the Republic of Mexico 
based on the establishment of farm schools, It. Ehcobab {Rev. Apr. \Mex ,], 
5 {1920), No. ?, pp. 5 i 8-5 5 6, fuj. /). — ! This is an outline of a project, together 
with general regulations, for the establishment of farm schools, as approved 
November 11, 1920, by a conned of the chiefs of the General Direction of Agri- 
culture. This is to be in force until December, 1921, when a meeting of dele- 
gate's from the different farm schools that may have been established is to dis- 
cuss necessary modifications 

Horticulture: Report on the State gardening school and horticultural 
schools for 1919 ( [Norway LandbruKs Dept.] Landbmls Dlrckt Her. Tillaep 
(}, 1920 , pp. (1-107, flip ft. 20). — This is a detailed report on the work of the 
gardening and horticultural schools m Norway in 1919 

Symposium of garden supervisors from coast to roust. Baltimore, 
Pittsburgh, Cincinnati, Louisville, St. Louis, Kansas City, Seattle {Nature- 
Study Rev., 17 {1921), \o. 8. pp. 108-120, fl<fs 3 ). — This symposium comprises 
the following articles: Home Gardens of Baltimore, by A Derringer; Garden- 
ing in the City School Curriculum, h> .T. A Dellinger; School Ground Improve- 
ment Resumed >n Cincinnati, by L Lamarre: Extracts from the Supervisor’s 
Report, Louisville. Kj by E Yunkei , Functioning the School Garden with 
the Horne Garden, by H. C. Irish; School Gardening Viewed Vocationally [In 
Kansas City, Mo |, by C. L Quear ; Notes from a Home Garden Supervisor 
[in Seattle), by II. Seaman; and Nature Gardens in New York City, by V. IS. 
Kilpatrick. 

Illinois school garden section (III State Teachers' Assoc., Jour . Proc. 66 
{1919), pp. 170-181). — This is a brief report of the meeting of the school garden 
section of the Illinois State Teachers’ Association on December 90, 1919, in- 
cluding a paper on The Normal Flan, by C. V. Miller, which describes the plan 
of organization and work of the children’s garden club at the Illinois State 
Normal University, Normal, III., organized eight years before, and which had 
enrolled 549 active members who tilled o\or 20 acres of land. 

Children’s gardens in a steel town, L. S. Thomas {Nature-Study Rev., 
17 {1921), No. 8, pp 131-Hl, flips. 8).— The author describes the children’s 
garden work instituted in 1913 by the welfare department of the U. S. Steel 
Corporation in the city of Duquesne, Pa. 

The small agricultural fair, O. E. Henry ( Mass. Dept. Apr. Circ. 17 {1920), 
pp. 2, ?). — This is a discussion of the organization and activities of the agri- 
cultural community fair and its mission in encouraging production, solving 
farm labor and marketing problems, keeping boys and girls on the farm, pro- 
viding entertainment, etc. 

Interesting the farmer in education, J. L. Dunbab (III. State Teachers' 
Assoc., Jour. Proc. 66 {1919), pp. 125-180). — This is a statement of some of 
the practical things undertaken by the schools to-day to arouse the interest 
of the farmer by concrete applications to the various activities of farm life. 
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Natural history studies: An anthology from the author’s own works, 

J. A. Thomson (New York ; Henry Holt d Co ., 1921 , pp. i)W\ { 2M, figs, 30 ), — 
This book consists of selections from tlie author's own work*, arranged by 
seasons. 

Be patriotic, vote for a national tree {Nature-Study Rev., 11 (1921), No. 
3, pp. 123-121, fig , i).— Descriptive notes are given on nature lessons in the 
study of trees in an endeavor to educate the voters in the eighth grade of the 
schools of Washington, D, 0., in the selection of a national tree in a national 
campaign launched by the American Forestry Association. 

Elementary home economics, M. L. Matthews (Boston: Little, Brown 
& Co., 1921, pp. XX +848, figs. 105),— This book, arranged for use in the ele- 
mentary schools, comprises projects in (1) sewing and textiles, involving the 
selection of clothing and garment making, and (2) foods, their selection, prep- 
aration, and preservation, and the planning of meals from the nutritive aspect 
and economic viewpoint. Lessons on the house and its care are correlated with 
the other work whenever possible. Laboratory exercises, home problems, and 
reference questions are included. 

Foods and cookery and the care of the house, M. L. Matthews (Boston: 
Little, Brown d Co., 1921 , pp. XY1+1H9, pi. 1, figs. M).—’ This volume, which is 
intended for classes beginning the study of the subject, deals with foods and 
their selection, food preparation, and meal planning. Preliminary lessons in 
cookery precede the “projects.” making up tlie major part ot the book, which, 
besides the three meals, breakfast, luncheon, and dinner, include food preser- 
vation, Christmas lessons, and supplementary lessons dealing with the care of 
the house and food for the sick. Home problems are included in order that 
the home and school work may be correlated 

Many illustrations and a lull index add to the usefulness of the volume. 

Household mechanics in the Detroit public schools, E. L. Bedell ( Manual 
Training Mag., 22 (1921), No. 10, pp. 316-328).— The author describes the 
one -year course in household mechanics which is replacing the manual training 
course in the eighth grade of the public schools in Detroit The purpose of the 
course is to present a study of the structure and materials of a modern dwelling 
house and to teach the use and maintenance of all household appliances. A 
detailed outline of the course, together with lists of the necessary equipment, 
is given. 
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Michigan College and Station.— The State appropriation for the enduing 
biennium aggregated .$000,000, the largest sum in the history of the institu- 
tion, This amount is equally divided between the two fiscal years, and embraces 
$140,000 for the cooperative agricultural extension work, $400,000 for the con- 
struction and equipment of a home economics building, and $450,000 for a 
library building. 

Several revisions in the curriculum have been adopted, effective with the 
new academic year. These changes afford opportunity for a wider choice 
among courses, particularly by juniors and seniors. In dairying, new courses 
are offered in dairy barn management, market milk production, and dairy 
farm management. Courses are also offered in stock Judging and dairy and 
beef cattle. Other changes involve additional work in farm mechanics and 
farm crops, and a general course in genetics, which is to be fundamental to 
all similar work in other departments. 

The home economies courses have also been reorganized so that students 
may now take general science work with a minimum of home economics sub- 
jects; a technical course for training teachers, dietitians, extension specialists, 
and similar professional workers; or a general home economics course to pre- 
pare for teaching in elementary and secondary schools, social service workers, 
teachers in related fields, and home making. The departments of household 
science and household arts have hecn combined, the entire instruction force 
being designated as professors, associate or assistant professors, or instructors 
In home economics. 

The resignations are noted of Miss Coral It Havens as extension specialist 
in home economics, effective June 20; O W. Wald as extension specialist in 
potatoes and vegetables, effective March 31; and Ezra Levin as research as- 
sociate in soils and muck crops, effective June 30. Dr. O. H. Burgess, professor 
of poultry husbandry and poultry husbandman, has resigned, effective Janu- 
ary 1, 1022, and has been granted leave of absence until that time. 

Frank Davenport has been appointed assistant in bacteriology, beginning 
July 1. 

Washington College and Station. — The first units of the new poultry plant, 
consisting of a colony laying house 24 by 30 ft. and a colony brooder house 12 
by 24 ft, are now under construction. In addition, contracts have been let for 
a 2-stor.v incubator house 38 by 00 ft., a 2-story feed house 80 by 40 ft., a 
breeding and laying house 10 by 190 ft., a brooder bouse 10 by 120 ft, and an 
additional colony brooder house 12 by 24 ft The plant will be constructed in 
units so that it may bo added to as the future may require. It will be used as 
a laboratory for instruction in poultry, both for vocational and college students, 
and for experimental work in breeding and poultry production. 

It is expected that the buildings will be completed at the opening of the 
college year. 
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Funds for the support of agricultural education and research in 
4&iis country continue to be almost wholly of public origin. This is 
not surprising in view of the elaborate system of institutions built 
up by the Federal and State Governments. None the less a consid- 
erable number of individuals have from time to time evidenced their 
interest and belief in these activities by private contributions. 

About ten years ago an attempt was made in these columns 1 to 
assemble data regarding these contributions, and numerous instances 
were mentioned of appreciable and timely assistance which had been 
afforded by private aid. It was brought out, for example, that 
several substantial bequests considerably antedated the passage of 
the original Morrill Act of 1803. The contribution of relatively 
small sums of money by Mr. Orange Judd in Connecticut in J87J 
and Frol Levi Stockbridge in Massachusetts in 1878 was also cited 
as largely instrumental in initiating experimental work in these 
States and thereby paving the way to a comprehensive national 
experiment station system. 

The last decade lias not brought many gifts of outstanding im- 
portance, hut the record is by no means barren. In the field of 
collegiate instruction, perhaps the largest in amount has been a 
$1,000,000 fund received in 1016 by the Delaware College for general 
purposes from a donor whose name has been withheld. This gift 
has enabled the institution to erect several new buildings and increase 
its endowment funds, thereby greatly improving the fatalities for 
agricultural instruction as well as other phases of its work. 

A grant of $250,000 by the General Education Board was made in 
1912 to the George Peabody College for Teachers at Nashville, Tenn., 
to establish the Seaman A. Knapp School of Country Life. This 
gift was contingent on the raising of an equal sum by the institution, 
and led to the development of this school, which now offers courses 
in agriculture, rural education, rural economics, home economics, and 
related sciences and arts, and operates what is known as the Knapp 
Demonstration Farm. 

A notable bequest, estimated at about $4,000,000 in value, was 
announced in 1920 following the death of Mr. Ohio C. Barber. The 


1 E. S. It., 25, p. 401. 
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bulk of his estate was left to five trustees with instructions to found 
the Ohio C. Barber Agricultural and Industrial School on his two- 
thousand acre farm at Barberton, Ohio. The will provided for 
“education along* agricultural and industrial lines and all things 
pertaining thereto, for the benefit of men and women of this and of 
succeeding generations to aid them in becoming industrious and 
useful citizens, and especially looking to the development of proper 
treatment of soil as well as to the development of manufacturing 
industries connected and affiliated therewith.” 

The transfer to the State of Vermont of the agricultural school at 
Lyndon, with land and equipment valued at $150,000, was effected 
by its founder, Mr. Theodore N. Vail, in 1914. In 1017 a farm of 
130 acres at Newington, (onn., on which about $50,000 had been 
expended for improvements, was tendered the Connecticut College 
for school purposes by Mr. Austin (\ Dunham. 

Two gifts to local communities for agricultural work have been 
reported. One of these was an elaborate farmers' club house, dedi - 
cated in 1911 at Seymour, hid., as a memorial to (-apt. Meody W. 
Shields, founder of the town and donor of the funds utilized in erect- 
ing the building. The second was a bequest by Mr. Clinton C. Haynes 
of an estate of $20,000 in the town of Wilmington, Vt., “for the 
benefit of agriculture in said town." The investment of the fund 
was required, the income being annually applied for lectures, experi- 
ments, and other purposes tending to promote the agricultural in- 
terests of the community. 

Private contributions for experimental purposes have not infre- 
quently taken the form of gifts of land. Thus, Purdue University 
has received three, important gifts of this sort. The first of those 
was the so-called Moses Fell Annex, comprising two tracts of 300 
and 120 acres each at Bedford in southern Indiana, and donated 
by Hon. Moses F. Dunn in 1914. One of these tracts contained ex- 
tensive limestone quarries yielding considerable revenue. The chief 
restrictions imposed by the bequest were its utilization primarily for 
experimental and demonstration purposes, and work along these 
lines in horticulture, animal husbandry, and soil and crop improve- 
ment has been in progress for several years. 

The second tract was given the university in 1919 by Mr. William 
F. Pinney and his daughter, Mrs. Myra P. F. Clark, as a means of 
44 permanent service to the agriculture and country life of northern 
Indiana.” T his tract consisted of two parcels, the Pinney-Purdue 
Farm and the Pinney-Purdue Soil Experimental Field, of 400 and 
G7 acres, respectively, and is being used to study various agricultural 
problems of the region. 

The third tract consists of 385 acres of virgin forest land in Ran- 
dolph County, and does not become available until December i, 1921. 
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Tli is property, given by Mrs. Henry Davis and known as die Henry 
Davis Forestry Farm, is required to be maintained as a forest pre- 
serve and refuge for wild life. Commercial at (i mg s are not permit- 
ted, but it is expected to carry on experiments in the acclimatization 
of useful plants. 

In 11)17 the West Virginia Station received a bequest from Mr. 
Lawrence A. Keymann of an estate of over 900 acres of improved 
land, well equipped with buildings and with 125 head of purebred 
Ayrshire cattle, the entire plant being valued at about $120,000. 
The purpose of the gift as stated is to promote, develop, and advance 
the science of agriculture in its most comprehensive scope, and in 
addition to give special attention to the breeding and development of 
Ayrshire cattle. 

In several other States individuals or communities have provided 
land for the experiment station to enable it to carry out local or 
special experiments. For instance, a tract of over thirty acres in 
Hardin County was given the University of Illinois in 1917, this 
making the twenty-sixth tract to be given it for agricultural work. 
In 1919 a tract of five farms in Maine, aggregating over a thousand 
acres, was donated by Mr. J\ W. Sprague of Boston to the Maine 
Agricultural and Industrial League, primarily for demonstration 
purposes. Within the last wai two tracts have been conveyed to 
Cornell University by individual gifts for a fresh-water biological 
field station and a wild-life preserve for research and study. 

Land for the citrus substation at Lake A hired, Fla., was donated 
in 1919 by citrus growers of Polk bounty, together with funds for 
the erection of a budding and the maintenance of the substation. A 
study by the Florida Station of pineapple diseases was also made 
possible about the same date by funds placed at its disposal by 
growers of St. Lucie County. 

During the past summer considerable work in tobacco improve- 
ment was instituted by the Connecticut State Station. A tract of 
thirteen acres was acquired from funds accruing under the Lockwood 
bequest of 1894. and cooperation with the newly organized Connecti- 
cut Valley Tobacco Improvement Association has been possible 
through funds supplied by this association of growers, packers, and 
dealers supplementing a State appropriation of $10,000. 

An interesting experiment which would not have been possible 
with funds available from other than private sources lias recently 
been begun in Indiana. An exhibit made at the Indiana State Fair 
and later at the International Live Stock Show at Chicago, showing 
models of a specific farm in run-down condition and rehabilitated 
on a scientific plan, attracted the attention of two gentlemen who 
offered to purchase the farm in question and finance its renovation. 
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The farm was purchased the past spring, new buildings erected and 
others repaired, and a definite farm system laid out. The purchase 
price and improvements will represent a total expenditure of from 
$100 to $120 an acre. A local committee, consisting of the president 
and vice-president of the local farm bureau, the county agent, and 
a merchant, is operating the farm, with the advice of specialists at 
Purdue University, through a working foreman. Local initiative 
is thus stimulated and is practically in charge of the enterprise, 
which, if successful, will benefit not only the community but other 
sections. Everything will be conducted on a practical basis and 
strict accounts kept, and incidentally the university and station ex- 
pect to gel- some quite accurate data. 

The University of Tennessee has been the recipient of two inter- 
esting bequests. One was the Strong legacy of 1015, compromised 
after considerable litigation to include $(>5,000 and certain real es- 
tate, about $115,000 becoming available for t he College of Agricul- 
ture. The other was a gift of $25,000 from Miss Mary Boyce Tem- 
ple in 1010 for the carrying on of certain agricultural tests by the 
division of agricultural extension. 

An income of about $2,000 a year became available to the Uni- 
versity of California in 1020 through the will of Mr. dames Morgan 
for the promotion and development of agrieultmc. especially at the 
University Farm at Davis. In 1015 the Washington Station was 
given $1,000 by Mr. William Anderson for studies of diseases of 
domestic animals. 

The Biggs Cereal Station was organized by the Sacramento Val- 
ley Grain Association, Inc., of California on a subscription basis to 
develop new and more profitable crops for the valley, and a tract of 
about fifty acres of land and buildings costing $0,000 were provided. 
In 1012 this plant was turned over to the Bureau of Plant Industry, 
U. S. Department of Agriculture, for operation as a field station in 
connection with its cereal investigations and devoted quite largely 
to rice experiments. Somewhat similarly, the plant of the Virginia 
Truck Station at Norfolk was donated in 1017 to the Stale by the 
local truckers’ association "which had organized it. A fig experi- 
ment station under the auspices of the J. C. Forkner Fig (wardens, 
began operation near Fresno, Calif., in 1920, about ten acres being 
available for experimental purposes. 

Two noteworthy projects of I he past year have been the founding 
of the Thompson Institution for Plant Research at Yonkers, N. Y., 
and the American Food Research Institute at Leland Stanford 
University. For the latter institution, a grant of $700,000 has been 
made by the Carnegie Corporation of New York for maintenance 
for the first ten years, and an intensive study of problems connected 
with the production, distribution, and the consumption of food is 
contemplated. 
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Even more recent has been the establishment of the Marble Labora- 
tory, Inc., at Canton, Pa., from funds provided by Mr. L. M. Marble 
for study of problems connected with fruit storage. Equipment has 
been provided for ventilation and humidity studies, including cold 
storage rooms, and a sixty-acre apple orchard is available to supply 
material. 

Despite efforts to obtain as complete a record as possible, numer- 
ous contributions have doubtless been omitted from the foregoing 
summary. Opportunity has recently been afforded, however, to 
obtain another view of the situation as regards research through a 
compilation issued by the National Research Council. This compil- 
ation deals with funds available in 1020 in the United States for 
the encouragement of scientific research, and is classified both by 
institutions and subject matter. 

It is interesting and at first sight somewhat disheartening to note 
that of nearly a thousand separate funds itemized, the number 
classified under agriculture consists of only two funds for institu- 
tional research and ten series of fellowships, scholarships, research 
assistants, and similar positions. More extended examination of 
the system of classification, however, reveals the inclusion of numer- 
ous other funds of direct agricultural interest under the basic 
sciences, such as bacteriology, biology, chemistry, ecology, genetics, 
and veterinary medicine, as well as an even larger number classified 
as industrial research. 

The two funds listed as available under agriculture are the Brad- 
ley fund of $20,000 established in 1807 at. Harvard University for 
scientific investigations to increase the knowledge of trees, and the 
Iiing memorial fund of $1,000 at. Cornell University for the ad- 
vancement of horticultural science. The fellowships and scholar- 
ships provide for a considerable range of subjects, including in- 
heritance of disease resistance, economic entomology, and forest 
production at the University of Wisconsin; agricultural history and 
general agriculture at the Iowa State College; agronomy, animal 
husbandry, dairy husbandry, poultry husbandry, food economics and 
nutrition, bacteriology, and botany at the Kansas College; agricul- 
ture and botany at the Washington College; agriculture at the 
Universities of California and Minnesota; and seven industrial 
phases of agriculture at Cornell University. There is also included 
a travel fellowship of $1,000, established by the American-Scandi- 
navian Foundation for the purpose of drawing the American and 
Scandinavian peoples closer in bonds of intellectual friendship. 

Of the funds classified under industrial research, mention should 
be made of $2,200 annually available for investigations at the Uni- 
versity of California of citrus fruits from the Citrus Fruit Growers’ 
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Fund; $2,880 for lemon investigations from the Lemon Men's Club 
Fund; and $2,000 for poultry studies from the Petuluma Poultry 
Men’s Fund. The same university also had available $15,800 and 
Lei and Stanford University $12,600 for investigations of botulism, 
these funds being provided by olive growers and commercial in- 
terests. A considerable range of industrial fellowships and schol- 
arships is also listed, including eleven at Rutgers College on various 
plant nutrition problems and disinfectants, six at various institu- 
tions for studies of the use of gypsum in crop production, one at the 
University of Hawaii for the study of pineapple problems, and one 
each at the Kansas College and Leland Stanford University in flour 
milling problems. 

The compilation of the National Research Council also attempted to 
list the medals and prizes available. Noneof these were discovered for 
agricultural research, and of those under other heads only one seems 
directly applicable. This is the Meyer Memorial Modal for dis- 
tinctive service in plant introduction, established in 1910 from funds 
left by the late Frank N. Meyer, agricultural explorer of the U. S. 
Department of Agriculture for many years. 

From a study of the data available, the conclusion appears in- 
evitable that agricultural education and research are still being com- 
paratively overlooked as opportunities for private philanthropy. 
During the past decade financial assistance for specific problems 
has been provided in increasing amounts in some States by groups 
of producers and commercial organizations, but the possibilities in 
even these directions have by no means been exhausted. 

Like wise, the alumni associations of various agricultural colleges 
have greatly improved in solidarity and effectiveness, and more and 
more have contributed financially as well as in other ways to the 
up-building of their respective institutions. The elaborate soldier 
memorials, quite commonly in the form of student activities’ build- 
ings, already completed in Massachusetts and under way in Ontario, 
Michigan, Iowa, California, and other States, may be cited as con- 
crete illustrations of the growing realization of alumni responsi- 
bility, as well as an indication of their disbelief in the fear some- 
times expressed that private contributions may merely serve to sub- 
stitute those* funds for public appropriations. 

But the aggregate of all such gifts is still small, too small with 
most institutions to make them appreciable factors in the institu- 
tion s budget. Tt is even probable that the total thus contributed for 
agricultural education and research in this country is considerably 
less than the amount raised within our borders for the support of 
agricultural missions abroad, these enterprises now numbering, it is 
reported, farms at no fewer than 241 mission stations. Quite cer- 
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tainly it is smaller than the private support accorded in Great Britain 
for agricultural instruction and research, where, however, public uid 
has been comparatively recent and less exclusively relied upon. 

In the field of research, the opportunities seem specially numerous 
at the present time, whether for large or more modest contributions. 
Inadequate revenues, both absolutely and relatively, have since the 
war become more and more a limiting factor in the progress of 
agricultural research agencies. It may again be pointed out that 
the world still lacks a large and permanently endowed institution 
for research in agriculture, analogous to the Rockefeller Institute 
in the field of medical science, for example, though the usefulness 
of such an institution was no'ver more apparent. On a smaller scale, 
the provision of funds for fundamental studies requiring a consid- 
erable period for solution would appreciably relieve the pressure 
on tax-supported institutions for immediately practical results, and 
correspondingly augment their resources and usefulness. 

Doubtless one of the principal reasons for the paucity of pri- 
vate contributions in the past lias been the unfamiliarity as to 
the real needs of educational and research institutions of persons 
in position to aid. Oftentimes this is a condition which might 
readily be remedied to some extent by the institutions themselves 
through greater publicity. Obviously, no campaign of solicitation 
of the wealthy could properly be under! a ken. but there would seem 
to be ample justification for letting the public* know the situation 
and some of the ways in which private funds applied to agricultural 
education and research could render effective returns. In this way 
the cooperation of benevolent persons or organizations with institu - 
tions designed for the benefit of the general public might be 
stimulated. * 

The recent announcement by the United States Department of 
Agriculture of the initiation of graduate courses of instruction for 
its personnel is an important departure which may mean much to 
those availing themselves of the opportunity It is at once a recog- 
nition of the desirability of systematic* study for tho.se specializing 
closely in their work, and a response to the desire for such instruc- 
tion bv employees whose duties confine them closely to Washington. 
It is an attempt to utilize available material in stimulating broader 
training. 

For many years the lack of facilities in the District of Columbia 
for advanced study in agricultural lines has been a serious handicap 
to the Department’s efficiency as a growing scientific institution. Of 
the hundreds of ambitious young men and women attracted to its 
ranks by its unique position for service along national lines, far 
6885*1 °- -21 2 
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too many have become discouraged in their efforts to broaden or ex- 
tend their training and have accepted positions elsewhere with 
greater opportunities for study, while with others the restriction of 
their individual development has reacted to the disadvantage of the 
Department as a whole. What has made the situation the more 
regrettable has been the presence on the Department's own staff of 
many authorities in various fields of agricultural science competent 
to offer such instruction, the unusual wealth of original data, the 
unexcelled library facilities, and other educational assets of great 
potentiality. 

In recent years efforts have been made to utilize some of these 
advantages, and under Department and bureau auspices lectures by 
the Department’s own staff' and visiting scientists have become quite 
numerous and a source of much inspiration and enlightenment. The 
almost total lack of suitable quarters for even relatively small 
groups, however, has been a very definite handicap to gatherings 
of this sort, and the information obtainable has necessarily been too 
fragmentary and sporadic to constitute in any sense a substitute for 
formal graduate instruction. Manifestly it could not be accepted as 
a basis of credit by educational institutions, a phase in which De- 
partment workers have been acutely interested. 

In recognition of these things, during the past summer represent- 
atives of the various scientific bureaus were designated as a com- 
mittee under the leadership of Dr. E. D. Ball, then Assistant Secre- 
tary of the Department, to consider the problem of arranging, if 
possible, a program of educational work for the current year. Such 
a program was eventually formulated and approved by Secretary 
Wallace for immediate adoption. 

This program contemplates an unofficial system of* advanced in- 
struction in those scientific and technical subjects relating to the 
Department's work in which adequate instruction is not otherwise 
available in Washington. This restriction is intended to prevent 
duplication of the opportunities already open in some of the sciences 
and related fields through the various educational institutions of 
the community, and the courses will thus supplement existing facili- 
ties and resources. 

The object of the instruction is stated in the prospectus as “to 
enlarge and improve the service rendered by the Department by 
affording an opportunity to those who wish to fit themselves for 
greater usefulness through better training and increased knowledge.” 
For the present, two more or less distinct kinds of work will be 
offered. The first of these will include lecture and drill courses on 
certain fundamental subjects in which the personnel of two or more 
bureaus are interested. The second will comprise intensive graduate 
training in special topics. Lecture courses are to be held immedi- 
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ately after office hours. In general each course will occupy two 
hourly periods per week for a year of thirty weeks or a half year 
of fifteen weeks. The cost of the instruction will he met through 
very moderate tuition charges, and participation is put on an en- 
tirely voluntary basis. 

The advanced courses are to he of distinctly university grade and 
restricted to students of adequate preparation. A system of credits 
will he put into operation, and it is hoped that arrangements will be 
completed with educational institutions for their acceptance in degree 
work, including both undergraduate and postgraduate degrees. If 
this can be accomplished, one of the principal obstacles to organized 
instruction in the past will have been eliminated. 

For the present, attention is to be concentrated on a comparatively 
few lines of outstanding interest. The courses already arranged for 
include advanced work m agricultural economics, biochemistry, my- 
cology, plant physiology, genetics, and the physios of the air. Two 
statistical courses are also scheduled, one a review course in the 
underlying principles, development, and application of statistical 
methods, and the other a detailed presentation of statistical mechan- 
ics applied to chemical problems. Most of these courses are regarded 
as foundations for more specialized work to follow. Ultimately, 
numerous special graduate courses are contemplated in various lines, 
embracing work to extend over several years. These courses will 
be carried on through the immediate supervision of Department 
specialists, under the general direction of the graduate committee. 

Responsibility for the project as a whole will also rest, largely with 
this committee, with Dr. Thill continuing as its head in his new posi- 
tion of Director of Scientific Work. While designed with particular 
reference to Department employees, it has been a matter of confer- 
ence with the officers of the Association of Land Grant Colleges, 
who have expressed interest in it as opening to their students and 
workers another channel for advanced study. 

The beginning of actual instruction was scheduled for October 17, 
and at the time of writing registration was in full swing with indi- 
cations of a large enrollment and much interest. As time goes on 
difficulties of various kinds will doubtless arise, hut it would seem 
that the new enterprise was being launched under auspicious circum- 
stances and with exceptional opportunities for useful service. The 
modest scale on which it is being started indicates a eonservativeness 
of policy which augurs well for the gradual development of a very 
valuable agency for graduate instruction in agricultural science. 
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Chemist’s calendar, I, IT, W. Rotii (Cheniilcn-Ka lender Berlin: Julius 
Springer, 1921, mis. 1, pp. \ J \ +501, Jig.s JO; 2, pp IX -520, pi. /, fig #. 33).— In 
t ho U>LM cm l if ion of tins w oil -Known annual several <»1 tin* sections haw* been 
rewritten and brought up to date. 

Yearbook for agricultural chemistry, (‘dik'd by T. IhE'mcH and B. Mach 
(Jahresbi. Aar ('hem., 3. set.. IS (1915), pp. X A Xl-\-50J /). — This is the year- 
book for 1015 of the sei ios pnwiously noted (10. S. U , 55, ]>. 511 ) 

Yearbook for agricultural chemistry, edited by V. JW \cii (daliresln r. \ (j) . 
Chem. 5. ser ., 19 (/P/6*), pp XXX 17+520, p. 1 ; 20 {191 7k pp YX,Vf 5/}; }. 

scr., 1 {191' Si, pp \ X \ + 5 '/6‘) --These \ohimes eontmue the series noted above. 

A dictionary of eliemieal solubilities, inorganic, A. M. Comkv and I>. A. 
IIahn (A ’em Yorl: Macmillan Co , 192J, 2. cd , rcr. and nil., pp. W.V+//-}/). — 
In the revision ol this \ery complete dictionary o! inorganic chemical solu- 
bilities, the first edition of winch appeared in 1805, the data have been brought 
up to Januaiy I, Ibid The ariangement of data ('it each suhstame consists of 
the solubility in water, the specific gravity and boiling point of the aqueous 

solution, and the solubility in inorganic acids, in alkali and salt solutions, 

and in organic solvents Where different results have been obtained by various 
workers, data from all the oi igmal sources art* given. Ati appendix contains 
formulas and tables tor tin* eomersion of the degrees in the various hydrometer 
scales into spec i ft** gravity and a synchronistic table of th( v more important 
chemical pcrodienls from 1800 to 1010 

Technical handbook of oils, fats, and waxes, 1* .1. Fryer and V E. Weston 
(Cambridge, Cnphnid- I me. Bie^s, 19AM, col. J, 9. ed , pp. \If~\~2S0, p/s* J/2, 
Jig*. 33 > . - -This is the third revision of the volume previously noted (JO. S. U„ 40, 
p. 804). 

Chemical examination of Aeonituni Columbian uin (Wyoming St a. Itpt 
1920, p. 121) lYelinmiaiy work on the chemical examination of A. columbi- 
anam by V T. Miller is briefly reported The plant has been shown to contain 
both a crystalline and an amorphous alkaloid, both being found principally in 
the roots* of the plant A considerable yield of a com tic acid was obtained from 
all parts of the plant 

[Gossypol iu cottonseed meal], W. A. W arums (North Carolina Bta. Rpt. 
1920, pp. 22, dd) - further work on the effect of various agents on the gossypol 
content of cottonseed meal (E S K, 45, p 411) is noted, the results of which 
suggest the possibility that hydrolysis rattier than oxidation is effective in 
eliminating the gossypol from the meal. The optimum conditions for hydro- 
lysis lane not been ascertained. 

The effect of alkali on the efficiency of the water-soluble vitamin R, 

T. R. Oskoum: and <\ S Leavenworth (dour. Biol. Chcm , )5 (1921), No. 3 } 
pp. J/23-1/26, figs. 2). -Attention is called to the eonUieting views regarding the 
stability of vitamin B to alkali, and experiments are reported which confirm 
410 
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the observations of those who have reporter! the destruction of this vitamin 
when hoatixl with alkalis. 

A vitamin preparation obtained from brewery yeast according to the method 
of Osborne and Wakeinan (E. S. R., 42, p. 814) was treated with suthcient 
NaOH solution to neutralize the acidity of the preparation and leave an ex 
cess equivalent to n/10 alkali. Portions of tins solution were allowed to 
stand at 20° (). for £ hour, IS hours, and 00 hours, respectively, and were 
then made faintly acid to litmus with n/10 11(8. A fourth portion, after 
standing at 20° for IS hours, was heated to JM)° in a water hath for 1 hour 
and then slightly acidified The extracts wore all evaporated on starch and 
made into tablets, each containing L r > mg. of the vitamin extract. These were ad- 
ministered to rats declining on a diet free from vitamin 15 

The subsequent growth curves ot the animals showed that the efficiency of 
the vitamin was not appreciably impaired by the .1 or 18-hour treatment with 
alkali, but that more prolonged treatment impaired and heating quickly de- 
stroyed the activity. “It thus appears that in attempting to concentrate, or 
isolate, the water-soluble vitamin 1* dilute alkaline solutions can be used 
without materially affeeliiig its activity, provided a low lompeiatnro and a 
short time of exposure to the alkali are employed.” 

The significance of the 11 -ion concentration for the digestion of proteins 
by pepsin, .1, II. Nokthkoi* Urn Pftvxtol , 8 {IWiO), A o pp. 21 /~227, 

tips. '/) - In this paper, which <ontimies the series of studies on pepsin previ- 
ously noted (E S. ft., 4 1, p MO), experiments aie reported which show that; 
the rate of digestion and the conductivity of protein solutions are very closely 
parallel, that when proteins of different Isoelectric points are used the range 
of H ion concent] at ion in which tlx 1 enzvin Is active shitts In the same sense 
as the conduct n it y ot the protein solution, and that the euzyni combines with 
an insoluble protein only over that range of Il-Jou ( once nl rat ion in winch the 
euzyni is ncthe and the protein ionized It, is pointed out that while these 
tacts ate in agreement with tlx* hypothesis that tin* determining factor in the 
digestion of proteins by pepsin is the amount of ionized protein present in the 
solution, this hypothesis “can not be extended directly to eir/yms m general, 
smee In many east's the substrate is not known to exist in an ionized condi- 
tion at all T< is possible, however, Unit ionization is really present, or that 
the equilibrium instead of being ionic is between two tautomeric forms of the 
substrate, onlv one of which is attacked by the euzyni/’ 

Colorimetric determination of H-ion concentration by means of a 
double- wedge comparator, (I I>. and (\ W Rvuxktt (Koe. E vpt Hiol. and 
Med. I'roc , ftt ( /P2/), AY». //, pp 127-13 1) — -The method des< rihed liy Barnett and 
Fhapmnn (E. S K , 21), p. 0) for determining H ion concentration colori metrically 
without the use of buffer solutions has been e> tended to the group of indicators 
of Clark and Ltibs, the work reported being largely a confirmation of the results 
of Gillespie (E S. B., 42, p. 11) winch appeared while tlie piesent m\ estigatmn 
was in progress. 

For making the determination reported, a comparator was used which con- 
sisted of a long narrow rectangular glass hex containing a diagonal glass par- 
tition, dividing it into two equal wedge-shaped compartments placed base to 
apex. With one wedge tilled with acid indicator solution and the other with 
alkaline indicator solution of the same concentration, light transmitted hori- 
zontally through the box gives the complete color range of the indicator. 

“For calibrating the color scale in terms of pH, buffer solutions of known 
H-ion concentration and containing ilm same indicator concent ration wore 
placed in a small glass box having the same tluid diametet as the large box. 
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For any given buffer solution within the range of the indicator an exact color 
mutch is obtained. A scale along the lower edge of the comparator is divided 
into 100 parts and graduated from left to right. If the acid color of the indi- 
cator occupies the left end of the comparator, the readings of this scale will 
thus represent the percentage of alkaline indicator color present in the color 
blend observed at that point. The colors are best viewed against an oblique 
plate mirror reflecting the sky.” 

A table of dissociation constants of the indicators used and the corresponding 
scale readings is included. 

A new nephelometor and the principles of nephelometric measurement, 

H. Kljcinmann (Kolloid Ztschr., 27 (1920), No. 5, pp. 28&-&4J, figs. 2: ubs. in 
door Hoc. ('hem. Indus., 1,0 (1921). No. 3 , pp. 101 A, 102A).— The principle of 
the new type of nephelorneter described is the measurement of the height of a 
Tyndall cone which produces the same intensity of illumination in two liquids, 
one of which is the standard. Two graduated glass tubes, in eaeh of which is a 
polished glass cylinder, are placed side by side on a metal foundation in front 
of two adjustable shutters. The unknown and standard liquids are placed in the 
tubes, and the width of the shutter openings so regulated that the light passing 
through them from the Tyndall cones illuminates both with equal intensity. 

A short test for easily soluble pbospbate in soils, O M. Stiedu (Hoil tfei., 
It (1921), An. 2, pp. 111-122). — A rapid test which has been devised at the 
Kentucky Experiment. Station for estimating roughly the soluble phosphorus 
in soils i;* described, and comparisons are reported of results obtained by Ibis 
short lest with the quantitative results from r>-hour digestion with the same 
reagents. The technique of the short test is as follows: 

Ten gni. of air-dried soil is* added to 25 <v. of iw/50 IlNth and the mixture 
shaken every minute for 5 minutes. The solution is filtered until clear into 
a { by G in. test tube, 1 or 2 ee. of GO per cent JNllAOa solution and 5 e<\ 
of ordinary molybdate solution as prescribed in the Oilicial method for fer- 
tilizers are added, and tin* contents of (he tube are heated to about GO° C. y ' 
shaken several times, and allowed to stand about BO minutes at room tempera- 
ture*. The content, of soluble phosphorus is estimated as large, moderate, etc., 
from the amount of precipitate formed, the term moderate indieating that the 
precipitate after settling occupies an area from 0.5 to about 0.75 cm. in 
diameter. 

The qunntitatho determination consists in digesting the sod in n/50 JfNO» 
in the proportion of 1 gin. of soil to 10 ee. of the acid for 5 hours at room tem- 
perature, shaking every BO minutes. It is then filtered, an aliquot evaluated 
to diyv ness, more FINOn added to oxidize the organic matter, evaporated again, 
and the last traces of UNth removed by evaporation with HO. The residue Is 
dried on a steam hath to dehydrate Si() 2 , taken np with 1101 and water, and 
filtered. 'Idle phosphorus is precipitated with ammonium molybdate and, after 
standing over night, filtered and determined voiumetrieally. 

Tables are given of the results obtained in the short test and the quanti- 
tative test for soluble phosphorus, and for total phosphorus by the magnefdurn 
nitrate method in four groups of soils, classified according to the proportions 
of soluble add total phosphorus. The conclusions reached by the n/50 lINOa 
digestion and the short method are shown to be in accord with exi>eriinental 
held tesuhs as regards the soil need of phosphorus. “The weak acid digestion 
apparently discriminates between those soils in which the phosphorus exists as 
calcium phosphate and those where it is combined in oilier forms, such as iron 
and aluminum and generally considered as not available.” 

The separation and detection of arsenate and arsenite, 0. W. Seakh 
(Jour. Amn. (linn. Hot., J,3 (1921), A 'o. 3, pp. 466-470) ^ procedure for the 
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separation and detection of arsenate and arsenite is described which is based 
upon the relative solubility of their silver salts in sodium hydroxhl, the arsenate 
being soluble and the arsenite insoluble in 0.5 to 1.5 n solutions of NaOH. The 
method is said to be capable of detecting 1 mg. of either ion in the presence of 
450 nig. of the other. 

The estimation of theobromin in cocoa and its products, It. Y. Wads- 
worth {Analyst, 46 {1921), No. 539, pp. 32-37 ). — The principal methods in use 
for estimating theobromin in cocoa and it s products are reviewed and criticized, 
and a new method is described which is thought to combine the advantages and 
overcome the drawbacks oi the wet and dry extraction methods. 

The technique consists in thoroughly mixing 10 gm. of the substance with 
from 2 to 3 gm. of freshly calcined magnesia in a small jiorceluin dish, tritu- 
rating with 14 ec. of water until every particle of the sample is moistened, 
and placing (he dish on the water hath for half an hour to dry partially. The 
material is then well mixed and transferred to a 250 ec. tlask, 150 ce. of tetra- 
chlorelhane is added, and the whole boiled under a reflux condenser for 30 
minutes. It is filtered while almost boiling mto a second flask, the residue and 
lilter paper transferred to tin* first flask, and the extraction with tetraclilor- 
ethane lcpeated three times. The combined hltrales are distilled through an 
air condenser until the volume is reduced to from 3 to 5 ec. The residue is cooled, 
from (U) to 70 ce o( methyl ether added, and the whole mixed and allowed to 
stand over night, after which the precipitate is collected on tared tllter paper, 
washed with ether, dried at 100° O., and weighed. To this weight is added 
0.004 gm. as a correction for the amount of theobromin dissolved In the ether. 

The detection ot riein in feeding stuffs by means of serological methods 
(precipitation, complement deviation, and conglutination ) as well as 
hemagglutination, W ITkii.kr and F Knoki.iiakdt (Landw, dalirb., 53 (1919), 
No. 2, pp. 391-5X3) —-Results are reported of a series of studies of the delicacy 
and specified > of various serological tesfs for the presence of castor bean meal 
in feeding shills. The anfiriem serum was obtained by immunizing rabbits with 
increasing doses of rjem 

Precipitation tesfs with this serum gave positive results with 0.001 gm. of 
riein and with feeding stuffs containing 5 per cent and in some oases only 1 
per cent of castor bean meal. Oontrol tests with fibrin and croim gave negative 
results, indicating ilie speciheity of the reaction for riein. Hemagglutination 
tests were positive in the presence of 0.0005 gm. of riein, but were not specific 
as the reaction was also gn on vvilh bean meal. The complement deviation test 
gave positive results wiih riein 1 : 200,000, 0.001 gm. of castor beans, or feeding 
shifts containing 0.5 per cent of castor bean The test was strongly specific. 
The conglutination tesl gave positive results with riein I : 200,000, 0.0002 gm. 
of castor bean, and feeding stuffs containing from 0 5 to 5 per cent of castor 
bean. This test, however, proved nonspecific, bean meal also giving positive 
results. 

The authors conclude that lor forensic purposes the precipitation and deviation 
tests are the most, reliable, and that flu* precipitation method has the advantage 
of being simpler of execution. 

Volumetric determination of mixtures of sugars, T. von Feijleniikrg 
(Mitt. J.ebcnsmll l till much. v. Jiyfh , Schweiz (hwdhtsamt., It (1920), No. If, 
pp. 129-153 ). — The method described, when used for the determination of a 
single sugar, is conducted as follows : Twenty ce. of a 5 per cent solution of copper 
sulphate, 20 ec. of n solution containing 175 gm. nf Rochelle salts. 25 gm. of 
NajOO*, and 15 gm. of NaOH per liter, and 20 ce. of water are heated to boiling in 
an Rrlonmoyer tlask. Twenty cc. of the neutral sugar solution is then added, 
the mixture boiled over a low liana 4 for 5 minutes, and cooled rapidly. The 
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precipitated cuprous oxid is dissolved by shaking with from 20 to 25 ec. of an 
acidified sodium chlorid solution prepared by mixing 1 liter of saturated salt 
solution with 250 ee. of 10 per cent HOI. The excess HOI is neutralized by care- 
fully adding solid sodium bicarbonate, after which the reduced Copper is deter- 
mined iodomctrioally. A blank test should he run with water. Tables are given 
for glucose, invert sugar, lactose, and maltose in terms of the n/10 iodin 
solution. 

In the presence of two or more sugars the above determination is made after 
“strong” or “weak” inversion, and dually after direct destruction of the re- 
ducing sugars with NaOlI. For the so-called weak inversion 50 ee. of the sugar 
solution is heated with i ee. of is HOI for 50 minutes on a boiling water bath, 
cooled, neutralized with 1 ee. of n NuOII, made up to a volume of 100 oc., and 
the promlure continued as above. For strong inversion 50 ee. of (he solution 
Is heated with 25 ec of 5 iv 11(5 for 45 minutes on the boiling water bath, cooled, 
neutralized exactly in the presence of methyl orange with 4 n NaOIi, made up to 
300 ee., and tin* procedure continued as above. In the presence of two sugars 
(he method of weak in\ersiou is used if one of the sugars is sucrose, and strong 
inversion if both are reducing sugars. If three sugars are present both methods 
of inversion are used, and as a control the direct destruction of the reducing 
sugars by NaOIl. The determinations should he made with solutions of the 
same concentration of such strength that not more than 50 cc. of iodin solution is 
required. 

The application of (lie method is illustrated by analyses of several infant 
foods and mall preparations 

A method tor tin* determination of ehlorin in solid tissues, R. ]>. Hru 

and F A. Doiny {Join. Biol. Chcm ., J/5 (1it21), No. 8, pp. 11 gx. 2). -A 

method of determining chimin in small amounts of tissue involving less than 
5 mg. of ehlorin is described, in which the organic matter is removed by a 
modilication of the wet ashing process ol Neumann. The material is ashed 
with concentraU'd 1I.*S0 4 and persulphuric acid, and the gases are absorbed in 
an alkaline sulphite solution iormed by action of K(b from 11a* digestion gases 
on sodium carbonate in tlie absorption tube. The solutions used for titration 
are those described by Van Slyke and Donleavy ( Id. S. H, 40, p. 714), except 
that the picric acid is omitted from the silver solution. 

A special apparatus employing suction rather than the pressure of the boiling 
digestion mixture to curry the gases through the absorption tubes is described 
and illustrated Results are reported of duplicate determinations of sodium 
chlorid in human rectal muscle in normal and pathological conditions, and of 
compand ho determinations of the sodium chlorid content of blood and plasma 
by this method and the modihcation of the original Meboan-Van Slyke method 
by Foster t Id. S. R., 57, p. 804). 

The determination of chlorids in trichloracetic acid filtrates from whole 
blood and plasma, M Smith (Jour. Biol, ('hem, 7 (1921), No 5, pp. j$7- 
//£?). - In this modification of the original McEenn-Van Shko method for deter- 
mining chlorals in blood, trichloracetic acid is used as the blood protein pre- 
cipitant. The titration with starch iodid solution is rendered more sensitive 
b,\ the addition id phosphoric acid to the citrate buffer solution, by the use of 
soluble starch freshly prepared from cornstarch, and by the addition of a 
definite excess of KJ, the amount of which should be determined for each new 7 
buffer solution. 

A system of blood analysis. — 11, Simplified method for the determina- 
tion of chlorids in blood or plasma, ,1. (5. Whitkhokn (Jour. Biol. Chant., 
ho (1921), No. 2, pp. h r f 9 -J/00 ). — This paper describes a method of determining 
chlorids in blood or blood plasma which is especially adapted to the system of 



* 1921] AGRICULTURAL CHEMISTRY — AGROTECHNY. 415 

blood analysis of Folia and Wu (E. S. It., 42, p. 712). The procedure, which 
employs the tungstic add protein-free filtrate, is based upon the principle of 
the Volhard method, consisting of the precipitation of silver cldond from a 
known amount of silver nitrate and the titration of the excess silver nitrate by 
thiocyanate, using ferric ammonium alum as an indicator. The technique is 
described in detail, a similar procedure described bj Itieger (K. S. R., 44, p. 
500) is discussed and criticized, and the accuracy of the present method is 
discussed with experimental data indicating a limit of error of less than 1 5 
per cent. 

The determination of chlorids in blood plasma, J. H. Austin and D. P. 
Van Slyke {Jour. BioJ. Chcm., 1,3 (1921), No. 3, pp. 1,61-1, 63) -As the method 
for the determination of chlorids in blood plasma imohing a single precipita- 
tion of proteins and chlorin, described by Van Slyke and Donlen\.\ (E. S. R. t 
40, p. 714), lias been found to give too high results with pathological cases, the 
authors recommend the preliminary reiumal of the proteins as in the Austin- 
Van Slyke method for whole Mood before the chlorids are precipitated with 
standard silver nitrate m all plasmas, both normal and pathological 

A clinical method for the quantitative determination of calcium and 
magnesium in small amounts of serum or plasma, )>. Kuamf/k and F. F. 
Tindall (Huh John* J/opkins Uoup , 32 ( 1921), No. 360, pp 1,1,-lB 0. — A rapid 
method of precipitating calcium and magnesium quant datively from small 
amounts of unnslied blood serum by a modified McOrudden technique (E. S. R., 
23, p. P) Is descrlbcMi, together with the technique for the separation and 
determination of the calcium and magnesium. 

The removal of ammonia from urine preparatory to the determination 
of urea, <1 E. Yoijnuhuru (Join Biol Chow , 1,3 (1921), No. 3 . pp. 391-39 \ ) . — 
The author slates that in the Van Slyke and (Milieu technique lor the deter- 
mination of urea by urease (E. S. U, 33, p. lid) tlte ammonia detennlnntion 
can be eliminated by preliminary removal of ammonia by the permnllt method 
of Fobn and Hell ( E. S. R, 27, p 211), and that the moie satisfactory and 
less expensho urease solution of Folin and Youngburg (E. S. R„ 41, p. 13) 
may lie used instead of the acetone-insoluble preparation of Van Slyke and 
(Milieu. The technique of the re\lsed procedure Is described, and data are 
presented showing the degree of accuracy obtainable. 

An improved apparatus for use in Folin and Wu’s method for the esti- 
mation of urea in blood, T Watson and H. L. White (Jour. Ihol Chow., 
1,3 (1921), No. 3, pp. 1,63, 466, fly. 1). — The apparatus, which was devised to 
present frothing when distilling over the ammonia in the FoJm-Wu method of 
determining urea in blood, is made from u 25 cc. pipette with a bulb in the 
center. The pipette is bent so that one end extends vcificallv into the dis- 
tilling Husk and the other, parallel to the first, into the receiving flask, the 
part containing the bulb forming an angle of 45° with the tube extending into 
the distilling Husk. This part of the tube has a number of small holes blown 
in the side and a constriction m the* end. The large bubbles of form are broken 
up in passing through the numerous holes, thus preventing the liquid from 
being carried over into the receiving flask. 

Dehydrating foods, A. L Andkfa (Boston: Corvhill Co., 1920 , pp fV/i-f- 
206, pi ft. 13). — This hook on dehydration contains, in addition to a brief discus- 
sion of the uses of dehydrated products and of large scale methods of dehy- 
dration, general and special directions for dehydrating foods in the home and 
recipes for the use of dehydrated products. 

Methods of preparing vegetables for dehydration, 1\ F. Nichols and (1. R. 
Gross ( Che, nr . Age [New York], 29 ( 1921), No. !,, pp. 139-11,1, figs. 2).— An in- 
vestigation. conducted at the Bureau of Chemistry, U. S. Department of Agri- 
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culture, on (lie relative values of different methods of blanching or processing 
vegetables in preparation for dehydration, is reported brieily. Freshly pre- 
pared carrots, potatoes, and cabbage were subjected to treatment with steam, 
hot water, hot 2 per cent salt solution, and hot 3 per cent sodium bicarbonate 
solution, and in the case of potatoes hot 0 1 per cent solution of sodium bisul- 
phite or sulphite for 2, 3, and 4-minute periods, ufter which the products were 
spread on trays and dried in a commercial drier of the tunuei type. 

With carrots more attractive dehydrated products were produced on blanch- 
ing by immersion, in the order mimed, in hot 2 per cent salt solution, hot 1 
per cent sodium bicarbonate solution, or in hot water than by processing in 
steam. With potatoes none of the immersion methods produced better products 
than steam processing, blit equally as good ones were obtained by immersion in 
hot solutions of 0.1 per cent sodium sulphite or bisulphite, and nearly as at- 
tractive ones by blanching in hot water and hot 2 per cent salt solution. 
Cabbage blanched by hot water and hot 2 per cent salt solution was more sat- 
isfactory and blanched with 1 per cent sodium bicarbonate solution less satis- 
factory than blanched with steam. 

These results are thought to indicate that dehydrated products equally as 
attractive as those prepared by steam blanching can be prepared by blanching 
with immersion The latter method is also thought to have the advantage 
over steam Immersion of being more easily controlled. 

Manufacture of sweet potato flour by the flake process, (1. K Mangels 
and S. O. Prkncott (Client. A oc [New York 1, Si!) (1921), No. 4, pp 132-185, 
fig. 1). — An in\estigat ion conducted by the Bureau of Chemistry. U. S. Depart- 
ment of Agriculture, of the jHissibiiity of converting a surplus of sweet potatoes 
into sweet potato Hour is reported briefly. The hake process successfully used 
for the preparation of flour from white potatoes proved unsatisfactory on 
account of low yield and the poor color and texture of the product. 

Preparation of sweet potato sirup, H. C. (Joke (Cheat. Age [New York], 29 
(1921), No. 4. pp. 151-152. figs. 2). — Detailed directions are given for the prepa- 
ration of sweet potato sirup as developed at the Bureau of Chemistry, IT. S. 
Department of Agriculture. Although it has been found possible to make the 
sirup without malt (E. S. It., 44, p. bib) , it is stated that the best results 
are obtained with the use of a small proportion of barley or wheat malt. 

Clueoso and starch from maize, T. 1). Halt, and (*. M. Hay (&o. African 
Joui. Judas,, 8 (1920), No. 7, pp. 597-4105. — Data are presented on the glucose, 
starch, and oil yield of throe South African varieties of maize, Brazilian flour 
corn. Hickory King, and Chester County. 

The prickly pear (Opuntia). — Possibilities of its utilization, 0. F. 
.Tttkitz (*SU African Jour Indus., 8 (1920), Nos. 8, pp, 687-098 ; 9, pp. 80.%- 
814 )- — This paper deals with the \nrious industrial possibilities of the prickly 
pear (Opuntia), including its use as an article of human diet, a potash fer- 
tilizer, a fiber for paper making, a dye, a mucilaginous glaze or dressing for 
textile fabrics, and as a source of sugar, vinegar, industrial alcohol, oxalic 
acid, and oil. A list of 20 literature references Is appended. 

Bareli (Venice) turpentine from western larch (Lutrix occidental!®) , 
S. A. Ma hood (Jour, Forestry, 19 (1921), No. 3, pp. 274<~282) . — A physical and 
chemical examination of the oleoresin from western larch (L. Occident alia) is 
reports. The oleoresin, which has the consistency of honey, is amber in color, 
has a slightly bitter taste and agreeable odor, and was found to contain ap- 
proximately HI per cent of a volatile oil consisting chiefly of a-pinene together 
with smaller amounts ot /3-pitiene ami a-litnonene. The nonvolatile portion 
consisted of a resin possessing arid properties but yielding no crystalline prod- 
uct. The principal constants of the oil were acid number 90.2, saponification 
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number 97.6, ester number 6.4, and specific gravity 1.0054. It is pointed out 
that while the add value is high and the ester value low as compared with 
the commercial standards for Venice turpentine, the values more nearly 
approach those of the oil from L. decidua than do the results obtained by 
Schorger on Douglas fir turpentine (E. S. It., 37, p. 411). 

“Two properties make Venice turpentine of value for particular purposes: 
It does not readily become hard on exposure; and, after standing, crystals do 
not form In it. The oleoresin from western larch possesses these properties, 
and tests made by a commercial firm indicate that western larch turjKmtiue 
is a satisfactory material lor all those industrial purposes lor which Venice 
turpentine is ordinarily used.” 

METEOROLOGY. 

Meteorology and agriculture, E. Gold ( Scot Jour. Ayr., J t (192 h, No. 3 , pp. 
232-25$, flg. /).— This article brietiy explains the making aud use of the weather 
foreeasts Issued hy the Rntish Meteorological (Ufne. 

Reference is made to the studies of Shaw and Hooker on the relaiton of 
autumn rainfall on the succeeding season's crops. These studies showed that 
“ broadly speaking, a dry autumn favors the cereal and bean ciops of the 
succeeding .year, and mild weather in January and February has the same 
tendency though in a less mat ked degree. Rain in April and May is 1*a\or- 
nble to oats and hay, whereas it is of practically no importance to barley and 
wheat. All cereals benefit by cool weather in May, June, and July. These 
results refer to the east oi England, and more extended investigations in differ- 
ent paris of the world, notably in Sweden. India and America, indicate that 
for each crop tiieie is a ‘best ’ average weather. If the rainfall or temper- 
ature of a district is normally above this best average, then the crop benefits 
hy a rainfall or temperature below Die normal and vice \ersa. (iltnmilely 
W T e may hope to anive at a selection of crops which are the most appropriate 
for the yvealher of a district because in that way the earth will yield on the 
average the best return that is possible.” 

Underground water and meteorological factors, I\ Ototzky {Quart. Jour. 
Roy. Met . Hoc. f Loudon J, f f 7 ( 1921 ) , No. 197, pp. 5 7 -51/ ; abs. iru Sri. A hit., Heat. 
A -l'hyx., 21/ (1920, A a 2$2, pp Rlfi, 401).— r Fins is a summary ot tlx* author's 
extensive researches both in the laboratory and under natural conditions. 

“The outstanding conclusion is that the variations in t lie level ot the water 
in a yveli can not he identified with those of the underground water-level, but 
Dint Die regime difiers A well acts as a manometer ; for examples the inline-* 
diale rise in the well level in response to precipitation is due to an increase 
in the hydrostatic pressure of underground gases caused mainly hy the direct 
weight of precipitated water and transmitted by the underground water, of 
which the level is somewhat depressed. The investigation embraces the effect 
of air and soil temperature, barometric 1 pressure, thawing of snow cover, and 
precipitation on underground and well water-level. Lt is part <>1 a more 
ext onsite inquiry m which factors other than meteorological are considered, 
e. g., iniluenee of forests, vegetable transpiration, geological factois, etc.” 

Influence of the relief and the heating of the soil on surface winds, 
O. Mkvukl (Conipt. Rend. Arad. Hei. [Parts], 172 (1920, No. 23, pp. 11/32- 
11/34; ahs. in Rev. tfn. [J’arh], 51) (1921), No. 12, p. 31,6).— From a study of 
winds at three stations in Die eastern Pyrenees the author coneludes Dial the 
surface or geographic winds are the resultant of two components. One of 
these is dojieudcnl upon Die relative position of the areas of high and low 
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pressure, which he designates barometric wind, and the other intimately ml; tied 
to the topography, which is designated topographic wind. 

Cloud systems, I\ Scukkkschkwsky {Coni pi. Rend. Arad. S'n. [Paris]. 172 
( mi ), No. 23, pp U2D-1431; aim hi Rrr. Nn {Paris}. 5!) {1921), No. 12, p. 
8J/G ). — From simultaneous observations at all the European stations the author 
concludes Unit there is u small number of cloud systems which lie designates 
as mobile, fixed, and transition. In the intervals between them systems the 
sky is either clear or traversed by cirrus or cumulus clouds characteristic of 
fine weather. 

Clin uitolo&i cal data for the United States by sections ( U. *s\ Dept. Apr., 
Wealhir Pur. CUmat. Data, S {1921), Nos. 1, op. f/R2], pin. 2. ftp. 1; 2, pp. 
[19J/\, pis 8, /ip. l ). — These volumes contain brief summaries and detailed 
tabular statements of climatological data for each State (< r .lanuary and 
February, 1921, respectively. 

Meteorological observations [at the University of Maine, Orono], .1. S. 

Stevens t Maine Pin IUiL 298 (1920), pp. 22 {, 22.8 ). — A tabular summary is 
given of monthly and annual temperature, piecipitntlou, cloudiness, and wind 
during 1 920 The mean temperutute lor the year was 11 SS° F., as compared 
with 43.11° for 52 years; tne precipitation was 40 51 in., ns compared with a 
52-yoar mean of 39. 73 in The snowfall was 142.75 in., the number of clear 
days, 170. 

Meteorological summary, 1919 ( Ollahoum Rta. Rpt. 19>0,p .80) - Monthly 
and annual means of temperature, precipitation, cloudiness, and wind at the 
station are given in a table The mean annual temperature was 59.30° F. ; 
the highest 103°, August (1; the lowest — IF, .Tnmiap 3. The annual precipita- 
tion was 33 2 m. 

Meteorological report lor 1910, F. F IIep nek (\\ pomhia Sta. Rpl. 1920, 
pp l!/l-d ! /8) - Observations at l/i ramie, Wyo., on pressure, temperature, pre- 
cipitation, hunmlity, wind, and cloudiness are summarized for ea< h month of 
1919. 

“The year was abnormally dry and warm The total precipitation, 8 82 in., 
nearly one-half of which occurred after the growing season, was tin* lowest in 
IS years. . . This scarcity ol water was the cause of a complete fail me 

of most dry farm crops, and a greatly decreased yield of irrigated crops. 
Oimpled with this dry condition, and helping to accentuate the ill effects result- 
ing therefrom, was u temperature averaging considerably above normal all dur- 
ing the growing season V killing frost occurred on Sepl ember 22. 

Most crops not vet harvested weie mature enough to escape mjmy, so prac- 
tically no damage occurred “ 

SOILS — FERTILIZERS. 

The physical investigation of soil, 1 ». A. Keen {Nri Pi op. [London 1, 1.8 
{1921), No. 00, pp. 57f-d«Sp).--ln a contribution from the llotlmmsted Experi- 
mental Station, soil physics is discussed in four broad sections, namely, the 
dimensions ol the individual soil particles and the manner of their arrange- 
ment, sod moisture, soil temperature, and soil atmosphere. 

Uause of the yield-increasing iiiiluence of the addition of clay to sand 
soil, O. Lem mkkm \nn, A. Kinkcke and Tl. WusMVNN {Land ir. dahrb., 50 {191 7), 
No. If, pp. 01/9 4)77, pi. s. Physical and chemical studies and vegetation ex- 

periments are reported, lending to the eonclusmn that the favorable jntluence 
of adding day to sand is not due to plant stimulation or improvement in mois- 
ture conditions, hut more probably to the ability of I he clay to remove un- 
favorable properties of tin* nutritive solution. 
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Soil survey of the Grass Valley area, Calif., K. Y*. Watson and J. B. 
Hammon ( V , S. Dept. Apr., A dr. Sheets Field o per It nr. Soils, 1918, pp. 1,0, 
pl$. 3, fig. 1. map 1 ). — This survey, made in eoopei ,d i<m with the California 
Experiment Station, deals with the soils of an area of 280,000 acres lying mainly 
in Nevada County in north-central Calilornia, and which is situated in the foot- 
hill belt of the western slope of the Sierra Nevada Mountains. The topography 
is rolling, hilly, and steep, and the ruggedness increases from the western part 
toward the eastern boundary. The area is drained by the Yuba and Bear Kivers. 

The sods of the area are almost exclusively of residual origin. Including 
rough broken and stony land, placer diggings, and rh encash, 12 soil types of 7 
series are mapped, of which the Aiken stony clay loam covers *4 4.0 per cent of 
the area. 

Soil survey of Iowa. Reports 4 — 12, W. II. Steu.nkon, P. E Brown, 

et au. (Iowa Si a. Soil Sunvg Itpls. 1, (11)18), pp. 1,8, pis. 2, Jiffs, if; 5 (I918) r 
pp. 1,8, ph /, fig s'. //; 6 (1918), pp. 1,8, pis. 2, figs. 16; 7 (1918), pp. 52, pi. Ji f 
figs . 18; 8 ( I!) 18), pp 61, , ph. 2, figs. 23; 9 (191!)), pp. 56. pi J , figs. 17; 16 
(1919), pp. 1,8, p( 1 , figs. 17; 11 (1919), pp. 1,1 pi. J , Jigs. 15; 12 (1919), pp. 51, , 
pi. 1, Jigs. //)-- These reports present analyses and greenhouse and held ex- 
periments to determine the composition, fertilizer requirements, and crop 
adaptations of the difterent soil types of the respective counties. 

No. Webster Count g — This survey deals with the soils of an area of 
420,000 amass in north-central Iowa lying entirely within the Wisconsin dnlt 
sod area. The southern part of the county is level, and in the northwestern 
part there are mmieioiis lulls and ridges Drainage is considered to he essen- 
tial for many of the soils. 

The soils are grouped ns drill, terrace, and swamp, of which the drill, sods 
co\ or 04.1 per cent oJ the area including peat and muck, 12 soil types ot (» 
series are mapped, of winch the Webster loam, the Carrington loam, and Web- 
ster clay loam cover Id (5, 22 and 22 J per cent of the area, respectively 

The studies of (he tndmdual soil types indicate that drainage is one of the 
chief roqunements for successful crop production The soils are not generally 
deficient m lime and, while I he content ot organic matter varies widely, the 
soils as a whole' are not noticeably deficient m that material There were no 
profitable returns from tie 1 use* of phosplmtie and potasslc fertilizers. 

No. 5 , Lee, Count g — Tins survey deals with the soils of an area ol 227,040 
acres in extreme southeastern Iowa lying partly within the Mississippi loess 
soil area and partly within the southern Iowa loess soil area The topography 
is that of a broad upland plum, the surface of which is for the most part slightly 
undulating to rolling. Drainage is said to bo on the whole xeiy satisfactory. 

Loess soils cover 70S per cent of the area Twenty soil typos of 0 series are 
mapped, of which the Grundy silt loam. Lindlev loam, Putnam silt loam, and 
Memphis silt loam cowt 27 2, 22 7, 11 4, and 10 per cent of the area, respectively. 

The soils are generally and in icact'on and require applications of lime 
Organic xuutter is* present in considerable amounts, lmt applications of farm 
manure have proved profitable. Phosphorus fertilization has not ahvuys proved 
protit able. It is stated that complete commercial fertilizers are probably 
not generally needed in the soils of the county. 

No. 6, Sioux County — This survey deals wnth the soils of an area of 489,000 
acres in northwestern Iowa lying entirely within the Missouri loess soil area. 
The topography varies from undulating to sharply rolling. The county is said 
to he thoroughly drained. 

Loess soils cover 80 8 per emit of the area. Including rivonvash and rough 
broken land, 12 soil types of 0 scries are mapped, of which the Marshall silt 
loam covers 80.8 per cent of the area. 
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The soils are rarely acid, but many areas in Ihe county respond profitably 
to applications of manure owing t,o the low organic matter content. Phosphorus 
fertilization has so far not proved profitable. 

No. 7, Van Burcn County . — This survey deals willi the .soils of an area of 
308,480 acres in southeastern Towa lying entirely within the southern Iowa loess 
soil area. The county is roughly divided into two triangular areas by t lie Des 
Moines Hiver which cuts the county diagonally from northwest to southeast. 
In the northeastern part the topography is rough and broken, and the south- 
western part is cut by narrow valleys. The drainage of the county is said to 
be as a whole fairly good. 

Loess soils co\er 81.6 per cent of the area. Fifteen soil types of 0 series 
are mapped, of which the Clinton and Grundy silt loams cover 42.4 and 30.7 
per cent of the area, respectively. 

Many of Ihe soils of the area are acid and need lime and are deficient in 
organic matter. The use of phosphorus fertilizers may he profitable now, and 
it is considered certain that they will he needed in the future. Complete com- 
mercial fertilizers are not recommended ns profitable 

No. 8, Clinton County . — Tills survey deals with tin* soils of an area of 442,240 
acres in central-eastern Iowa The surface of the county is divided roughly 
into three areas of distinctly different physiography and topography The 
Kansan drift plum, with its loess covering, is the most elewdod and forms a 
gentle slope. The Iowan drift plain is generally smooth to almost level The 
bottom lands form the third physiographic division. In general, drainage is 
well established. 

Loess soils cover 52.5 per cent of the area. Including muck and riverwash, 
27 soil types of 11 series are mapped, of which the Clinton, Muscatine, and 
Carrington silt loams cover 29 2, 22.2, and 17 1 per cent of the area, respectively. 

Many of the soils are deficient in organic matter, and largo crop increases 
are obtained from applications of farm manure Phosphorus, while deficient 
in these soils, has not >et given profitable returns. Practically all the soils 
of I lie count > are acid in reaction and therefore m need of lime. 

Information on the prevention of erosion is also included 

No. 0, Nrott County. —This sune.v deals with the soils of an area of 267,486 
acres m central eastern Jowa lying partly within the Mississippi loess soil area 
and partly within the Iowan drift area. The soils are partly loessial and 
partly glacial m origin, and topographic conditions are intiuonced considerably 
by tlie origin of the soils ITainage is well established with a few exceptions. 

Loess soils cover 70.3 per cent of the area. Including muck, 26 sod types of 
12 series are mapped, of wiiich the Muscatine, 01 ml on, and Walmsh silt loams 
cover 52,1, 15 1 , and 14.4 per cent, of the area, respect n ely 

The studies showed that the soils are generally acid m reaction and in need 
of lime. The greenhouse experiments especially indicated the value of farm 
manure in these soils The phosphorus content of those soils is deficient, and 
the greenhouse experiments showed that phosphorus fertilizers may pro\e profit- 
able in the field. For general farm oops jt is stall'd that the needs of the soils 
for permanent fertility are supplied by the use of manure, lime, and phosphorus, 

A'o, 70, Itinyoofri County — This survey deals with the soils of an area of 
345,600 acres in southwestern Iowa lying within the southern Towa loess soil 
area. The topography of the upland plain ot the county is generally undulating 
and gently rolling f ( > rolling. Only a very small area of upland is poorly 
drained, and then* is not one square mile of land in the county without a 
drainage outlet. 

I Tift soils cover nearly half of the area. Eleven soil types of 7 series are 
mapped, of which the Shelby loam, Grundy silt loam, and Wabash silt loam 
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cover 49.8, 33.2, and 14.4 per cent of the area, reaped lvel> . The soils are said 
to he quite generally acid and in need of lime, and it m recommended that 
manure be used in liberal amounts to increase the organic niai ter, which is 
deficient in some of the soils. The opinion is also expressed that phosphorus 
fertilizers may prove of value In some cases.. 

No. Jl, Mitchell Comity . — This survey deals with the soils of an area of 
298,880 acres in central northern Iowa lying entirely within the Iowan drift 
soil area. The surface of the county is in general a gently undulating plain. 
The natural drainage as a whole is quite adequate. 

Drift soils cover 80.9 per cent of the area. Including meadow and muck, 16 
soil types of 11 series are mapped, of which the Carrington silt loam covers 74.4 
per cent of the area, and is considered the most important soil type. 

The soils wore found <o be quite generally acid, requiring applications of lime. 
Many of the soils are deficient in organic matter, and the application of farm 
manure or green manure is recommended. The soils are also deficient in 
phosphorus, and the greenhouse experiments indicate that the use of phos- 
phorus fertilizers in the field may he profitable. Complete commercial ferti- 
lizers are not recommended for general use in the county. 

No. 12, Clay County. — ' This survey deals with the soils of an area of 360,320 
acres in northwestern Iowa lying entirely within the Wisconsin drift soil area. 
The surface of the county is in general nearly fiat or gently undulating. It is 
stated that while much of the upland in the county has been well drained 
naturally or by the use of tile, there are still some areas where drainage would 
be of value. 

Drift soils cover 73.4 per cent of the area. Including muck and pent, 15 soil 
types of 7 series are mapped, of which the Carrington loam, the Webster silty 
clay loam, the Carrington silt loam, and the Lamoure silty clay loam cover 
31.3, 20 2, 15, and 11 0 per cent of the area, respectively. 

The studies show that some of the soils are of acid reaction and require lime. 
The supply of organic matter is sufficient in most cases, although many of the 
types have been found to respond profitably to applications of farm manure. 
The phosphorus supply is deficient in practically all of the upland soils of the 
county. 

Soil survey of Newberry County, S. C., W. J. Latimer et al. { V . »S. Dept , 
Ayr., Ad v. Sheets Field Opei. Bur. Boil*, pp. Mi fig /, map 1). — This sur- 
vey deals with the soils of an area of 384,640 acres in northwestern South 
Carolina, which is situated near the eastern edge of the Piedmont Plateau. 
The county is well drained and topographically represents a well developed 
system of low rolling ridges with a narrow broken border along the streams. 

The soils are of residual, old alluvial, and recent alluvial origin. Including 
meadow and rough stony land, 16 soil types of 10 series are mapped, of which 
the Cecil sandy clay loam, Cecil sandy loam, Appling sandy loam, and Wilkes 
sandy loam cover 42.2, 12 2, 10.9, and 10.2 per cent of the area, respectively. 

Soil survey of Outagamie County, Wis., W .1. Geih et al. ( 17 . F . Dept . 
Ayr., Adv. F fleets Field Oper. Bur. Foils, lit IS, pp. / f 2, fly. 1, map 1 ). — This sur- 
vey, made in cooperation with the Wisconsin Geological and Natural History 
Survey and the University of Wisconsin, deals with the soils of an area of 
413,440 acres in east-central Wisconsin, which has topographic features char- 
acteristic of a glacial region. The eastern, central, and southern parts, com- 
prising about two-thirds of the total area, have a surface covering of glacial 
drift and are undulating to rolling. The natural drainage of this region is im- 
perfect. The topography of the northwestern part of the county for the most 
part ranges from almost level to gently undulating. Large areas of poorly 
drained land, consisting mainly of peat marshes, occur within this level region. 



422 


EXPERIMENT STATION RECORD. 


IVol. 40 


The soils of the county are of glacial, lacustrine, and alluvial origin. In- 
cluding pent, 25 soil types of 10 series are mapi*eci, of which the Kewaunee 
loam, peat, and Kewaunee tine sandy loam cover 15.2, 14.5, and 12.1 per cent 
of the area, respectively. 

influence of partial sterilization on the composition of the bacterial flora 
of soil, U. Tkijfkaijt and II. Bezksonoee ( flompt . Rend. Acad. Bci. [ Paritt j, 170 
{1920), No. 21, pp. 1278, 1219). — Treatment of the soil with calcium sulphid, 
orthodichlorocresol, and metadichlorocresol reduced the bacterial content from 
75 to 80 per cent within 12 hours. Alter 8 days the bacterial content increased 
to from 0 to 8 tunes that in untreated soil, but decreased again after 12 days, 
gradually returning to somewhere near normal but never to the original con- 
tent This varied somewhat with the method of experiment 

The results of these experiments are also taken to indicate that anaerobic 
bacteria compost* the greater part of the bacterial content of soil which de- 
velops after partial sterilization Nitrifying bacteria appeared to be gen- 
erally destroyed. A further support of the theory of the predominance of 
anaerobic bacteria is the fact that fiavUlUH Imtyricus made up 45 per cent of 
the flora of treated soils and only from 5 to 10 per cent of that of untreated 
soils. 

Comparative study on the niicroflora and the nitrogen content of soils 
partially sterilized by calcium sulphid, (j. Tkuitalt and N. Bkzhsonoee 
(Cowpt. Rend. Acad 87 i. 111 {1920). No. 4, pp. 268-271 ) . — Three series 

of experiments are reported which showed that when a si long treatment of 
a mixture of sulphids and aromatic carbon compounds is given soils in porous 
pots, oxidation being constant, the aerobic conditions produced favor the loss 
of ammoniaea! nitrogen and are unfavorable to the development of anaerobic 
bacteria such as Bacillus huiyriens. 

If uudor the same conditions the soils are cropped, the nitrogen losses an* 
smaller. The use of a maximum treatment of 150 kg. per hectare (132.5 lbs. 
per acre) of calcium sulphid on cropped soils, in spite of the strong use of 
nitrogen by crops, prevented the soils from becoming dehcient m this element 

The improvement oi peaty soils, K. J. Russell {dour. Min. Ayr. [London], 
27 {19 M). Xo. 12, pp UOi 1112 ). — Considerable data on European practice in 
the treatment of peaty sods are summarized. 

The tlirn* types oi peat found in England are the fen soils, the lowd.ving 
I>eat sods, and the high-lying peat soils. The fen soils are distinguished by 
the fact that they are not strongly acid and oiten not acid at fill Drainage 
is their chief requisite. The> art 1 benefited by additions of day, blit not of 
sand, and do not as a rule respond to lime. The most striking effects are pro- 
duced by super-phosphate, but not by basic slag. 

The low-lying peats mjuire drainage as a first treatment and in addition 
large dressings oi lime, as they are strongly acid. Two general methods of 
treatment aie in use In t lie first the land is drained, ameliorating substances 
are added, and the peat is cultivated as if it were normal soil In the second 
method the peat is removed and sold and the under-lying formation is drained, 
treated, and cultivated. The second method is more popular in England be- 
cause of the high market value of peat. 

The high-lying peats are considered to be the most difficult to improve be- 
cause the high rainfall intensifies their naturally wet character and the cold- 
ness makes agriculture very difficult. These peats are strongly add. Field 
experiments with these soils demonstrated their great need for lime. 

Effect of lime and organic matter on impervious Kirkland upland soil, 
M. A. Buns on {Oklahoma 8 hi. Rpt. 1920 , p. 17 ). — Studies of the moisture content 
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and of ammoniflcation and nitrification in this soil showed that limestone, and 
particularly limestone and manure, stimulated the action of ammonifying 
organisms and greatly increased the development of the nitrifying organisms. 
Determinations of total carbon indicated that some of the organic matter had 
penetrated as far as the second foot of the soil. Practically all of the carbon 
was found to be organic carbon. The greatest moisture content was found in 
soils treated with manure. 

Soil fertility studies, C. B. Williams (North Carolina &ta. Rpt. 1920, pp. 
15-22 ). — Results of soil fertility studies at the different station farms in North 
Carolina are summarized. 

At the Buncombe farm it has been found in the main fertilizer experiments 
that phosphoric acid, nitrogen, and lime are the controlling constituents for 
better crop yields on both (he upland and bottom soils of the mountain section. 
Acid phosphate has been found to he a better carrier of phosphoric acid than 
raw rock phosphate and soft rock phosphate. 

The use of all fertilizer mixtures tried lms failed to pay at the Washington 
farm. Applications of lime usually assure good crop yields, and the use of 
2 tons is better than 1 ton. Marl has been found to be a poorer carrier of 
lime than limestone or burnt lime, and burnt lime is no better tlmn raw ground 
limestone. 

At the Pender farm the controlling constituents tor better crop yields are, 
in their order, nitrogen and phosphoric acid. 

At the Edgecombe farm it has been found that the ordinary fertilizer formu- 
las in use should have more nitrogen and potash. Sodium nitrate and am- 
monium sulphate have been found to be two of the best carriers of nitrogen 
for corn and cotton. 

Phosphoric acid and nitrogen are the most important factors for better 
crop yields at the Iredell farm. 

At the Central farm organic matter is the most important consideration. 
The use of basic slag and crimson clover w said to he suitable to keep up 
the yields of cotton. Phospho-germ has given poor results with rye. 

Solving soil problems, IT. L. Russell (Wisconsin Sta. Bui. 882 (1921), pp. 
81-85 , lips. 3 ).— The results of Id years’ fertilizer experiments by F. I.. Musbach 
on Colby soils are briefly summarized, showing that the addition of phosphate 
to stable manure has been advantageous and that better results have been 
obtained with acid phosphate than with rock phosphate. The use of gypsum 
and potash did not pay, but lime Increased the yield of every crop to which it 
was applied. 

Experiments on the tile drainage of Colby soils showed that the spacing of 
tile lines 3 rods apart gave much better crops than spacing 4 rods apart. When 
the tile were spaced 3 rods apart corn was increased in yield 12 per cent, corn 
stover 10 per cent, barley 6 per cent, and potatoes from 5 to 20 per cent, depend- 
ing upon the distance from the tile. 

Tillage experiments on Colby soil showed that deep tilling and subsoiling have 
given negative results as a general rule. 

The nitrification of stable immure nitrogen in cultivated soil, III, C. 
Baktiiel and N. Bengtsson (Med del. Ccntralanst. Forttokwr. Jordhruksomnldet , 
No. 211 (1920), pp. 18; also in K. Landthr. A had. Ifandl. och Tidskr ., 59 (1920), 
No . 8, pp. 518-538 ). — Laboratory studies of the nitrification of ammonium sul 
phate and stable manure in acid lowland moss soils are reported. 

The nitrification of ammonium sulphate proceeded as powerfully in these soils 
as in neutral clay soils in spite of the high acidity. The available nitrogen in 
stable manure was nitrified in these soils and also apparently a certain amount 
68854°— 21 3 
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of the original nitrogen of the soil itself. This is considered to be due probably 
to the neutralizing action of the ammonia of the stable manure on the acid soils. 

Liming did not increase the nitrification of stable manure nitrogen in these 
soils, but did increase the nitrification of ammonium sulphate and of the nitroge- 
nous compounds contained in the soils. Ammonium sulphate was nitrified more 
readily in these soils than in acid clay soils. As the nitrification of ammonium 
sulphate proceeded, the Ph value of these soils was lowered from 5.4 to 4 and 
then remained constant but, notwithstanding the high acidity, nitrification 
proceeded unhindered. * 

The cause of nitrogen losses from solid and liquid manure and other 
organic substances, O. Nolte and K. Pommjek (Larulw. Vers. Sin., 97 (1921), 
No. $-4, pp. 245-260). — Studies of solid and liquid manure singly and combined 
under aerobic and anaerobic conditions showed only small nitrogen losses over 
considerable periods. These are attributed mainly io the evaporation of am- 
monia, and there is said to be no connection between ammonia and moisture 
evaporation. 

The transformation of potassium ammonium nitrate in soil, N. Kkmpf 
(Landw. Vers. Hta., 07 (1921), No. 3-4? pp. 195-217 ). — Studies on the trans- 
formation of potassium ammonium nitrate in sandy clay soil containing con- 
siderable organic matter arc reported. Potassium ammonium nitrate is the 
product of the mitxure of ammonium nitrate and 40 per cent potash salts, and 
contains approximately 35 per cent of nitrogen and 25 per cent of the ammonium 
radical. 

In the mam experiment air-dry soil was mixed with a solution of potassium 
ammonium nitrate. This mixture was calculated to simulate an extra heavy 
fertilization with nitrogen and potash to a depth of about 8 in. After 25 days a 
determination was made of the water-soluble constituents, including nitric, hy 
drochiorie, sulphuric, and silicic acids and the bases ammonium, potassium, so- 
dium, calcium, and magnesium. 

It was found that the monovalent bases ammonium, potassium, and sodium 
wore absorbed by the soil, and that the bivalent bases calcium and magnesium 
took their place in solution. The nitrates varied in behavior. The chlorids 
were not absorbed. The silicates and sulphates first increased in solution and 
then gradually assumed insoluble forms. Of the monovalent bases, sodium was 
the most quickly absorbed at first, but later appeared to bo the least absorbed. 
The absorption of ammonium and potassium from solution increased slowly 
until it was double that at the beginning. In time more ammonium was ab- 
sorbed than potassium and sodium together, although at the beginning the ab- 
sorption of potassium was greater than that of ammonium. Magnesium was 
not so active as calcium in base exchange. 

The transformation m the potassium ammonium nitrate solution proceeded 
very rapidl.v during the first minute of contact with the soil mid thereafter be- 
came gradually slower. After 10 days approximately one-tourth of the am- 
monium content and only about one-fifth of the potassium content of the solu- 
tion had been absorbed by the soil. 

A condition of equilibrium was established between the soil and the modified 
soil solution with reference to the quantities of monov alent and of bivalent bases. 
It is concluded, therefore, that an exchange of bases according to equivalent 
weights does not occur. When double the given amount of potassium ammonium 
nitrate solution was used, no more ammonium nitrogen was absorbed than out of 
the single amount of solution. Less nitrate nitrogen was absorbed from the single 
than from the double solution. The absorption of potassium from the double 
solution was independent of the time factor. This was not the case with the 
single solution. 
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Previous experiments on fertilization with raw phosphates, 0. Reitmaib 

( Nmhr . Dent Landw . Gesell. Osterr., n. svr } (1920), Nos. 38^39, pp. 200 - 
#04; $0-41, pp . 214-219), — The author summarizes a number of pot and field 
experiments in some detail, extending as far back as 1899, on the relative values 
of raw rook phosphate and other more soluble phosphates for different crops. 
One set especially compared eoj*rolite with such materials as hone meal, Thomas 
slag, and Peruvian guano, and another compared superphosphate with Algerian 
phosphate. While the more soluble phosphates in most cases gave larger total 
increases in crops than the raw phosphates, it is concluded that favorable re- 
sults cun be obtained with raw phosphates on most all soil types. 

Attention is drawn to the difficulty of drawing conclusions or of comparing 
results from such exfieriments, owing to the wide variations in conditions under 
which they are conducted. 

The influence of lime and magnesia on the growth of plants, T. Pfeiffer, 
A. Tl tepee, and 0. Pfoten hauer (Jour. Landtr 68 (1920), No. 1 , pp. $-39). — 
Studies art? reported the results of which arc taken to indicate that there 
should he a fixed relation between all plant nutrients in soil for economic 
reasons. On the other lmml, it was found that Die Loew theory that a varia- 
tion from a fixed ratio between lime and magnesia injures crop growth is not 
always correct. Approximately the same crop yields were obtained in four 
different series of experiments in which the lime-magnesia ratio varied be- 
tween 9: 1 and 1:1. There was practically no variation in the amounts of 
lime and magnesia assimilated by Die plants as indicated by analyses. Oats 
endured a high excess of lime. Crop yields were decreased when the lime- 
magnesia ratio was varied from 1:1 to I : 9, which is attributed not to injury 
by the magnesia hut io a deficiency of lime. However, there are indications 
that (here inav he a partial substitution of magnesia for lime although the 
lime is of (ho greater importance in plant growth. 

The content of experimental oats plants in lime and magnesia varied within 
wide limits and in some cases was very high. The general rule that magnesia 
predominates in Die grain and linic in the straw was seldom confirmed. An 
increasing assimilation of magnesia was not accompanied by a corresponding 
increase in assimilation of phosphoric acid. 

The content of the oats plants in potash and soda was rather high and did 
not decrease when the assimilation of lime and magnesia increased. 

Influence of the lime-magnesia ratio on the growth of plants, O, Loew 
(Jour. Landw . , 68 (1920), No. 4 , pp. 223-233). — Referring to the work noted 
above, the author reviews data to show that although there is some evidence 
that a lime-magnesia ratio of 1:1 or of 2:1, according to the nature of the 
soil, is the most favorable for the growth of wheat and oats, pot cultures tend 
to give misleading results owing to crowding of the plants and consequent 
interference with root growth. 

The influence of variable ratios of lime to magnesia on crop growth, 

O. Lkmmeemann and A. Einecke (Landu\ Jahrb 50 (1911), No. 4. pp. 611-648 ; 
pi. 1). — These studies led to the rather indefinite conclusion that there is prob- 
ably not only an optimum ratio of lime to magnesia in soil, but that such a 
ratio also exists between other plant nutrients. Since such relations have not 
yet been established and methods for determining the relatively in minimum 
plant nutrient in soil are as vet not exact, it is concluded that the ratios for 
lime and magnesia established by Loew possess no general importance. 

The removal of lime from soil by smoke gases containing sulphur dioxid, 

P. Uusnov ( Ventu . Gesam. Forstw 45 (1919), No. 11-12, pp. 283-290).— The 
author reviews the work of others bearing on the subject, and briefly reports 
studies which showed that the degree of injury to vegetation by smoke gases 
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stood in no proportional relation to the lime content of the soil or the removal 
of lime therefrom. Vegetation was injured almost as badly on soil containing 
from 0,7 to 1.4 per cent calcium oxid as on soil containing no lime. 

On the other hand, the injury by smoke gases was closely related to the con- 
tent of leaves and needles in sulphuric acid. It is concluded that this is the 
main source of injury. 

Sulphur as a fertilizer for wheat ( Agr . Gas. N. B. Wales , 81 (1920) , Vo. 7, p. 
4 62 ). — A series of tests conducted at the Oowra Experiment Station farm for 
one year with sulphur as a fertilizer for wheat showed a net financial loss in 
all cases, although slight crop increases were noted in some cases. Sulphur 
added with superphosphate seemed to nullify the beneficial effects of the latter. 

Snow as a fertilizer, M. I\ Jacques (Brf. A mar. Mo., 8 (1921) , No. 4> p. 815, 
fig. 1 ), — Data from French experiments are reported indicating the effectiveness 
of the snow screen as a protection against frost, and showing that over a 14- 
year jieriod the soil was enriched hy a total amount of nitrogen equal to 14.80 
kg. per year per hectare (13.2 lbs. per acre). 

Boron in relation to the fertilizer industry, ,T. E. Bbeckenbuxie (Jour. 
Indus, and Enfjin. (hem., IS {1921), No. $, pp. 824, 825 ).— < Greenhouse experi- 
ments with potatoes, beans, and corn to determine the influence of boron jn 
a 4 : 8 : 4 fertilizer, made in the laboratory and containing 0.01 per cent of borax 
by the quantitative method, are reported. 

It, was found that certain percentages of borax are detrimental to plant 
growth, but under favorable conditions such ns optimum moisture, good drain- 
age, etc., rapid recovery was noticeable Corn and beans showed borax poison- 
ing with 0 lbs. of borax per acre, and 10 lbs. per acre showed decidedly harmful 
results. Potatoes were not harnuxi hut rather stimulated when 4 and oven 6 
lbs. of borax were used, while 8 ami 10 Ihs. seemed to cause less root formation 
at the seed and more surface roots. With optimum moisture, plants seemed 
to recover somewhat from the toxic effect of borax when used at the rate of 
6 Ihs. per acre, but in short seasons the recovery would lie too late for good 
crop results. The opinion is expressed that the prevention of seed roots by 
applications of more than 6 lbs. of borax per acre would result in stunted 
growth and death of the plants in a dry season. 

In a brief study of methods for determining boron in fertilizers the conclu- 
sion was reached that the method of Ross and Doemer (E. S. R M 43, p 312) 
gives accurate results when carefully carried out, but that time may he 
saved by using the .Tones and Anderson modification (E. 8. It 43, p. 613). 

AGRICULTURAL BOTANY. 

Textbook of pastoral and agricultural botany, ,T. W. Harshrerger (Phila- 
delphia: P. Blakistonh Eon t( Co., 1920, pp. XI 11 +294, flff*- 120). — This is in- 
tended to furnish information, including bibliographies, regarding the injurious 
and useful plants of America, particular attention having been given to the 
flowering forms. The book epitomizes laboratory and research work as given 
to veterinary students at the University of Pennsylvania. 

Fundamentals of botany, C. S. Gager (Philadelphia : P. BlaMston's Eon & 
Co., 1916, pp. XIX+6W, figs. 438). — Of the three main parts of this introductory 
course in botany, the first (chapters 1-3) deals with fundamental concepts, 
the parts of a flowering plant, and the cell; the second (chapters 4-11) with 
the vegetative functions of plants; the third (chapters 12-38) with structures 
and life histories. 

Heredity and evolution in plants, C. S. Gager (Philadelphia: P. Blaklston's 
Bon cS Co,, 1920 , pp. X *111+265, figs. 114l rev. in Nature [London], 106 (1921), 
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No, 2675, p. 7 28), — This little book, intended originally to reprint only chapters 
31 to 38 of the above course in botany, includes, as completed, considerable 
new matter, the older material having undergone certain modifications. 

Dictionary of botanical equivalents, E. Artschwager and E. M. Smiley 
(Baltimore: Williams de Wilkins Co., 1921, pp. 137). — A dictionary of technical 
French and German words and phrases and their English equivalents, compiled 
for the benefit of readers ol foreign botanical literature and containing many 
terms not occurring in the usual dictionary. 

The generic names of bacteria, E. M. A. Enlows (Pah. Health Serv. U . 8 
Hyg. Lah. Bui. 121 (1920), pp. 115). — The proposed generic names of bacteria 
are arranged alphabetically, each with the author and year of erection, refer- 
ence, and characterization or description of the type species. A list of the 
species is appended 

New Japanese fungi, notes and translations, VIII, T. Tanaka (Mycologia, 
12 (1920), No. 1 , pp. 25*82). — New fungi as here listed include both saprophytes 
and parasites, some of which are indicated as species recently described else- 
where. 

Questions regarding Cucurbita, J. P. Lotsy (Gmettca [The Hague], 1 
(1919), No. 6, pp. 497-581; 2 (1920), No. 1, pp. 1-21, pi. 1, figs. 9).— Several very 
different constant forms could he distinguished within the species C. inaHwa, 
also within (\ pepo. Varieties of the same species cross easily, giving tortile 
segregated hybrids, though as yet crosses between varieties of different species 
have given no results in these 1 experiments. Neither apogamy nor partheno- 
genesis was observed. 

Heredity studies with beans. HI, Albinism, K. T,ietuu:s ami 11. N. Kooi- 

man (Genet tea [The Hague], 1 (1919), No. 6, pp. 582-588, p. 1 , figs. 8 ). — In 
continuation of work previously noted (E S. U. 43, p. SIS), it is stated that a 
strain of dwarf beans having pale yellow seeds was cultivated for several years. 
This strain habitually threw a considerable percentage of albino seedlings, all 
of which died soon after sprouting. Seeds of three of the surviving normal 
given plants of this strain were gathered separately in 1010 and planted in 1937 
and 1918, two of the lots giving normal seedlings only. The third gave green 
and white plants showing simple Memlelian segregation with green leaf color 
as a complete dominant This w T ork is to be continued. 

Analysis of a spontaneous bean hybrid, M. J. Sirks (GcneUca [The 
Hague], 2 (1920), No. 2, pp. 97-114)- — A study of a bean hybrid, carried on 
since 3917, resulted in the identification of seven factors, which are discussed. 

The grand period [in plant growth], H. K ieiu 1 (Biol. Zenthl., 40 (1920), 
No. 10, pp. 488-467, figs. 12).-— This denis analytically with A vena sativa and 
l*isum sativum as regards growth factors, and changes therein and in growth 
rate. 

Studios on the reaction of plant juices, A. R. C. Haas (Soil Sei., 9 (1920), 
No. 5, pp. 841-870, pi. 1, tigs. 11). —The present paper deals with the actual and 
total acidities and the total alkalinity of the juices of a number of plants of 
agricultural Importance, together with a study of the influence of liming the 
soil upon these acidities. The actual acidities of the different parts of the 
plants and their relation to one another are discussed. The effects of age, 
lack of chlorophyll, and changes in illumination upon the actual and total 
acidities of plant juices are also considered. The acidities and alkali reserve 
have been determined for certain conditions of growth. In order to ascertain 
the actual reaction of minute quantities of plant juices, « hydrogen-electrode 
vessel has been used that gave excellent results with only three or four drops 
of liquid. Such reaction appears to be affected by changes in illumination, 
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soil solution, age, and other conditions, indicating that the reaction of plant 
juices is the resultant of many processes. The results of preliminary experi- 
ments bearing upon some of these factors are reported herein. 

It appears that during the life cycle of buckwheat plants the juice may 
undergo a marked change in its actual reaction. Determinations reported with 
observations to be presented later are said to indicate the existence of a close 
relation between the actual and the total acidity, and to show that the total 
acidity tends to fluctuate in the same direction as the actual acidity. Con- 
siderable support is found for the suggestion that the main specific harmful 
influence of soil acidity on certain plants is due to its influence in preventing 
the plants from securing rapidly enough the bases that are needed to neutralize 
and precipitate acids within the plant. 

Radioactivity of potassium {in relation to plant activity], J. Stoklasa 
et al. ( JHochem . Ztschr., 108 (1920), No. 1-8, pp. 109-181+, fig. 1). — These three 
contributions deal respectively with the radioactivity of potassium and Its 
significance in cells lacking or containing chlorophyll ; the mechanism of the 
physiological operation of radium emanation and of the radioacth ity of potas- 
sium on the biochemical changes in relation to the growth processes of plants; 
aud the significance of radioactivity of potassium in photosynthesis. 

Water utilization by plants in wind, Bkuniieck ( Naturw . Ztsvhr. Fornt u. 
Landw ., 18 (1920), No. 5-6, pp. 121-11+1). — This work includes chiefly studies on 
transpiration and the relation of transpiration and water transfer to hardiness 
and other characters of the plant which undergo change with age. 

On the relations between growth and the environmental conditions of 
temperature and bright sunshine, W. E. Bkkncuijcy (Ann. Appl. Biol., 6 
(1920), No. l t , pp. 2U-21+ , i, figs. /7) — Studies continued for 10 months on peas 
under controlled conditions are said to indicate that growth shows two well- 
defined periods, namely, that from the seedling stage until the plant regains 
Its initial weight after loss by respiration, and that during which growth is 
obvious, lasting until desiccation begins. These fieriods an* discussed. 

The maximum growth rate is attained soon after the beginning of the second 
period, and under fa\ornble conditions is maintained for several weeks. The 
decline is marked by definite periods, the incidence of which varies according 
to seasonal conditions. Response to environmental conditions under restricted 
food supply (though decreased) is broadly similar to rosjKmse when food supply 
is unrestricted. 

In the early stages of growth, nitrate absorption is large in comparison with 
dry matter production. This ratio is decreased later owing to the accumulation 
of the products of assimilation. 

The development of photosyntlietic activity during germination, 0. E. 

Buigc.b (Nog. Nor. J London], Prov Ser. B, 91 (1920), No. B 689 , pp. 21+9-268, 
fig. I). —This is the thirteenth section of a series of experimental researches on 
vegetable assimilation and respiration, the twelfth having been contributed by 
Smith (E. S, It., 48, p. 132). 

Leaf development precedes photosynthetic activity, which lags behind green 
pigment formation, a young leaf exhibiting little or no photosyntlietic activity. 
This is considered to indicate that photosynthetic amity requires some factor 
other than chlorophyll. The potentiality of this factor rapidly increases inde- 
pendently of chlorophyll and of illumination. 

Consideration of the results herein presented shows that the activity of the 
photochemical part of the photosyntlietic mechanism in young seedling leaves 
as compared with that of more mature leaves is in some way limited, but ap- 
parently the photochemical part depends for its intensity not only upon chloro- 
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phyil but also upon some other factor. This factor increases with age during 
the early stages of leaf development 

The bearing of these facts is discussed. 

[The effects of cold on seed germination], W. Kin zee (Naturir. Ztschr. 
Forst ii. Landtv., 17 (1919), No. 4^5, pp. 139-142 ), — This account, concluding 
studies previously noted (E. S. It, 35, p. 632), details results of observations 
on plants representing several genera as regards a method of freezing, and the 
results obtained with seed which formerly showed low germinahllity. 

Cold resistance as an ecological factor in the geographical distribution 
of cacti, J. C. T. Uj'Hof (Jour. Ecology, 8 (1920), No. 1, pp. 41-58, pi. 1 , figs. G). — 
This paper gives the results of a study of the various degrees of resistance to 
cold of different species of cacti growing in the deserts of Arizona. 

It appears that the vertical distribution of cacti depends upon the minimum 
winter temperature. The author attempts to explain the cold resistance of 
cacti by means of physiological experiments on the behavior of plants during 
freezing, an important ecological factor, upon which depends entirely the geo- 
graphical distribution of the different species. 

It is stated that species of cacti having relatively thick integuments are 
more resistant to low temperatures of short duration than those having thinner 
integuments, as the penetration of low temperatures through a thick integument 
is slower than through a thinner one. Thin integument may be accidental 
rather than adaptive. Since the lowest winter temperatures in the desert are 
often of short duration, a cactus having a thick integument may pass uninjured 
through temperature low enough to kill the protoplasm. Thick integument 
protects ('actus against sudden and severe temperature changes at any season. 

At higher elevations, on northern exposures, and in more northerly regions 
when 4 severe cold is of longer duration, thick Integuments afford no protection 
to sensitive plants, so tint t the geographical distribution of the species is con- 
fined to situations not subject to persistent cold. 

The protoplasm of these plants can withstand without injui*y a certain low 
temperature for each species, below which death occurs. The quality of re- 
sistance to cold is hereditary. The temperature which damages a plant to any 
extent will kill that plant if continued or repeated sufficiently, and this point 
may be regarded as the killing temperature. 

An ecological study of the algae of some sandhill lakes, E. N. Andersen 
and E. R. Walker (Trans. Amcr . Minos. Roc., 89 (1920), No. 1, pp. 51-85, pis . 
10 , fig. 1). — It appears that the occurrence of algae iu a given body of water at a 
given tune is due, to a certain extent, to seasonal periodicity, also that the 
mineral and gas content of water has much to do with its algal flora. Of these 
factors, alkalinity is thought to be largely the explanation for the wide differ- 
ence observed in the algal llora of lakes lying close together and nearly uniform 
as regards other factors. 

In a given lake the distribution of species may be explained as due to the 
only variable factor, namely light intensity. 

FIELD CROPS. 

[Report of field crops work in Arizona], (}. E. Thompson, R. S. Hawkins, 
and S. Clark (Arizona Rta. Hpt. 1920, pp. 440 * 44 7, figs. 8 ). — Varietal and 
cultural tests of cereals, legumes, grasses, and miscellaneous field crops are 
described in continuation of those previously noted (E. S. R., 44, p. 523). 
Kanred showed a decidedly greater rust resistance than any other wheat variety, 
while Early Buurt, Sonora, Macaroni, and Turkey were heavily damaged by a 
severe rust attack general in the Salt River Valley. 
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[Report of field crops work in North Carolina, 1019—20], 0. R. Wil- 
liams (North Carolina St a. Rpt. 1920 , pp. 22-31 ). — Experiments with field crops 
were conducted along the same general lines as noted heretofore (E. S. R., 41, 
p. 638 ; 43, p. 434). 

In fertilizer trials with tobacco at Reidsville, muriate of potash demon- 
strated its superiority over sulphate of potash in affording protection against 
wildfire, produced better and larger growth, and gave immunity from sand drown. 
At the Granville Farm the variety known as Big Gem, Make All, or Harrison 
Pride possessed a superior resistance to leaf spot and made a vigorous growth, 
but lacked the body and general character of Adcock, Gooch, Warne, and the 
Orinoco**. Results of rate of planting and fertilizer trials indicate that With 
liberal fertilizer applications an increased yield with good Quality can be 
obtained by planting in 4-ft. rows with plants 24 in. apart in the row. 

On red clay soil whore cotton received nitrogenous fertilizers with a further 
side dressing of 50 lbs. of nitrate of soda per acre, a plat receiving nitrate of 
soda at planting averaged 919 lbs. of seed cotton as compared with 767 from the 
plat receiving dried blood. 

The results of fertilizer experiments with wheat on mountain soils recom- 
mend for bottom land soils the use of at least 600 lbs. per acre of fertilizer con- 
taining 10 per cent available phosphoric acid and from 1 to 2 per cent of nitrogen. 
On the upland soils a treatment of GOO lbs. per acre of fertilizer containing from 
10 to 32 per cent of phosphoric acid and from 2 to 3 per cent of nitrogen is 
advised. The nitrogen in the fertilizer used may be reduced by plowing in 
leguminous crops and crop residues grown in rotation with wheat. 

In cotton breeding studies, one strain averaged 2,061 8 lbs. of seed cotton per 
acre while an inferior strain gave only 985.3 lbs. F a hybrids of the more dis- 
tinct pure lines proved earlier, more vigorous, and more productive than either 
parent Where cotton plants from North Carolina and Mississippi-grown seed 
were grown in comparison, the plants from North Carolina seed were earlier, 
slightly taller, and more productive, reversing previous results. Selections of 
Mammoth Yellow, Virginia, and Haberlandt soy beans averaged 5.2, 2, and 
6.2 bu. per acre, respectively, more than the general crop from which they were 
selected. 

Report of agronomy department, M. A. Beeson (Oklahoma Sta. Rpt. 1920 , 
pp. 16, 17, 17-22) .—Further progress of experimental work noted previously 
(E. S. It., 43, p. 32) is reported. The highest yiehlers in the variety tests 
included Si Iv ermine. Boone County White, Strawberry, and Bloody Butcher 
com; Nicholson Improved, Fulglium, Kherson, and Red Rust Proof oats; 
Triumph 44 cotton; Wisconsin rye; and Oklahoma Selected barley. 

Alfalfa plats, untreated, receiving lime alone, manure alone, and llnie and 
manure, produced acre yields of 1,618, 2,308, 6,785, and 6,783 lbs., respectively. 
Where peanuts were cultivated similarly until the spikes were setting, those 
not cultivated late gave the highest hay yield and lowest nut yield; the plat 
receiving ordinary cultivation when the spikes were setting made the second 
highest yield of hay and nuts, and the plat bedded and the vines combed out 
with an ordinary hay rake gave the lowest hay yield and highest nut yield. 

In a test of planting kafir and cow pens in alternate rows, kafir in 42-in. 
rows without (owpeas gave the highest forage and grain yields. Results of 
spacing tests with kafir indicated that from 9 to 12 in. between the plants 
in the rows will give the highest returns. 

Sudan grass gave the best results when seeded from the middle to the last 
of April. Seedings made in rows yielded less than those made broadcast and 
produced hay inferior in quality owing to the excess amount of soil raked up 
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with the hay from the row. From 19 to 30 lbs. broadcast appeared to give the 
best yields. 

Breeding work conducted with cotton, wheat, barley, grain sorghums, i wi- 
ll uts, Sudan grass, and Bermuda grass is briefly noted. 

[Field crops in upper Wisconsin], H. L. Bussell (Wisconsin Rta. Bui, 382 
(1921), pp. 11-17, 18, 20-28, 29, 80, figs. 11). — A popular discussion of practices 
and varieties found profitable in the production of field crops on cleared land 
in upper Wisconsin, together with the outstanding results of experiments with 
cereals, forage, and root crops by K. J, Delwiche and with potatoes by J. G. 
Milward at the several substations in this part of the State. The experimental 
work has largely been noted from other sources (E. S. B., 42, p. 483; 45, 
pp. 181, 226, and 229). 

[Report of the] agronomy department, A. F. Vass (Wyoming Sta. Rpt. 
1920, pp. 124. 125). — Early seeding of small grains gave the best results, con- 
firming work previously noted (E. S. II., 43, p. 134). The leading cereal 
varieties included Swedish Select, Abundance, Banner, and Golden Rain oats; 
Red Fife, Defiance, Blue stem, and Marquis wheat; and O. A. C. No. 21, 
Charlottown, Smyrna, and Hannchen barleys. 

Studies of the relation between the development of potato plants and 
yields seemed to indicate that the larger and more fully developed plants gave 
the greater yield. The relation was more marked with mature plants than 
at 50 days after planting. Where whole, one-half, and one-quarter tubers were 
used as seed, a direct increase in weight of tubers per hill and total weight 
per acre appeared as the size of the seed portion increased. Very little differ- 
ence was noted between the stem and eye ends of tubers when used as seed. 
The average weight of tubers i>er hill increased directly as the distance apart 
of hills in the row increased by 6- in. intervals from 6 to 36 in. Although 
the total acre yield and also the acre yield of marketable tubers was great- 
est with the close planting, the percentage of marketable tubers was lowest. 

[Report of field crops work in Barbados, 1918—1930], J. It. Boveix 
(Barbados J)o])t. Apr. Rpt. 1918-19, pp. 3-19; 1919-20, pp. 3-6). — The continu- 
ation of experiments with various field crops along the same lines as heretofore 
(E. S. It., 44, p, 433) is described. Work with sugar cane has been noted 
from another source (E S. R., 45, p. 132). 

The Improvement of grassland ( Min. Agi\ and Fisheries [London], Misc. 
Pub. 24 (1920), pp. 50). — A general discussion of the improvement of grassland. 
The various types of grassland are considered and improvement methods out- 
lined, including fertilizing, mechanical treatment, renovating mixtures, altered 
methods of grazing, substitution of pasture for meadow conditions, weed eradi- 
cation, and breaking the turf. Notes are also given on seed mixtures, perma- 
nent grass, alfalfa, and sainfoin meadows, and treatment of new> pastures. 

The Improvement of grassland; Suggestions for demonstrations and 
experiments (Min. Agr. and Fisheries [London], Misc . Pub. 25 (1920), pp. 16 ). — 
Supplementing the above, this pamphlet comprises schemes simple in character, 
direct and practical in their object, and intended for farmers. Outlines of 
experimental methods and the fertilizing of meadow hay, rotation hay, and 
established pasture are included. The experiments devised for agricultural 
colleges and institutions, which are more complex and require considerable at- 
tention and supervision, include the general treatment of grassland, mechanical 
operations on grassland, renovating mixtures, the permanence of different va- 
rieties, and the effect on permanence of different sources of origin, seed mix- 
tures, and harvesting seed. 

The irrigation of alfalfa, F. S. Hakeis and D, W. Pittman ( Utah ftta. Bui. 
180 (1921), pp, 8-80, figs. 8). — Field and tank experiments on the irrigation of 
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alfalfa are reported, together with a r£sum£ of earlier work on time and rate 
of irrigation. 

In the experiments at the station the yield generally increased as the total 
amount of water applied increased up to 90 acre-in., the highest amount ap- 
plied, but the gain in yield from the application of more than 30 acre-in. was 
too small to pay for the extra labor. Twenty-five in. applied in weekly quan- 
tities of 2.5 in. gave better results than 30 in. where 5 in. were applied each 
alternate week. With an equal amount of water frequent moderate applica- 
tions gave better yields than fewer heavy ones. 

Where no irrigation was applied 55 per cent of the entire yield came from 
the first cutting and only 14 per cent from the third. Where regular quan- 
tities of water wore applied each week, from 33 to 37 per cent of the crop 
came from the first cutting, from 37 to 39 per cent from the second cutting, 
and from 25 to 30 per cent from the third cutting. Applying the water at 
various times of the irrigating season changed the relative yields of the differ- 
ent cuttings, but did not affect the total annual yield consistently. 

Alfalfa yielded highest when the soil moisture content was kept constantly 
at 25 per cent, about the optimum for seed germination, and was not allowed 
to become much drier periodically. The amount of water required to produce 
a pound of alfalfa increased with an increase of the amount of water applied. 

Corn variety experiments [atl Substation No. 3, Angieton, Tex., E. B. 
Reynolds and N. E. Winters (Texas St a. Bui. 276 ( 1921 ) , pp. 5-75, figs. 2 ). — 
Results of variety tests of corn conducted at Angleton Substation during the 
period 1913 to 1920, Inclusive, excepting 1915, are reported. Varieties con- 
sidered best adapted to the section are described briefly, and a list of those 
included in the annual tests is appended. 

The best yielding varieties during the period included Fentress Strawberry, 
Hastings Prolific, Ferguson Yellow Dent, Thomas and Chisholm, with average 
acre yields of 33.5, 31.(5, 31.5, 31.2, and 29 0 bn., respectively. In a variety- 
date of planting test, varieties planted about March 1 made better average 
yields than when planted 2 and 4 weeks later. Sureropper was first with 31.4 
bu. per acre, and was followed by Ferguson and Chisholm. 

Disking v. plowing corn land for oats, .1. F. Cox ( Michigan Sta. Quart. But , 
8 (11)21), Vo. d, p. 83). — Oats on corn land spring disked, fall plowed, and spring 
plowed produced acre yields of 94.5, 99.7, and 98.3 bu. The increase in yield 
from spring and full plowing was deemed hardly sufficient to pay for the in- 
creased cost of preparing the land as compared to disking in the spring with- 
out plowing. 

Growing peas for canning trade, IT. C. Moore (Michigan Sta. Quart. Bui . , 
3 (1921), No. 8 , pp. 106-108, fig. /). — Brief cultural directions. 

Rejuvenation and improvement of the potato, J. Aumiot (Rev. (Idn. Bot ., 
83 (1921), Nos. 887, pp. 188-189; 888, pp. 2U-268; ah 8. in Compt. Rend . Acad. 
Af/r. Frame, 6 (1920), No. 85, pp. 853-857 ) . — Rejuvenation and improvement 
work with the potato by means of hud mutation, hybridization, ami seed 
selection, conducted in France in 1920, is described. From 142 seed balls, 
4,033 seedlings were secured. Those surviving attacks of pests were entirely 
disease resistant and showed high quality. Several hybrids exhibited high 
resistance to severe attacks of Phytophthora in f e stems. One hybrid, BeurreX 
Bolivienne, when planted in contact with varieties affected with mosaic and 
leaf roll showed absolute freedom from these and other diseases. Individual 
plants of this cross have given yields of 950, 1,(500, and 1,800 gm. per hill, 
respectively. Regarding hybrids, the author concludes as follows: 

The vigor of the resultant cross varies with the differences between parents 
in regard to morphological characters and their nature. The hybrid derives 
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its characteristics from both parents, but the influence of the male parent is 
dominant. The tubers of any one seedling plant are identical as to shape and 
as to color of flesh and skin. Seeds from a single seed bail may produce hy- 
brids differing widely in aerial or subterranean organs, productivity, or earll* 
ness. The resistance of a hybrid may be much greater than that of the more 
resistant of the two parents. This applies in like manner to the other char- 
acters of the plant, e. g., vigor, hardiness, productivity, and color aud quality 
of flesh, and is considered the fundamental principle of rejuvenation and 
improvement. The high fertility of the hybrids has made possible the rendering 
fertile of main crop varieties commonly sterile. 

Chemical studies of the grain sorghums, C. T. Powell and W. G. Fribde- 
mann (Oklahoma St a. Rpt. 1920, pp, 28 , 29, 51-64 ), — The work reported in- 
cluded analyses of fet erita, yellow and white milo, and Black Hull white kafir 
at three stages of growth; kafir flour and meal, niilo flour, aud mixed flours; 
the ash of the whole plant of these varieties in three growth stages, and the 
ash of the grain, meal, and flour from grain sorghums; and determinations of 
water-soluble nitrogen in the green plants, of the inorganic and organic phos- 
phorus m the four varieties, of the pentosans in white milo at three stages of 
growth and in feterita and kafir at maturity, and of sucrose in kafir, darso, and 
yellow milo stalks. 

The percentage of nitrogen in white and yellow milo was found to be much 
greater than in feterita and kafir at each of the three stages of growth. The 
analysis of the ash showed that the grain sorghums removed much potassium 
aud phosphorus from the soil. While the percentage of water-soluble nitrogen 
is very large in the young plant, it decreases very rapidly when the plant nears 
maturity 

Hoy beans, 0. F. Noll and R. IX Lewis ( Pennsylvania 8ta . Bui. 167 (1921), 
pp. 20, /if/s. 2 ). — The culture and uses of soy beans are briefly outlined and the 
results of experiments conducted with the crop at the station reported. 

The leading varieties in seed production included Ebony, Elton, Manchuria, 
Merko, Mongol, and Ohio 30,015. The largest yields of field-cured hay were 
made by Ohio selections, Elton, and Merko. Data on maturity, seed color, and 
number of seeds per ixmnd are tabulated for the several varieties studied. 

Where soy beans replaced outs in a 4-year rotation of corn, oats, wheat, cloven 
and timothy, they produced much protein per acre, and when cut for hay, 
slightly more net energy. Wheat gave somewhat lower yields after soy beans 
than after oats due to later seeding, but the yields of other crops were practi- 
cally the same. Growing soy beans with corn for silage did not give greater 
yields of total material than corn alone, but the presence of 10 per cent or more 
soy beans with corn increased the percentage of protein in the silage npprecL 
ably. No indications that corn grown with soy beans contained more protein 
than corn grown alone were found. 

Experimentation in the crossing of sugar cane, L. Quaglint (La. Plantar, 
6*6' (1921), No. 15, p. 259 ). — The methods and results of hybridization work With 
sugar cane at the Cuban Experiment: Station are outlined. 

In crossing Natal Uba cane with Demerara 74, it was necessary to use a 
variety of wire nainsook-covered caps held in place by props. The best type of 
cap proved to be one with an upper diameter of 45 cm., a lower diameter of 45 
cm., and a height 330 cm. On the lower rim of the cap, 40 cm. of loose cloth 
was tied around the canes, preventing the access of wind-blown pollen. A 
cane about to bloom was tied to the arrow of a pollinizing cane and the two 
placed within the lower part; of the cap. The end of the cut pollinizing cane 
was placed in a can containing about 20 liters of water, with the addition 
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of some charcoal and camphor. About 48 good specimens were obtained, and 
the results were considered satisfactory. 

Sugar-cane experiments in the Leeward Islands, 1018—19, A. 13. Coixens 
ET Ah, ( West Indies Imp. Dept. Agr Leeward I si. Sugar-Cane WxptB., 1916-19, 
pp. 62). — Variety tests with sugar cane, conducted in Antigua, St. Ivitts-Nevis, 
and Montserrat in continuation of similar work (E. S. R., 42, p. 685), are 
reported, together with the results of fertilizer experiments in St. Kitts in the 
season of 1917-18. Data on soils, rainfall, the distinguishing characters of the 
principal varieties included in the experiments, and the acreage under the 
different varieties in Antigua and St. Kitts for the crops of 1917 and 1918 are 
tabulated. 

In Antigua, the two leading plant canes were B. 6308, with acre yields of 
28.4 tons of cane and 3,840 lbs. of sucrose, and B. 3922, with 18.9 tons of cane 
and 3,100 lbs, of sucrose. Sealy Seedling, with an average acre yield of 6,180 
lbs. of sucrose, was first of 10 varieties grown during the past 18 years. B. 
10650, with an average acre yield of 14.3 tons of cane and 2,350 lbs. of sucrose, 
and A. 319, with 15 tons of cane and 2,010 lbs. of sucrose, were the highest 
yielders among ratoon canes tested during 1918-19. Of 10 varieties of ratoon 
canes grown during the past 17 years, Sealy Seedling was first, with an average 
of 8,510 lbs. of sucrose per acre. 

Results of experiments with plant cane for three seasons indicate that in 
Antigua canes are generally ripe at 15 months of age. The question of maturity 
is thought due to rainfall, as in wetter climates, such as Trinidad, experimental 
data indicate that canes ripen in from 18 to 19 months. B. 6450, which ripens 
in Antigua in from 15 to 15.5 months, is considered very late in Trinidad, where 
it matures in from 18.5 to 19 months. 

The leading plant canes grown in St. Kitts were B. FL 10(12) and Ba. 6032, 
with respective acre yields of 27,7 and 29.0 tons of cane and 6,350 and 5,720 lbs. 
of sucrose. B. B. 10(12), with 41.7 tons of cane and 8,510 lbs of sucrose, and 
B. 6308, with 34.6 tons of cane and 6,280 lbs. of sucrose, were the highest-yield- 
ing ratoon canes. Observations on a number of seedlings are noted as here- 
tofore. 

In Nevis, B. H. 10(12), with 26.0 tons per acre and 7,590 lbs. of sucrose, 
and B. 0308, with 27.6 tons of cane and 6,960 lbs. of sucrose, were the highest- 
yielding plant canes. No ratoon canes were grown experimentally in Nevis. 

Sealy Seedling, with 34.5 tons of cane and 7,830 lbs. of sucrose, and B. H. 
10(12), with 31.3 tons of cane and 7,670 lbs. of sucrose, led m the test of plant 
canes in Montserrat. 

Fertilizer experiments in St. Kitts, supplementing those already noted (E. S. 
R., 38, p. 438), showed the highest yield to accrue from combinations of readily 
available nitrogenous manures with potash and phosphate. However, pen 
manure produced Increases nearly as great. Without potash and phosphate, 
readily available nitrogenous manures did not give marked increases iu yield. 
The organic manures, filter-press cake and cottonseed meal, either depressed 
the yield or increased it but slightly. 

Sunflower production for silage, E. €. Schafeb and R. O. Webtlky (IFaaft- 
ington St a. Bui , 162 {1921), pp. 5-20, figs. 4 ). — Information is presented con- 
cerning the culture and probable value of sunflowers for silage, based on data 
from trials at the station and other sources. 

At Pullman sunflowers averaged 11.59 tons of silage per acre, while com 
gave but 5.97 tons. Yields at other stations and different Washington counties 
show sunflowers to be profitable, especially in areas not suitable for corn. 
Wheat following sunflowers averaged 28.4 bu. as compared with 33.8 bu. after 
corn, indicating that land used for sunflowers is somewhat less suitable for 
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immediate wheat production than com land. Rations containing sunflower 
silage are given for dairy and beef cattle and sheep, and notes on sunflower 
diseases are included. 

Water as a limiting factor in the growth of white sweet clover (M. 
alba), A. N. Hume, H. Loomis, and J. G. Hittton (South Dakota Sta . Bui. 191 
(1920), pp. 258-298, fig*. 5). — Experiments to determine to what extent water is 
a limiting factor in the growth of white sweet clover, conducted in pots 
containing sandy loam, silt loam, and clay soils representing large areas of 
the Slate are reported, and results obtained in earlier work along the same 
general line are reviewed at some length. 

White sweet clover apparently lived with ari amount of moisture equal to 
as little as 0 per cent of the dry weight of the loam soils and 11 per cent of 
the clay soils used. Indicating that under otherwise identical conditions differ- 
ences in soil typo may produce variation in the amount of water required for 
the growth of this crop. These observations are said to agree with those of 
other investigators. 

The amount of water utilized by the plant increased as the moisture content 
of the soil was increased. When the soil moisture was increased from 9 per 
cent to a maximum of 32 per cent, the total water used increased from 6.6 
to 79 kg., indicating that sweet clover can adapt itself to the available water 
supply. 

The u\erage production of dry* matter per plant Increased with the total 
amount of water used. The extreme height of main stem also increased with 
an increase of available water up to 22 per cent of the dry weight of the soil. 
With a further increment of available water, the corresponding increase in 
the dry matter was produced by an increase in number of sterns and branches 
and not by an extension in height, of plant. The average weight of the leaves 
of plants and the moan area per leaf appeared to become greater with an in- 
crease' in the amount of available moisture. 

The average actual water requirement, the ratio of grams of water used to 
grams of air-dry tops produced, increased with an augmentation in the amount 
of water available up to 18 per cent of the weight of the soil. The water re- 
quirements for sweet clover varied according to the percentage of water avail- 
able, from 675 to 789 lbs., substantially agreeing with those secured by Briggs 
and Shantz (E. S. It.. 32, p. 127) for conditions at Akron, Colo. 

ijuhani clover (Hughes annual white sweet clover), .1. F. Cox, F. A. 
Kpragu, and E. E. Down {Michigan Sta Crrc. 45 (1921), pp. [41, fig. 1 ). — Brief 
notes on the behavior of Hughes annual white sweet clover (E 8. It., 44, p. 
431 ; 45, p. 132) in Michigan, with practical directions for seed production. 

Sweet potato fertilizer experiments at Substation No. 2, Troup, W. S. 
Hotchkiss (Texas Sta . Bui 27 7 (1921). pp. 8-7, fig. 1).— In fertilizer experi- 
ments with sweet potatoes at Troup Substation in 1907, 1908, and 1911, add 
phosphate gave the highest yield of the materials applied alone, and was fol- 
lowed by cottonseed meal. Potash alone averaged the lowest of any fertilizer 
used, and was apparently not required on the Susquehanna fine sandy loam soil. 
A mixture of acid phosphate and cottonseed meal gave the largest increase and 
the greatest net profit, and from 300 to 500 lbs. per acre of a 3 : Z mixture is 
suggested for ordinary East Texas sweet potato soils. 

[Report of plant breeding work in Arizona], W. E. Bryan and E. H. 
Pressley (Arizona Sta . Bpt. 1920, pp. 480~<488 ). — The Fa generation of a Turkey- 
Sonora wheat hybrid (E. K. It., 44, p. 524) appeared to confirm the classification 
of 4,581 Fa plants grown to maturity into 983 plants with all hard grains, 2,285 
with hard and soft grains, and 1,313 with all soft grains, roughly approaching 
the ratio 1:2:1. The two types of texture have segregated sharply in the sec* 
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ond generation and have maintained their identity. A fair indication of a single 
factor difference between the two types of texture also exists. The offspring of 
28 of 34 selections made from the P 2 plants that headed during the heading 
period of the early parent had individual ranges of heading dates approximately 
the same as those of the parents, with about equal deviation from the mean 
heading dates. These facts, together with the fairly high coefficient of heredity 
(r =0.41 99 ±0.0052) and the grain texture studies, are held to indicate the possi- 
bility of producing early races of hard wheat suitable for the irrigated districts 
of Arizona. 

Wheat production ns Influenced by variety, time of seeding, and source 

of seed, E. G. Schafer, E. P. Gaines, and O. E. Barbee (Washington Bta. Bui. 
159 (1921 (, pp. 5-34, fifW- 10 ). — The principal wheat varieties grown in Wash- 
ington are described and their distribution, yields, and adapted areas indicated, 
and time of seeding and source of seed tests are reported. 

The leading varieties with respective percentages grown in the State in 1918 
and 1919 included Bluest em. 17 2; Early Baart, 10 0; Hybrid 128, 11.5; Marquis, 
10.4; Jenkins Club, 9.2; Forty Fold, 9; Turkey, 7.5; Bed Russian, 0.2; Hybrid 
143, 3.4; Jones Fife, 3.1; and all others, 5.9. The average yields of field and 
nursery plantings during the period 1914 to 1919 showed Buddy, Hybrid 128, 
Quadruple, B1 western. Turkey Bed, and Triplet outstanding, with yields ranging 
from 40 to 4f5.2 bu. per acre. “If Washington would reduce h< r wheats to the 
varieties Bluestem, Early Baart, Hybrid 128, Turkey Bed, Jenkins Club, and 
possibly Marquis, and restrict them to the sections for which they are best 
adapted, more wheat would be raised, less mixture would be found, and the 
market value would be increased.” 

Where two varieties were seeded at 15-dny intervals from August 1 to De- 
cember 1, the highest yield was made Irom the September 1 seeding, closely fol- 
lowed by the August 15 seeding, indicating that crops seeded medium early 
render higher yields than those seeded very early or \ery late. The very early 
and very late seed mgs contained very little smut, but the yields were Jow. 

Hybrid 128, a true winter, and Bluestem, a standard spring variety, were 
planted at week intervals from October 8 to March 25 during 1917 and 1918. 
Bluestem suffeml much greater injury than Hybrid 128, and every planting of 
Bluestem from October 8 to February 11 was so badly winterkilled that reseed- 
ing would have been necessary to secure a profitable stand. Although Hybrid 
128 showed some injury when seeded Irom October 8 to December 24, and was 
comparatively hardy, it failed to head out when seeded later than March 11. 
Spring varieties should not be seeded in the fall because of the danger of 
winterkilling, and winter varieties should not be seeded in the spring because 
they are not likely to head out. 

Haynes Bluestem wheat grown continuously at the station produced slightly 
larger yields than seed of the same variety obtained each year from Minnesota 
and North Dakota. No Improvement was gained by bringing seed wdieat from 
these districts. 

Cultural experiments with wheat, E. G. Schafer, E. F. Gaines, and O. E. 
Barren (Washington 87a. Bui . 160 (1921), pp. 3-19, figs. 8 ). — In tests begun in 
1906, manure at the rate of 10 tons annually applied to spring and w inter wheat 
increased the average acre yield of winter wheat 14.2 bu., while spring wheat 
made a gain of only 2 2 bu. Winter wheat unnmnured yielded 3.8 bu. less than 
spring wheat. Manure rendered its largest return when plowed under in the 
fall for winter wdieat. Winter wheat alternating with fallows, with manure 
plowed under in the spring of the fallow year, put on fallow in the summer, 
and put on wheat in early winter, made 6-year average acre yields of 38.7, 39.5, 
and 40 bu., respectively. However, the annual yields ranged from 27.5 to 49.5 
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bu., 26.4 to 58.8 bu. t and 18.7 to 57.2 bu., respectively, with the first treatment 
making the highest yields during 8 out of 6 years. 

Early plowed and well tilled summer fallow produced an average of 11.8 bu. 
more wheat than when plowed late and left untilled. Spring plowed land 
averaged 2.9 bu. more wheat per acre than fall plowed land during 14 years 
and outyielded the fall plowed .10 times during the period. Where spring wheat 
was grown continuously, the yields did not change materially whether the land 
was plowed 4, 6, 7, or 8 in. annually, or 5 and 8 in. in alternate years. 

Winter wheat seed-bed preparation, L. L. Zook {Nebraska ftta. Bui. 178 
(1921), pp. 16, figs. 2). — Experiments were conducted at the North Platte Sub- 
station to study the effect on winter wheat yields of plowing at different depths, 
early and late plowing, and of packing and seeding without packing. 

Land plowed 8, 7, 10, and 14 in. deep produced average acre yields of 18.2, 
15.2, 15.8, and 14.5 bu., respectively, as compared with 12 bu. from land disked 
only. While the increase made by 7-in. plowing over 3-in. plowing was consid- 
ered sufficient to justify the greater depth, no advantage was gained by plowing 
deeper than 7 in. Moisture determinations made on part of the plats showed in 
no instance an appreciable difference in rapidity or amount <>J moisture storage, 
or in the manner or completeness of its exhaustion whether the soil had been 
plowed shallow, medium, or very deep. 

Although higher yields were secured from early than from hue fall plowing, 
the gain was small and the arrangement of the plats precluded definite con- 
clusions. Better results followed packing than where packing was not practiced, 
the gain being more than enough to pay for the cost of the operation. 

Results of experiments conducted by the U. S. Department of Agriculture 
(E. S It., 89, p. 812) on substations in 12 States are cited to show the unprofit- 
ableness of deep tillage. 

The Improvement of damp grain, M. Heinrtch (Landu\ Vers, Sta., 90 
(1911), No. 1-2, pp . 1/9-67). — Treatment of damp grain with a heated mixture 
of calcium or magnesium oxid with a bicarbonate compound, to remove excess 
moisture, carbonic acid, and ammonia faded to reduce the moisture content 
appreciably The treatment reacted favorably on the germination of oats con- 
taining a fairly high amount of moisture, but the effect was too slight to render 
it of practical \alue Where oats with high moisture content had free access 
to air, the treatment was of no practical benefit. Storing grain with high mois- 
ture content under air-tight conditions favored bacterial development detri- 
mental to germination and vigor. 

Influence of storage conditions on fresh grain (rye), M. Heinrich 
(Landie. Vers . Fta., 90 (1917), No. 1-2, pp. 68-112). — Supplementing earlier work 
(E. S. It., 80, p. 887), the author presents results of tesrs of the effect of 
storage conditions on newly harvested rye Tabulated notes are given on 
moisture content, weight of 1,000 kernels, rate, and percentage and vigor of 
germination of the crop, immediately after harvest, when stored under air- 
tight conditions, and when stored with free access of air, with daily fluctuating 
temperatures (10 hours at 35° O. to 14 hours at 18°), room temperature 
(18°), and reduced temperature (10°). Both dry and damp grain was stored 
under these conditions for periods ranging from 2 to 12 weeks. 

Confined atmosphere with high temperatures exercised a very harmful in- 
fluence on stored fresh grain. Reduced temperatures favored storage without 
ventilation. Although fresh grain appeared less sensitive to confined at- 
mosphere than old grain, it was damaged sooner and to a greater extent by 
fungus attacks. The development of mold fungus damaged the grain less than 
the development of bacteria. The germ maturity of grain cut in the yellow 
ripe stage increased In storage when the grain was not dried out. 
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Ripening after harvest took place with high as well as low temperatures, 
being specially expedited by high temperatures. High moisture content retarded 
after-ripening. With free access of air, the after-ripening was in proportion to 
desiccation. Reduced temperatures favored rapidity of germination in fresh 
grain, bnt as soon as the full germ maturity was reached the action was 
retarded. Witli fresh as well as weather-damaged grain, cool storage had a 
general good effect on germination, resulting in higher final value. Germina- 
tion tests are considered necessary in many cases to determine the actual 
degree of depreciation. 

Work of the seed inspection laboratory for the year 11)19, F, 8. Holmes 
(Maryland St a. Bid. 289 (1920), pp. 25-55). — Results are reported of purity and 
germination tests of 1,455 official samples of seeds collected during 1919. 

The important agricultural weeds, F. Boa n km an n (Die WiehUgsten Land - 
wirtHchaft lichen Vnkriiuter. Berlin: Paul Parey, 1920 , 2. rev. ed pp. 11$, fig#. 
40),— A practical handbook, including a general discussion of weed eradication 
methods followed in Germany and elsewhere, and notes on the propagation, 
and habits of growth of individual weeds, and eradication methods effective 
with each. 

[The use of bagasse paper In weed eradication in Hawaii] ( La. Planter , 

06 (1921), Ao. 15, p. 256 ). — The use of bagasse paper mulch to keep down weed 
growth in sugar cane in Oahu, Hawaii (E. 8. R., 44, p. 437), has been ex- 
tended to the pineapple fields. The paper is much tougher than that, used in 
cane fields, and is strengthened by the introduction of 40 per cent spruce pulp, 
or sulphite, which is added to the bagasse pulp. The young pines are planted 
in boles cut in the paper as it spreads over the ground. The seedlings develop, 
while all grass and weeds under the par>er are killed off through lack of sun- 
light. and air. For cane fields the paper is made in the following widths : Thirty 
in. for 4 ft. rows, 33 in. for 5 ft. rows, and 36 in. for 6 ft. rows. 

HORTICULTURE. 

Plant culture, G. W. Oliver and A. C. Hotter (New York: A. T. De La Mare 
Co., Jne., 1921, If. ed. rev. and enh, pp. 4i \2 , figs. 181). — This is a revised and 
enlarged edition of a work previously noted (E. 8. R., 28, p. 235). 

The garden and its products, R Godinez y Diez (La Huerta y ms Pro - 
ductos. Madrid: lAhr. Angel de Kan Martin f 1916], pp. 4 8/ , figs. 121). — A practi- 
cal treatise on vegetable gardening in two parts. The first part discusses general 
garden operations and the second deals with cultural requirements of the 
various crops. 

[Report of the division of] horticulture, F. ,T. Crider, A. F. Ktnnison, and 
H. W. Albert Kta. Rpt. 1920 , pp. 469~ j 474i figs 2). — Brief notes are 

given on experiments with citrus fruits, dates, olives, walnuts, and pecans. 
Self-sterility studies with 24 olive varieties indicated that a majority were self 
sterile. A list is given of recently introduced plants under trial. 

Report of the horticultural department, 1919—20, F. M. Rolfs (Okla- 
homa Kta. Rpt. 1920 , pp. 46-51).— A progress report of activities for the year 
ending June 30, 1920 (E S. R., 43, p. 36). Studies of the cause of blossom 
drop in the tomato and the development of fruit buds are noted on page 449. 
A list of grape varieties ripening between August 1 and August 23 is given, 
Lamont being the first and Lucile the last. Herbert gave the largest yield of 
fruit 

Report of the horticulturist, A. G. Turney (New Brunswick Dept. Agr . 

Am. Rpt., 1920, pp. 90-105 ).— This is a report on the condition of fruit crops 
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and markets in New Brunswick in 1920, together with notes on demonstration 
orchards. Data on the effect of nitrate of soda as a stimulant to fruit produc- 
tion and on cooperative dusting experiments are included. 

Plant propagation and fruit culture In the Tropics, P. J. Wester (Philip- 
pine Bur. Apr. Bui . Si 3 (1920), 2. rev. ed., pp. IS 4, pis. 23, figs. 5 4). — -A revised 
and enlarged edition of the bulletin previously noted (E. S. K. f 35, p. 042). 

Notes on plant Introduction work, ,7. J. Thornber and .T G. Brown (Ari- 
zona Sta. Rpt. 1920, pp. 459-468)- — Brief descriptive and behavior notes are 
given of 17 plant introductions being tested in the university grounds. The 
Evergreen tamarisk (Tamunx artieulata) of Algerian origin is deemed particu- 
larly desirable as a shade tree on account of its symmetrical form, rapid growth, 
and ease of propagation. Three Pistacia species, 1\ lentutcus, P. vera, and 
P. chinensis, included in the list of plants, have proved adaptable to Arizona 
conditions. 

Peas for canning industry, H. L. Russell ( Wisconsin Sta. Bid . 882 (1921), 
pp. 17, 18, fig. 1). — Jt is noted that a cross between the Horsford and the 
Alaska pea has been found to be specially vigorous, and to show good seed- 
producing possibilities and resistance to root rot. Badger and Horal. tw 7 o 
new early maturing wrinkled peas, are described as prolilic and more evenly 
ripening than any other varieties tested. 

The present status of dusting, H. H. Whetzel (N. Y. State Ilori. Soc. Proc., 
2 (1920), pp. 45-75).— A summary, with tabulations, of experimental results 
with dusting in the United States and Canada. 

Some preliminary results from pruning experiments, W II. Chandler 
(A. Y. State lloit. Soc. Proc., 2 (1920), pp. 77-84). — A preliminary report on 
investigations conducted at Cornel) University to determine the merits of dif- 
ferent types of pruning. 

A comparative study of little pruning, pruning to a central leader, and prun- 
ing to an open head in a variety apple orchard showed a marked increase in yield 
in favor of little pruning. The author points out the difficulty of pruning 
spreading- top varieties like Rhode Island Greening, Baldwin, and Tompkins 
King to a central leader. Open-head pruning of plum trees did not reduce 
fruit! illness to such an extent as with apples. Tabulated records of tin* leaf 
area of much v. little-pruned apple trees showed a marked reduction in leaf 
surface of the much-pruned trees. Studies with nursery apple trees showed a 
reduction in the number of leaves and weight of top and of roots as a result 
of pruning. The top growth of severely pruned 2-year-old apple trees was but 
57.5 per cent that of unpruned. With Elbert a and Early draw ford peaches, 
there was a marked reduction in root growth but none in the top. 

“We must conclude from these experiments Unit any considerable amount 
of pruning dwarfs tin* tree, generally by more than t lie amount of the pruning. 
In case of spur-hearing trees such pruning delays the fruiting of the young 
tree even more than it dwarfs.” 

Types of flowers and in ter sexes in grapes with reference to fruit develop- 
ment, A. B. Stout (New York Sta. Tech. But. 82 (1921), pp. 3-16 , pis. 7). — This 
is the initial report of an investigation, conducted cooperatively by the station 
and the New York Botanical Garden. The material studied was obtained m 
the station vineyards at Geneva, where many named varieties of American 
and European grapes and several thousand seedlings of known parentage are 
grown. The fkwers were examined under the microscope and drawings made 
to scale, with the aid of a Stufen ocular micrometer. The germination of 
the pollen was tested with 5, 7.5, and 10 per cent cane sugar in 1 per cent 
agar. The fertility of the pistils and ovules in the flowers was judged by 
production of fruit and seed in the vineyards. 

08854°-— 21 4 
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The author concludes in part that “a summary of the variations in the 
flowers of cultivated varieties of grapes and of seedlings from them shows that 
there are many grades in the relative development of pistils and stamens. 

“ Complete loss of femalenoss is seen in only a few cases, but various grades 
of rudimentary pistils are present that are incapable of yielding fruits of any 
kind. This evidence suggests that it is a weak grade of femaleness which is 
responsible for the development of seedless fruits. In near-seedless sorts, 
femaleness of still another grade but below that of high seed production. 

“A complete morphological loss of stamens has not been found. The least 
male plants are perhaps among those with recurved stamens, Rmall sterile 
anthers, and only aborted pollen. Such plants are able to function as females 
only. 1*1 ants with erect crinkled stamens and some plants with normal up- 
right filaments are likewise unable to function as males because of impotent 
pollen. In the extreme there is complete loss of one or the other sex, at least 
functionally. Between these extremes there are various grades of relative de- 
velopment and functioning ability of pistils and stamens. In the perfect her- 
maphrodites both of these organs are highly developed and functional, and it is 
these types that include all of the most important and productive of the seeded 
grapes. . . . 

“ The variations in the morphological development of stamens and pistils 
and in their ability to function as sex organs are to be described as phenomena 
of Jntersexualism. The abortion of pollen in reflected, crinkled, and in 
other stamens is seen in flowers that are highly pistillate and (unetional ns 
females. Conversely, extreme Joss of femalenoss is seen in stammate types in 
which maleness is highly developed. In these extremes {he Joss of sox is one- 
sided. Such one-sided impotence is characteristic of iutorsexna lism as distinct 
from the sterility of hybridity, which tends to affect both sexes in the individual 
quite the same. . . . 

“The results of the breeding work already obtained at the si atom indicate 
clearly that tin* use ot seedless and near-seedless plants as male parents in 
crosses with varieties that are strongly female (perfect and imperfect hennaph 
rodites) give progeny that are strongly female and seed producing. . . . 

“The most effective course in breeding for the development of seedless sorts 
is suggested by the conditions of intersexualism. Most individuals and varieties 
producing seedless or near-seedless fruits are strongly stain mate. The former 
can be used as male parents on the latter, which do produce a Jew vinJde seeds, 
Plants strongly male and seedless can be crossed with plants strongly male 
hut weakly female and near-seedless and, also, the self- fertilized progeny of 
the loiter may be obtained. In this way iamjlies weak in femaleness may 
undoubtedly be obtained, in which a considerable number of individuals will 
produce seedless fruits.” 

Top- worked citrus trees, A. D. Stiamiol (Calif. Cxlrorn 6 (1921), No. pp. 
109 , CCf, figs. 3). A discussion of the principles and lira dice of toi»-working 
citrus trees. A table is included showing the comparative yields of top-worked 
v . all-orange trees, in which a slight advantage is indicated in favor of the 
latter. 

Effect of season on the regeneration of sour orange roots, F. F. Hat,ma 
(Calif. C itrogr 6* (1921), No. 3, pp. 273, 299, figs. A brief account of a study 
conducted at the California Citrus Experiment Station in 1911) and 1920, in 
which renewal growth of sour orange roots pruned at different Intervals was 
carefully observed. 

“ The results of this experiment showed that all of the 50 pruned roots re- 
generated, that is, each one produced a number of new roots close to the cut. 
The total amount of new grow th varied with the size of the root.” Roots 
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which were pruned from about the beginning of May to about the last of 
October calloused almost immediately, and new rootlets could be observed 
within two weeks. “On the other hand, roots which were pruned between 
November and April remained inactive until the end of April.” The author 
concludes that the investigation explains why May is the best time for trans- 
planting citrus trees. 

The coconut iu Dahomey, L. Howard (Bui. M attires Grasses Inst . Colon. 
Marseille , No. 2 (1921), pp. 25-35). — This review of the coconut industry in Da- 
homey calls attention to the distribution of trees, cultural practices, present 
status, and future development. 

Crop records of oil palms, A. A. L. IIutoers (Aleded. Alt /. Proefsta. Alg. Ver . 
Rubberplantcrs Oostkust Sumatra, Alg. Scr., No. 8 (1920). pp. 3-15 , pis. 2 ). — 
This report of investigations with the oil palm ( Elacis gumcensis) contains 
information on the area in cultivation, cultural and pruning practices, and 
pollination and yields. 

Crop records of oil palms, A. A. L. Rtjtoers (Commun. Gen. Expt . Sta. 
Alg. Ver. Rubberplantcrs Oostkust Sumatra. Gen. Scr., No. 8 (1920), pp. 3-13, 
pis. 5). — An English translation of the above. 

Nut growing in the United States, W. G. Btxby (North. Nut Growers Assoc. 
Bui. 5 (1920), pp. 20, pis. 2). — Practical information is given on nut production 
in the United States, with re Terence to species and their varieties, improvement, 
cultural practices, and yields. 

Nut culture in Michigan, C. A. Reed (North. Nut Growers Assoc. Proc 10 
(1919), pp. 98-107).— A parter on the status of nut growing in Michigan, with 
particular reference to 11 species which are considered to he available for use 
in that State. 

The practical book of outdoor rose growing for the home garden, G. C. 

Thomas, ,iu. (Philadelphia and, London: J. B. Lippincott Co., 1920 [5. ed.], rev., 
pp. 22 r t , pis. 43) — This revised edition (E. S. R.. 37, p. 836) contains an addi- 
tional chapter entitled Rose Development from 1917 to 1920 < pp, 219-224). 

Landscape gardening, A. J. Downing, rev. by F. A. Waugh (New York: 
John VI ilcu rf Sons, hie.: London: Chapman <t Hall, Ltd., 1921, 10. ed., rev., 
pp. XV-\~i39, pi. 1 , figs. 48) - The purpose of this now edition, extensively rear- 
ranged and modified by the addition of chapters Irani Downing’s Rural Essays, 
is, in the editor’s words, “not so much 1o make the usual revision of an old 
book as to bring together from all Mr. Downing’s writings the best portions of 
his work bearing directly on the subject of landscape gardening.” 

Appendix II, a memoir to the author by <». W. Curtis, presents a review of 
his life and activities. 

The rock garden, E. TI Jenkins (London: Country Life, Ltd.: New York: 
Charles Scribner 1 s Sons, 1920, new ed.. rev. and ml. pp. XI A- 128, pis. 44, figs. 
3). — A revised edition of the work previously noted (E. S. R., 31, p. 743). 

FORESTRY. 

Forestry for the private owner, F. F. Moon and H. C. Belyea (N. Y, State 
Col. Forestry, Syracuse Cnir., Bui. 13 (1920), pp. XIV+166, pis. 15, figs. 15 ). — 
A handbook of forestry prepared for the assistance of the private owner, 
emphasizing the necessity of reforestation of idle and unprofitable lands and 
presenting information relative to desirable species, protection from tire, 
insects and diseases, thinning, harvesting and marketing, etc. A bibliography 
is included. Surveyor’s log rule and volume tables are appended, together 
with a tabulation of the uses of various woods. 



442 


EXPERIMENT STATION RECORD. 


[Vol.45 


Results of experimental planting at Parilla Forest, W. Grrx (Jour. Dept. 
Apr. So. Amt , 24 (1921), No. 6 , pp. 476 , 478-480).- —An experimental tree plant- 
ing in the Pinna roo district of South Australia in an attempt to grow suffi- 
cient timber to supply posts, etc., for the settlers is described. Due to meager 
rainfall, 12.69 in. per year over a 10-year period, none of the tested species 
made a satisfactory growth. 

Growth and its relation to thinning — sample plat studies in mixed 
hardwoods, C. H. Gttise (Jour. Forestry, 19 (1921), No. 5, pp. 546-649). — In an 
experiment conducted In a young, mixed hardwood stand near Mapleton, N. Y„ 
to determine the effect of thinning on the rate and amount of growth, three 
square, quarter-acre plats were laid out, one check, one lightly thinned, and 
one severely thinned. The diameter of every tree in each plat was determined 
and each tree labeled, and at the end of a five-year period the diameters were 
again determined. The results, presented in tabular form, show that the great- 
est increases in diameter and volume growth occurred in the severely thinned 
plat; however, the greatest actual volume was found on the check plat. The 
mortality rate was 4.9 per cent for the check plat, as compared with none for 
the severely thinned plat. 

Report of the division of forestry (Mass. Coinn. Conserv. and State For- 
ester Arm. Rpt., (920, pp. 29-60, pis. 8). — A report of forest activities in Massa- 
chusetts for the year ended November 30, 1920, relative to changes in organiza- 
tion, State plantations, examinations, nursery work, distribution of seedlings, 
forest survey of Hampshire County, white pine blister rust, white pine weevil, 
and administration of the State forests. The State Fire Warden’s Report, by 
M. 0. Hutchins (pp. 45-52) and the Report of the Superintendent of Gypsy- 
moth work, by G. A. Smith (pp. 53-00) are included. 

Biennial report of the Forestry Commission for the two fiscal years 
ending August 31, 1920 (N. 11. State Forestry Comn. Bicn. Rpt , 1919-20, 
pp. 89, pis . 8). — A report of the activities of the commission for the period, giving 
information on forest fire service, control work with white pine blister rust, 
public forests, reforestation, survey of forest resources, the Christmas tree in- 
dustry, the chestnut bark disease, taxation of forest land, etc. A financial 
statement is included. 

Forest trees in the National Arboretum, L. PardIe (Re v. Faux et Forets, 
59 (1921). Nos. 5, pp. 184-188; 6, pp. 166-178). — A report on the behavior of 
broad leaf and coniferous tree species introduced into the National Arboretum 
at Barres, France, during the period 1900-1920. Among the satisfactory spe- 
cies are Thuja plieata. lAboecdrus decurrens , Sequoia washinytoniana, S. sorn- 
pervirens, Pm us Urn via. Cedi us atlantira , Pioca sitchensis , Abies nordmanm- 
ana. and Psendotsuga taxi folia. 

Choice of species for use In plantations of pulp and paper companies in 
the North, H. B. Shepard (Jour. Forestry, 19 (1921), No. 5, pp. 519-525).—' The 
adaptability of four spruce species, Pieca canadensis, P. when s, P. marl ana, 
and V. orcelsa. as material for reforestation with a view to pulp-wood produc- 
tion is discussed. P. canadensis, the white spruce, is deemed the most valu- 
able because of its rapid growth, resistance to pests, adaptability to environ- 
ment, and abundant seed supply. P, exeelsa , the Norway spruce, is considered 
of possible value but not sufficient ly tested. 

The quebracho forests of South America, G. A. Kerr (Jour. Amer. Leather 
Chern . Assoc., 16 (1921), No. //, pp. 172-202, figs. 18).— In this article, based on 
personal observations upon the quebracho forests of Argentina and Paraguay, 
Colorado is described as the most abundant and important of three varieties 
and the chief source of a very important tanning extract Data are presented 
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on tbe distribution, total resources, value, physical aspect of the tree and 
forests, and operations and transportation. 

Wood charcoal and its manufacture, J. , 7 . Kotz£ (Union So, Africa , Forest 
Dept, Bui . 1 (1920), rev,, pp. 17, figs. 14). — The process of charcoal burning is 
described and illustrated. 


DISEASES OF PLANTS. 

Notes on new or little known plant diseases in North Carolina in 1920, 

F. A. Wolf and S. G. Lehman (North Carolina Sta . apt, 1920, pp. 55-58 ), — 
Brief notes are given on a number of diseases observed by the authors that are 
thought to be worthy of permanent record. Among them are lightning injury, 
and associated with it, Phoma corvina ; a root mold of cotton caused by Penicil - 
Hum spimlisporum ; a pod rot of cowpeas due to Choanephora rucurbUarum ; 
pod blight of lima bean caused by Dwporthe phascolorum; anthracnose ( (Horn ~ 
erclla cingulata) of fig; a soft rot of pepper fruits due to Pythium debarya- 
num; mosaic, anthruenose (<7. cingulata), and Phoma blight (Phoma sp.) 
attacking soy beans; the buckeye rot of tomato ( Ph ytophthora terrestria) ; and 
downy mildew of vetch, caused by Peronospora tnciae. 

Annual report of the department of plant pathology and botany, 1919— 
20, .1. Mats! ( Porto Rico Dept. \ar. and Labor Sta Ann. Rpt., 1920, pp. 91-93 ). — 
Notes are given on a number of plant diseases in addition to tbe studies of 
yellow-stripe disease and root diseases of sugar cane. Among the root diseases 
the author reports having discovered Plasm odiophom vaswhman in the vascu- 
lar bundles of stunted cane, and a survey made ot tbe island showed that the 
organism, which is apparently an important factor in cane production, is quite 
extensively distributed. Some investigations were made of the gumming of 
sugar (‘fine due to Bacterium ixiscularutn 

Studies were also made of a new tobacco disease caused by Ph ytophthora 
terrestria, and the same fungus was found in the diseased lesions of grapefruit 
tree trunks. 

[Plant diseases, British Guiana], J. B 77arrison (Brit. Guiana Dept. Sci. 
and Agr. Rpt., 1918, pp. 16, 21, 24)- — Sugar cane root disease ( Marasrnius 
sacchari) showed sporadically In several plantations during the year. King 
spot (Leptosphaena saeehan ), rind fungus (Mclaneonium sacchari), and the 
leaf-sheath fungus ( Cercospora vaginae) caused little damage, owing to in- 
creased host resistance due to favorable weather Coconut bud rot, thought to 
be due to bad conditions, chiefly inadequate drainage, is controlled by employ- 
ment of proper management and suitable soil. Para rubber leaf disease is still 
serious in some localities. 

Plant diseases, (British Guiana), R. Ward ( Brit. Guiana Dept. 8ci„ and 
Agr. Rpt., 1918, p. 52). — Para rubber disease continued prevalent at two points 
named. Coconut bud rot was associated with inadequate drainage. Mango 
and breadfruit ripe rot, prevalent in 1918, proved controllable by use of 
Bordeaux mixture. Cacao witches’ broom was less prevalent than formerly. 
Marasrnius sacchari was the most prevalent disease of sugar cane. 

Report oil activities of the Station of Agricultural Intelligence at Mont- 
pellier, 1918, L. Kavaz (Ann. Beale Natl Agr. Montpellhr, n. scr., 17 (1919), 
No. 2, pp. 181-167, figs. 27). — A brief account is given of the establishment (fol- 
lowing a severe freeze on March 20, 7898) of the service of meteorological and 
agricultural information. This is followed by a detailed account, brought down 
to include 1918, of the development and workings of plans looking to the pre- 
vision, and, so far as possible, the prevention of grape diseases. 
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Oryptogamie rev i ew for 1916, with report on cereal diseases due to 
vegetable parasites, O. Bkiosi ( Bol . Min . Agr. e Indus. f Com. ed Lavoro [Italy], 
Ser. B, 17 (1918), 1, No. /— 6*, pp. 1-9 ). — On the plan of previous reports (E. S. H„ 
SB, p. 351), this deals briefly with diseases of rye, oats, barley, maize, grapes, 
garden plants, fruits, and ornamentals. Publications issued during 1916 are 
listed. 

The Swedish Gymnosporanginms, their hosts and specialization, J, Eriks- 
son (K. Svenska Vetcnsk. A had. Handle 59 (1918), No. 6 , pp. 82, pin. 4> figs * 
13). — This contribution reports in considerable detail studies by the author on 
G. clavarUie forme and G. trcmelloides and on their aecidial stages. A bibli- 
ography is appended. 

[Report on] stations for recording Peronospora [outbreaks and phases], 

1017, P. Voguno (Bol Min. Agr. e Induct., Com. ed Lavoro [Italy], Ser. B, 
17 (1918), I, No. 1-6, pp. 25-80 ). — The system of rejxirting Peronospora out- 
breaks initiated in 1910 was in operation during 1917. An account is given, 
with discussion, of observational data with tabulation of a series of outbreaks 
extending from May 2 to August 3, during which time 19 records were made and 
8 treatments were used. 

Glomerella cingiilata and its eonidial forms, Gloeosporinm piperatum 
and Colletotrlchiini nigrum on chilies and Carica papaya, J. F. Dantxtr 
(Ann. Appl. /ho/., 6 (1920), No. 1/, pp. 245-268, pi. 1). — (J. piperatum and ff. 
nigrum, tbougli causing much loss of fruit in Burma, are not known to be 
destructive to chilies in India. These fungi are considered to be identical and 
to be forms of Glomerella oinynlata, which is said to be synonymous with 
Gihomotiiopsw ( Glomerella ) pi pt rata, the ascogenouH stage of G. pipeuitum . 

A new disease of Carica papaya is described, us caused by the corddial forms 
of a Glomerella showing characters indentical with those of the form found 
on chilies. 

The study of the eonidial forms of the Glomerella on C. papaya also shows 
that Gloeosporium and Oolletotrlchum are one and the same fungus. 

A nematode disease of red clover and straw l>erry in the Pacific North- 
west, L. P. Byars (Phytopathology, 10 (1920), No. 2, pp. 91-95, pin. 2). — A de- 
scription Is given of the nematode disease caused by Tylenehus dipsaai, which 
has been observed on red clover in irrigated fields of Idaho and Utah, and on 
strawberries in Oregon and elsewhere. Usually the nematode attacks only the 
above-ground parts of the plant, and often closely associated with it on the 
clover are a number of other organisms, which appear to assist in a secondary 
manner in causing the trouble. No consistent morphological differences have 
been observed between the nematode occurring on the strawberry and red clover. 

The author reports finding the nematode attacking only one wild plant, 
Phymlin sp., which was growing in a badly diseased field of clover in Utah. 
For the present it is considered inadvisable to plant on infested lands any of 
the crops which are known to he damaged by this nematode. The more im- 
portant of these crops are beans, potatoes, onions, peas, alfalfa, and most 
of the clovers, vetches, and grains. 

[Heed treatment for cereal smuts J, L. Malpkaux ( Vie Agr. et Rurale , 9 
(1920), No. 44> PP • 260-264, figs. 2). — An account is given of injury to cereals 
due to rusts during 1920, and (in tabular form) of experimentation on seed 
treatments for smuts, with discussion of practical measures in this connection. 

Report on the results of experiments on the treatment of oats for the 
prevention of smut, W. W. Philip ( Dumfries , Scot.: J. Maxwell & Son , 1916, 
pp. 10; noted in Scot. Jour. Agr., 2 (1919), No. 2, pp. 222, 223).— > Of the four 
treatments employed in these tests, viz, copper sulphate, hot water, a patent 
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smut dressing, and formalin at tlie rate of a hair pint (of the 40 per cent solu- 
tion) in 18 gal. water to 20 bu, oats, only the last mentioned treatment proved 
to be efficacious in 1915, giving a substantial increase during that year. Repe- 
tition of this treatment on a larger scale (42 acres in 1910 an 112 in 1917) 
gave like results. 

How to protect wheat: Some notes on fungus pests {Jour. Min. Agr. [Lon- 
don], 27 (1920), No. 6 , pp. 548-558, fig . /). — Though diseases of wheat are said to 
have been very numerous in Great Britain in 1920, the most serious were prob- 
ably bunt or stinking smut, yellow rust, and black rust. These are discussed 
in connection with known or proposed measures for decreasing loss due to these 
causes. 

The occurrence of wheat downy mildew in the United States, W. H. 

Weston, .nt. (V. S. Dept. Apr Dept. Cire. 180 (1921), pp. 6 ). — The author re- 
ports the occurrence of the downy mildew of wheat due to Sclera# pora maero- 
8pora in Tennessee and Kentucky. A preliminary study made of the district 
in which the disease was discovered shows that it is restricted almost entirely 
to low-lying, poorly drained fields or parts of fields in which the seedlings hud 
been subjected to excessive moisture, in addition to (lie varieties of wheat com- 
monly cultivated in the region, it was also found on Unwin* comnuitulus. The 
losses occasioned by this disease both in the west Tennessee and Kentucky dis- 
tricts as reported are said to be apparently very slight, but the author desires 
to call the attention of plant pathologists to this disease so that its distribution 
may be discovered as soon as possible. 

Septoria glume blotch of wheat, II. R. Rosen (Arkansas Sta. Bui. 175 
(1921), pp. 8-17, figs. 4 ) . -A description is given of a marked spotting of glumes 
and rachises of a large number of wheat varieties which has been under ob- 
servation in Arkansas for several years. The most conspicuous symptoms are 
said to be on the glumes, particularly the outer ones, which are noticeably dis- 
colored, the discoloration appearing us brownish or purplish-brown spots or 
blotches, often with a hoary appearance, or brownish with a grayish-white 
center. While the glumes, including the beards in bearded varieties, are the 
most likely to be attacked, discolored spots may also be observed on any part 
of the bead. 

A study has been made of the fungus, and its characteristics are said to agree 
very well with those described by Berkeley for Septoria nodorum. Infection 
experiments were carried on by the author with the fungus and the symptoms 
produced were very similar to those occurring under natural infections. No ex- 
periments were undertaken to control the disease, but it is thought that the use 
of early maturing varieties and proper crop rotation would help in controlling 
the disease. 

Take-all disease in wheat, R. Waters (New Zeal. Jour . Apr., 20 (1920), 
No. 3, pp. 137-148 » fit!*- 3). — This note deals with the incidence of take-all 
(Ophiobolus pramdms) in New Zealand, its similarities to other diseases, its per- 
petuation, the susceptibility of wheat and other plants, and control measures. 
These include the rolling and burning of stubble, drainage, suppression of sus- 
ceptible plants, rotation, and destruction of straw from infected areas. 

Varietal susceptibility of beans to rust, F. D. Fromme and S. A. Wtngajrd 
(Jour. Apr. Research [U. S.], 21 (1921), No. 6, pp. $85-404, pis. 5 ). — In a pre- 
vious publiea lion \ 10. S. R., 40, p. 845) the authors described the field behavior 
of a large number of bean varieties with respect to their susceptibility to rust. 
In the present paper, which is a contribution from the Virginia Experiment 
Station, the various phenomena found in bean rust infection and development on 
certain varieties of beaus, especially under greenhouse conditions, are described. 
Considerable attention has been paid to methods of investigation, and the 
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technique of inoculation and method of record are described, the latter being 
believed to be a satisfactory method for expression of the relative rust suscepti- 
bility of bean varieties. 

Of the varieties studied, those with indeterminate growth (pole beans) were 
found more susceptible than those with determinate growth (bush beans). 
Green-pod varieties were found more susceptible than wax-pod beans, and 
varieties having solid red or red-mottled seed were rust resistant, while varieties 
with white seed were more susceptible to the disease than those of any other 
color. Varieties of beans of the marrow type were found rust resistant, and 
those of the pea -bean type proved to be the most susceptible class. Field tests 
which supplemented the greenhouse tests are said to have demonstrated that 
greenhouse tests afforded a reliable index of the field behavior of a variety 
with respect to rust infection. 

The authors made some studies relative to the appearance of biologic forms 
of the bean- rust fungus, and the existence of two biologic forms was demon- 
strated, but the host ranges have not yet been completely worked out. 

A mosaic disease of cabbage as revealed by its nitrogen constituents, 
S. L. JoDiDi, 8. 0. Moulton, and K. 8. Mabklkt {Jour, Amer. Chem, 8oc., Jf2 
(1920), A o. 9 , pp. 1883-1892). — A disease of cabbage, marked by dwarfing, cer- 
tain color changes, metallic luster, brittleness, defective root development, and 
other changes all tending toward lessened crop returns, was investigated in 
1918 by using, along with other methods, those employed in the study of 
spinach disease as noted on page 448. 

This cabbage disease is characterized by denitrification in the affected tissues. 
The nitrates are in pail changed to ammonia which is lost as such, in part to 
nitrites which bring about the elimination of elementary nitrogen. Leaves 
suffer denitrification in much higher degree than do the roots. Diseased tissues 
show an increased proportion of protein and protein nitrogen. This is thought 
to indicate that affected plants build proteins from lower nitrogenous com- 
pounds, and that the protein nitrogen is not attacked by nitrous acid, the pro- 
tein and protein nitrogen being related in the diseased plants to a smaller nitro- 
gen content and a smaller quantity of tissue. Significant differences between 
healthy and diseased cabbage plants are discussed. 

Heart rot, rib rot, and leaf spot of Chinese cabbages, N. A. Bkown and 
R. B. Hakvev ( Phytopathology, 10 ( 1920), Mo. 2, pp. 81-90, figs . 4). — The authors 
report that Chinese cabbage, both loose and tight-headed varieties, is subject 
to the black rot disease produced by Liactaium eampestre. The disease is said to 
be very destructive in seasons of high temperature with excessive moisture. The 
organism was found to enter the plant through the water pores of the leaf and 
through the wounds in roots and stem. Insects were also found to act as car- 
riers. The soft rot organism destroys the heart at once. The spotting occur- 
ring on the leaves is unlike that due to the fungus Altemaria brassicae, which Is 
confined to the outer leaves of the head. 

For the prevention of the disease the practice of sanitary methods in the 
fields and the treatment of the seed with corrosive sublimate solution or formalin 
are recommended. 

Treatment of celery seed for the control of Septoria blight, \V. 8. Kbotjt 
{Jour, Ayr. Research [V. S.J, 21 (1921), No. 5, pp. 869-872).— In a contribution 
from the Massachusetts Experiment Station, the author gives the results of 
a study of the effect of aging celery seed on the vitality of the spores and my- 
celium of 8. petrosehni apw, and the use of hot water as a disinfectant. Tests 
were made of the germination of celery seed of different ages in connection with 
the occurrence of the fungus, and It was found that by purchasing seed 1 
or 2 years old and retaining it until it was 3 or 4 years old the grower could not 
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only eliminate the fungus but also have an opportunity to test the seed for 
pureness of strain, quality of plant produced, and elimination of seed weak 
in vitality. 

The vitality of the conidia and the mycelium of the fungus was found to be 
very low at the end of 1 or 2 years. Celery seed 3 or 4 years old gave good 
germination. 

When the seed was treated with hot water the vitality of spores and my- 
celium in the pericarp was found to be destroyed at 48 to 49° O. (118.4 to 
120.2° F.) without seriously injurying the germinating power of the seed. 

Choanephora cucurbitarum on ehilies (Capsicum spp.), J. F. Dastxtb 
( Arm . Bot. [ London], 34 (1920), No. 185 , pp. 399-408 pi. 1). — An account is 
given of the new disease of chilies ascribed to C. cuouibltarum , showing as 
a wet rot and drooping of the infected tender parts and a die-back of the 
branches. The infection may start from the flowers or more rarely from 
the flower buds. Sporangia, chlamydospores, and zygospores develop in cul- 
tures, conidia apparently only on the host under natural conditions. 

Impairment of clover seeding!* reported, A. I). Sklhy and U. C. Thomas 
( Ohio Fta. Mo. Bui., 6 (1921), No. 5-3, pp. 90-92). — A popular account is given 
of a serious root rot of red clover that has been observed in different parts 
of Ohio. The disease appears to be due to a species of Fusariurn which 
causes much wilting and dying of the growing parts of the plants. On 
account of the possible relation of this disease to corn root rot and wheat 
scab, observations are being conducted to determine the effect of the use of 
infected wheat straw applied with manure on the occurrence of the disease. 

Clover .stem rot (Min. Agr. and Fisheries [London], Leaflet 271 (1020), pp. 
6, figs. 8). — Clover stem rot may be due to the nematode Tylenchus devastatrix 
or to the fungus Fclerotinia trifoliorum . A description is given of the fungus 
disease, with points of distinction between this and the nematode disease. 

Potato tuber diseases (Meded. Phytopath, Dienst Wagenlnycm, No. 9 (1919), 
pp. 12, pis. 8)- -Potato tuber diseases here discussed in connection with control 
measures include Rhizoctonia disease ( R. sokini), lenticel outgrowths (which 
are to he distinguished from wart disease, which is also discussed), Fusariurn 
rot, ordinary scab or scurf (Oospora scabies), misshapen tubers, red rot 
( Phytophthora erythroseptiea) , green tubers, late blight, silver scurf (Hpon^ 
dylocladium atrovirens, Phellomyees selerotiophorus) , leaf curl (Verticilleum 
Bp.), bacterial and undetermined diseases described, nematode attack (Tylen- 
chus devastatrix) , and powdery scab (Fpongospora subtcrranca ) . 

Degeneracy in potatoes, S. Mottet (Join. Ayr. Prat., n. ser., 88 (1920), No. 
14i pp- 287-289, figs. 2). — A brief account is given of conditions associated with 
splindling sprout of potato. This appears in different varieties and may show 
in different degrees in the several sprouts on the same potato, but has not 
yet been successfully identified as to its causation, though associated condi- 
tions are noted herein. 

Potato leaf roll, 1>. Folsom (Maine Ft a. Bui. 297 (1921), pp. 87-512, pis. 4 , 
figs. 3). — This bulletin is designed to present t lie more essential facts presented 
in another publication (E. S. R. 45, p. 145), relating to leaf roll, net-necrosis, and 
spindling-sprout of the Irish potato. 

Summarizing the investigation, the author states that leaf roll is very prev- 
alent in a number of portions of the United States and is increasing in Maine. 
It causes a rolling, rigidity, and discoloration of the leaves, dwarfing of the 
plant, net-necrosis of the tubers, and a great reduction of the yield. The cause 
of leaf roll is said to be located in the juice of the plant, is transmitted into the 
tubers, and can not be reached by applications upon the outside of the plant 
or tubers. The disease is infectious and can be transmitted from one plant to 
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another by plant lice, but by no other means thus far tested except grafting. 
Leaf roll has been controlled in northeastern Maine by tuber selection and 
roguing. Where plan! lice are abundant or leaf roll very prevalent, it is 
thought probable that additional precautions, such as isolation of seed plats 
and spraying for the control of plant lice, may be required. 

Transmission of the mosaic disease of Irish potatoes ( Maine Bta. Bui . 
295 (1920)> pp. 223, 224). — An abstract of a paper previously noted (E. S. R, 
48, p. 54G). 

A disease-resistant potato for southern markets, H. L. Russell (Wis- 
consin Sta. Bui. 332 (1921), p. 28). — Attention is called to a strain of Triumph 
potatoes that has shown remarkable resistance to mosaic. This strain was 
distributed to growers in 1920, and about three carloads of potatoes are said 
to be available for 1921 plantings, either in Wisconsin or in the South, for early 
potato production. 

Potato scab, 3. W. Brann and R. E. Vaughan (Wisconsin Bta. B$il. 331 
(1921), pp. 27, fiq h. 11).— A description is given of potato scab with suggestions 
for its control The most satisfactory treatment has been found to be soaking 
the potatoes from 13 to 2 hours in a solution of corrosive sublimate. 4 oz, to 
80 gal, of water. Formaldehyde was also tested and gave some measure of con- 
trol, but was not as satisfactory as the corrosive sublimate treatment. 

As the solution loses strength with repeated use, the authors recommend 
the adding of # oz of corrosive sublimate after treating each 4 bu. and re- 
storing the volume of water to the original 80 gal. 

Streak disease of potato, W. A. Orton (Phytopathotoffp, 10 (1920) , No. 2, 
pp. 97-100 , pL 1 , ;?//. 1). — The author places on record observations regarding 
a disease of potatoes designated as the streak disease. 

This disease aftects the foliage, attacks full-grown and otherwise normal, 
healthy plants, and frequently progresses so rapidly as to destroy them. 
Shortly utter its appearance on the leatlets, the petiole will be found affected 
and slightly discolored by longitudinal streaks. The petiole later collapses, the 
leaf withers and hangs limp, or the petiole breaks at the point of attachment to 
the stem and hangs by a thread in a dead and dried condition. Marked varietal 
differences have been observed in regard to the occurrence of this disease, the 
nature of which is still in doubt. 

The mosaic disease of spinach as characterized by its nitrogen con- 
stituents, R. L. J omi) t, R. O. Moulton, and K. S. Mark lev (Jour. Amcr. Ch cm. 
Hoc., J f 2 (1920), No. 5, pp. 1061-1070).- -To data by True and others, as previously 
noted (E. R. R., 40, p. 450), the authors add the results of a study begun in 
April, 1918, These, as presented and interpreted, are considered to warrant 
the conclusions that spinach plants, especially their tops, when affected 
with mosaic disease have a smaller percentage of total nitrate, acid amid and 
mono and diamino nitrogen, and a somewhat larger percentage of ammonia 
than normal plants, nitrous acid being present only in diseased plants. This is 
considered due to the fact that denitritication takes places nitrates being 
reduced to nitrites, which, reacting on the various nitrogenous compounds 
present, bring about elimination of nitrogen in a free state and in the form of 
ammonia. Little, if any, denitrification occurs in diseased spinach roots. Con- 
ditions with regard to pcpthl and protein nitrogen are apparently somewhat 
complicated. 

In round figures, spinach nitrogen is made up of 55 per cent protein nitro- 
gen, 4.5 per cent diamino nitrogen, 5.5 per cent monoamino nitrogen, and G per 
cent peptid nitrogen ; more than 70 per cent of the nitrogenous compounds in 
spinach having direct nutritive value. 
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Root disease in cane and suggestions for its control fin South Africa], 

I\ A. VAN der Bijl ( Union So. Africa, Dept. Agt . Jtul. i (1918) , pp . 15, pis . 5). — 
This pamphlet gives an account of work still in pi ogress on a sugar cane root 
disease which is provisionally referred to a soil fungus, Marasmiua sp. Evi- 
dence has been obtained of the agency in this connection of another fungus. 

The fungus appears to he weakly parasitic. The main injury results from its 
smothering the buds, thus causing a poor stand of cane, also from its invasion 
of the roots and stunting the growth of the canes. Not all cases of invasion 
lead to notable injury, however. 

Apparently the fungus is native, and is transmitted by contact with plant 
material, or in such material when diseased. Suggestions are offered regarding 
its control. 

The inode of infection liy smut in sugar cane, .T. F. Dastub (Ann. BoL 
f Ijondon 1, 8) (Ml), No. 18.1. pp. 891-897, figs. 10 ). — Inoculation experiments 
as here outlined are claimed to show that infection of sugar cane with smut 
(Vstilago sacchan) takes place through the buds only, the germinating sporidia 
penetrating the young, thin-walled scale hairs, hut not the ends of the cu! tings 
A hud can produce a spore-bearing shoot within two months alter Infection 
Idsoased cuttings give rise to diseased shoots. 

Chemical variations in yellow-striped cane, F. A. J/wtsz I >om Inoitke (Porto 
Pico Dept. Apr. and Labor Sta. Ann It pi.. 1920, pp . 77, 78). — In a report on 
the investigational work in progress, it is stated that an investigation was 
made by F. I>. Colon to determine what effect, if any, the yellow’ -stripe disease 
of sugar cane bad on the chlorophyll ol the leaves. Spectroscopic observations 
showed that the spectrum of alcoholic solutions of the chlorophyll of diseased 
and health\ cam* did not diller in any respect, indicating that the nature of the 
pigment was not altered b,\ the disease. 

Anol her imestigatnm was made to determine whether the yellow -stripe dis- 
ease caused any inversion of the sucrose m the cane The results obtained 
are held to show that the disease had no effect on the sucrose content of the 
cane, and that il js only when the stalk cracks as a result of the drying process 
Induced by the disease that inversion occurs. 

Investigation of dry rot in swedes, E. B. Levy (New Zeal. Jour. Agr 19 
(1919), No. 7/, pp. 228-228) — Trials of measures tor control of swede dry rot 
wore inaugurated in 1U18 and carried out at tour centers in Southland, where 
the disease is severe. The experimental ion, including mammal, variety, and 
seed-origin trials, is reported in tabular form, with discussion of details. 

In nearly every case tlx* belter the crops in an affected area, the more sub- 
jivt they were to Hie disease. Seed from different localities differed as regards 
susceptibility. Variety tests indicate that while none are immune, some exceed 
others in resistance*, offering a start for the brooding of resistant strains. 

Blossom drop of tomatoes, F. M. Hoofs ( Oklahoma Sla. It pt. 1920, pp. 1ft— 
/ft). — Studios were made of weather conditions, and particularly moisture 
factors, in connection with the setting of tomatoes in Oklahoma. Evidence has 
been secured which seems to indicate that moisture is an important factor in 
the setting of tomato fruit, and that straw mulch is an etlicient conserve!’ of 
soil moisture. 

Notes are given on the attack of Fusariiun on some of the plants and also 
the relative resistance of varieties to Fusarium diseases and attacks on fruit 
late in the season by a species of Phoma. Some injury due to Sept aria lyco- 
p&rsici is also reported. 

Infection experiments on tomatoes with Phytophthora terrestria and 
a hot-water treatment of the fruit, J. Rosenbaum ( Phytopathology , 10 (1920), 
No. 2, pp. 101-105).— As a result of studies made by the author it has been 
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found that an abundant moisture supply, preferably free water, In infected 
soil, is a necessary condition for producing an epidemic infection with P. ter - 
rr stria on tomatoes. The addition of a 1:5,000 solution of copper sulphate 
to infected soil is said to prevent infection of green tomatoes when in contact 
with such soil. The immersion of green tomatoes in water at 60° C. for 1.5 
minutes was found to prevent the spread of the buckeye rot where the infec- 
tion was very recent and the fungus had not penetrated deeply into the tissues. 

A bacterial leaf spot of velvet bean, F. A. Wolf {Phytopathology, 10 (1920), 
No. 2. pp. 78-80, figs. 2 ). — The author reports noticing a leaf spot of the Florida 
velvet bean near West Raleigh, N. C., in 1916. Since that time the disease has 
been observed to be more or less destructive in the same locality, and speci- 
mens have been procured of the disease in widely separated portions of the 
State. The disease is said to be restricted to the leaves, on which it first 
becomes apparent as translucent areas, turning at length to dark brown In 
color. The cause of the organism is said to be a bacterium and Is described 
as a new species under the name Aphmohacter stizolobii. Inoculation experi- 
ments have shown that it has an incubation period of about four days, infec- 
tion occurring through the stomata The invasion at first is intercellular but 
later becomes intracellular, and only parenchyma tissues are involved. 

Development of fruit buds, F. M. Rolfs ( Oklahoma Sta. Rpt . 1920, p f /9 ) - 
Tn connection with a report of a study of the development of fruit buds, the 
author states that apple blotch (PhyllosHcta solitan a) is particularly prevalent 
in Oklahoma, and that it matures its spores earlier than is usually supposed. 
Much winterkilling of fruit buds is reported in the State, and in most cases 
the killing was found to he due to excessive development of the buds during the 
fall. It is hoped that methods of treatment will be worked out so that fruit 
buds may enter the dormant period in a well-matured condition. 

Cherry leaf spot or yellow leaf, G. II. Coons (Michigan Sta. Quart . Bui , 
8 (1921), No. 8, pp. 98-96, figs. 2). — The life hlstorv and effects of the fungus 
causing cherry leaf spot are popularly described. The author gives suggestions 
for tlie control of the disease, consisting of the turning muler of all fallen 
leaves early in the spring, followed by spraying with either dilute lime sulphur 
or Bordeaux mixture, three applications to be given, the first when the petals 
fall, the second about three weeks later, and the third directly after the fruit 
is picked. 

Phony peaches: A disease occurring in middle Georgia, P. C Ne\l (Phy- 
topathology, 10 (1920), No 2 , pp 106-109 , pi. 1. fig. 1 ). — A description is* given 
of a disease of peaches which is said to occur in Georgia. The disease is ehar- 
acterimi by the leaves being somewhat larger than normal and of a dark 
green color Twigs of trees having this disease are particularly noticeable on 
account of their short, stubby growth, and as a result of the disease the entire 
head of the tree is reduced to a rather compact shape. The disease is believed 
to he one of the so-called physiological diseases. 

The amount of fruit produced by trees attacked by this disease is said to 
he small. Field observations seem to indicate that trees which have reached 
the bearing age are more susceptible, although the disease has been found on 
seedlings which were in their sixth season's growth. 

Brown rot of plums and cherries, C. W. Michel (So. Dak. State Hort. Soc. 
Arm. Rpt., H (1911), pp 186, 181).— Brown rot, recognized as the most destruc- 
tive disease of stone fruits, can be perfectly controlled by careful treatment, 
including destruction of diseased material and spraying with self-boiled lime 
sulphur. Three applications of this preparation are considered sufficient if 
a pressure not less than 200 lbs. is employed. 
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Lime-sulphur spray following Bordeaux (New Zeal. Jour, Agr ., 19 (1919), 
No. 6, pp. 371-37 $). — Tests as to the alleged burning (russeting) due to the use 
of lime sulphur following Bordeaux mixture used to control black spot were 
carried out at two points. 

At Arataki fruit on trees twice sprayed with Bordeaux mixture looked well 
In case of some varieties, while in others it appeared dull or slightly scorched. 
Foliage was normal on all trees but one treated with 0:4:50 Bordeaux at 
open-cluster and with 1:80 lime sulphur when the iruit had set, the fruit 
being practically clean and the yield normal. 

At the Papanui orchard, lime sulphur following Bordeaux mixture did not 
reduce the crop. Black spot was kept well in check, and the foliage looked 
healthier than where Bordeaux mixture alone was used. 

Fruit tree rots, K. Noffray (Jour. Agr . Prat., n. ser , 32 (1919), No. 12, pp. 
244-246) —Two root rots, due respectively to Dematoplmra necatn.v and Annil- 
laria mellea , are discussed as to symptoms, effects, and treatments. 

Winter injury of berries, .1. L. Stahl and A. Fr\nk [Washington Pta., 
Went. Wash. Pta Bitno Bui, 9 (1921), No. 3, pp. 84 - 86 , fig. 1). —Popular de- 
scriptions are given of winter injury to the canes of berry plants. Some of 
the factors which induct* a tendency toward injury by frost are mentioned, 
and suggestions are given for the proper maturity of canes to prevent winter 
injury. 

drape anthracnose, B. Noffray (Jour. Agr. Prat , n. ser., 32 (1919), No. 39, 
p. 793 ). — A brief discussion is given of grape anthracnose (Gloeonporium 
ampelophagum) and of means and conditions related to its control. 

Citrus gurnmosis and a new preventive and curative remedy, M. S. 
Bkktoni (Aii. Pienl. Paraguay . Per IF, 1919. No 3. pp. 408-431. 00*- 2 ). — 
Citrus gun miosis, which lias been associated with Bacillus guminiftcutis and 
other factors, is said to cause severe and increasing loss throughout the La 
Plata Basin. It is stated lliat m shaded situations citrus is not attacked by 
gurnmosis, and that even after it appears it may be greatly checked by the use 
of artificial shade This fact is considered to afford strong evidence in favor 
of the view that the cause or essential condition of citrus gummosis lies m 
faulty nutrition and physiological changes, due to lack <>t balance between the 
organic functions and particularly between water uptake and evaporation. 

The relation of certain greenhouse pests to the transmission of a 
geranium leaf spot, P. Carman (Maryland Pta Bui. 239 (1920), pp. 57-80, 
figs. 7). — The author reports that the rejection of a shipment of several thousand 
geranium plants resulted in their examination and discovery of severe insect 
stigmonose and a number of fungus troubles. Further investigations have 
shown that the principal fungus concerned in this disease, which is designated 
as circular spot, is Cercospora brunkii. Studies were made of this organism, 
and the possibility of the transmission of the disease by mites, mi spiders, and 
white flics was investigated. Insects were found to play a very small part, 
if any, in tin* transmission of the disease, but it appears that the spreading of 
the circular .spot is due to methods of watering. Control of the leaf spot may 
be obtained by applications of Bordeaux mixture Good ventilation should 
be provided wherever possible and every precaution taken to prevent excessive 
humidity or dampness. 

Brown bast [in JHevea] (Pubs. Nederland. -Tndisvh Landb . Pynd., 11 (1919), 
No. 11, pp . 88-98 ). — A systematic review is given of Hevea brown bast, the 
causation of which has not been discovered, though It is suspected to be due 
to an organism. 

Late seasonal prodnetion of aecia of Oronartium ribicola, H H. York 
( Phytopathology , 10 (1920), No. 2, p. 111 ). — The author reports the observation 
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of freshly matured aeeia of C. ribicola on a native white pifte tree near 
Amory, Wis M September 1G, 1919. The puzzling occurrences of this fungus on 
Kibes late in the season, which had been earlier apparently free from disease, 
may l>e explained by the presence of such late aeeia. 

On the biology of Pomes applanatus, «T. H. White {Roy. Canada Inst . 
Tram., 12 (1920), No. 2, pp. 183-174, pis, 6, figs. 2). — F. applanatus, widely dis- 
tributed and common in North America and Europe, causes decay of large 
quantities of wood annually, attacking practically all deciduous species and 
several coniferous tres, both living and dead. This fungus is said to have been 
now for the first time comprehensively studied. Investigations here noted 
have followed three main lines, \\n, a study of the morphology and the 
ecology of F. applanatus and of its action on the host; a determination of 
the etiological relationships by culture methods, and a testing of the applica- 
bility of such methods to a study of the timber-destroying fungi; and an 
investigation of the possibility of finding criteria by which to distinguish 
parasitic action on wood from saprophytic action. Details are given of 
studies applied to the lungus on wood and in cultures. 

F. applanatus has been shown to be a wound parasite, and In southern 
Ontario at least to be one of the commonest and most destructive of this 
type. The occurrence of wound gum au<l the multip’ication of tyloses in tt 
band marking the advance of 1 he wood-destroying fungus in a living I roe is 
considered to furnish an unerring criterion for the recognition of the lungus 
as a parasite. An extensive bibliography is given. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

The “ one-letter ” rule for generic names in zoology, \V. L. McAtbe 
(Amcr. Nat.. 35 (1921), No. 036, pp. 89-96). 

Notes on the occurrence of warts on cottontail rabbits, J. E. (tItthkie 
(Jomt Arad. Fei. Troc.. 26 {1919), pp. 157-161, Jig . 1) —This note records the 
frequent occurrence of epithelial growths on the heads o( cottontail rabbits 
in the western border counties of Iowa and in southern Nebraska. 

The migratory bird treaty act (U. F. Depl. 4 gr„ l)cpt. C ire . 182 f 1921), 
pp. 3). — Tins is tin extract from the charge delivered to the grand jury in the 
District Oourt of the United States for the Middle Disliict of Alabama at 
Opelika, April 4, 1921, by Judge II. I). Clayton. 

The crow in Michigan: Its status and methods of control, A. C. Conger 
(Mich Ulan Fla. Quart. HnL, 3 (1921), No. 3, pp. 108 , 109).— This is a brief 
summary of the status and methods of control of the crow in Michigan. 

The status of Merriam’s shrew (ttorex merriami), II. II. T. Jackson 
(Jour. Mammalogy, 2 (1921), No. 1, pp 29- 31, fig. 1). 

Observations on the nematode genus Nematodirus, with descriptions of 
new species, H. G. May ( V. F. Nath Mus. Viov., 58 ( 1920), pp. 577-588, pis. 7). — 
In the course of investigations of the species of Nematodirus, the author Jailed 
to tind any clear diiloreuces between N. fnticolHs ltud. and N. spoilt iger Raili. 
Four new species wore recognized and are described. A list is given of 20 
references to the literature. 

Studies on Myxosporidia.-— A synopsis of genera and species of Myxo* 
sporidia, R. Kudo (111. liiol. Monog 5 (1919). No. 8-4, pp. 265, pis. 25).— The 
author states that the total number of species of Myxosporidia reported to date 
and described in the present work, excluding 12 ambiguous forms, reaches 
237, of which 125 are species which have been observed since 1910. Of these G3 
species occur in North America. The genus Wardia of the family Oratom.vxkhe 
is erected, and 15 species are described as new. 
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The Myxosporidia are common parasites of fish In various parts of the world. 
A list showing their geographical distribution, a host list, and a bibliography of 
10 pages are included. 

The general anatomy and physiology of insects, O. riotrrjjFKT ( hes Jn- 
sccfc»; Anatomic et Physiologic (16n6ra1e,s. Paris: IAbr. Oct arc Doin , 1920, 
2. rrf„ rev., pp. 374 + lXVII], figs. 209 ). — A second edition of this work (K. S. R., 
24, p. 54) on the anatomy and physiology of insects, which includes a bibli- 
ography of 30 pages. 

General treatise on entomology, T. Miyake ( Konchftgakn ITanran J 6k wan. 
Tokyo: Si hokaho , 1919 , rol. 2; rer. in Science, n. Her., 50 (1919), No. 1501. p. 
527 ). — This second volume of the work previously noted (E. S R , 88. p. 857) 
includes a discussion of insects in relation to plants, animals, and man, with 
methods of general study, classification, and collection. A history ot entomology 
in foreign countries and in the older days in Japan is also included. The 
review is by L. O. Howard. 

Report of the division of entomology, F, Sherman and Z. I\ Mktcat.f 
(North Carolina St a. Rpt. 1920, pp. 39-1/5 ). — Investigational work during the 
year is briefly considered by F Sherman. This is followed by n report of the 
entomologist, Z. I\ Metcalf, of the work carried on under the Hatch and Adams 
funds. 

Experiments in the destruction of suckers in tobacco fields have shown that 
from 98 to more than 99 per cent of the flea bottles that were thus forced 
into hibernation before the middle of September died before (lie tobacco was 
up in the seed hods the next spring. On the other hand, in a few cases as 
many as 00 per cent of the beetles which fed on tobacco .suckers until frost 
were able to live through the winter. 

Report of the entomological department. Cl. E. S\nuoun (Oklahoma Sta. 
Rpt. 1920 , pp #/-{o\ fias. 1 ?). — Apicultural work is briefly reported upon, and 
some of (lie more important insect enemies of the season of garden, field, and 
horticultural crops and poultry are noted. 

Annual report, division of entomology, 10 0 Smyth (Porto Rico Dept. 
Am. and kabor Sta. Ann Ttpt., 1920 , pj> S3-S9 ) -Experiments in the artificial 
transmission of cane mottling disense were carried on during the year, in con- 
tinuation of those of the previous year (E. S R , 44 p 159) 

Of 200 experiments with insects that had previously fed upon mottled cane, 
9 with chewing insects ga\e negative results. The other 257 tests were with 
sucking insects, and, of these. 9 gave positive inoculation with the cane mosaic. 
“Of the 9 plants, 2 became diseased following attack of the West Indian cane- 
fly ( Stenocranns sacciiarirorus Westw ), 1 following attack of the yellow cane 
aphis (Sipha flora Forbes), and 1 following attack of the sugar-cane mealy hug, 
Psendocoems ctilccalarUie (?). Three plants became diseased in cages con- 
taining both cane- fly and yellow aphis, and 2 plants in a cage containing both 
cane red spider ( OHoonychus riridis Banks) and the false mottling leaf hopper 
(undetermined) In the ease of the last five inoculations it was not possible 
to fasten the responsibility on a single species of insect From these figures 
it is seen that only 8 5 per cent of the tests made with sucking insects were 
successful, which leaves a considerable margin of doubt In fax or of the theory 
that these insects are the sole carriers of the disease, in view of their compara- 
tive scarcity in many cane tlelds where the disease lias been spreading rapidly.” 

Plant quarantine work is also briefly reported upon. 

Entomology (Ontario Ayr. Col. and F.rpt. Farm Ann. Fpt 1/5 ( 1919), pp. 
31-81 /).— This is a brief report on the occurrence of the more important insects 
of the year and means for their control, together with a brief account of 
spraying experiments. 
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Fiftieth annual report of the Entomological Society of Ontario, 1910 

(Ent. Hoe. Ontario Ann. Rpt 50 (1919), pp. ISO, figs. 20). — This, the usual 
annual report (E. S. R., 42, p. 51), includes the following papers presented at 
the annual meeting: Reports on Insects of the Year: Division No, 3, Toronto 
District, by A. Cosens (pp. 13, 14), Division No. 4, Peterborough District, by 
F. J. A. Morris (pp. 14, 15), Division No. 5, Essex District, by J. W. Noble 
(p. 15) ; Entomological Progress in British Columbia, by R. C. Trelierne (pp. 
16-18) ; Results of Some Preliminary Experiments with ChloropicrJn, by G. J. 
Spencer (pp. 18-21); Our Common Oercopiclos by G. A. Moore (pp. 21-25); 
My Experience this Year in Dusting and Spraying (1919), by Father Leopold 
(pp. 25-30) ; Insect Outbreaks and their Causes, by J. D. Tothili (pp. 31-33) ; 
Further Notes on the Control of Pear Psylla, by W. A. Ross and W. Robinson 
(pp. 33-38) ; The Federal Plant Quarantine Act, by C. L Marlatt (pp. 38-43) ; 
Hopkins’ Bioclimatio Law, by W. Lochhead (pp, 43-49) ; Locusts in Manitoba, 
with Special Reference to the Outbreak in 1919, by N. Criddle (pp. 49-53) ; 
Liie-history Notes on Some Species of Acrididie (Orthoptera) found in British 
Columbia, by E. R. Buekell (pp. 53-01) ; One Year’s Experiments in the Control 
of the Cabbage Maggot, by W. H. Brittain (pp. 61-68) ; The Control of the 
Cabbage Root Maggot in British Columbia, by R. C. Treherne and M. IL Ruh- 
mann (pp 68-701 ; Further Data on the Control of the Cabbage Root Maggot 
in the Ottawa District, by A. Gibson (pp. 71-73) ; Cabbage Maggot Control, by 
L. Caesar and II. C. Iluckett (pp. 73-77) ; The Present Status of Mill-infesting 
Pests in Canada, by E. H Strickland (pp. 77-80) ; Some Notes on the Life 
History of our Common June Beetles, by H. F. Hudson (pp. 81-83) ; Report 
of the Insects of the Year, Division No. 0, by II. F. Hudson (pp. 83, 84) ; The 
Strawberry Root Weevil in British Columbia, by W. Downes (pp. 84-88) ; The 
Strawberry Weevil, by W. A. Ross and C. H Curran (pp. 88-95) ; Insects of 
the Season in Ontario, by W. A. Ross and L. Caesar (pp. 95-104) ; Remarks on 
the Ancestry of Insects and tlieir Allies, by G. C. Crumpton (pp. 105-110); 
Later Developments in the European Corn Borer Situation, by E. P. Pelt (pp. 
110, 111) ; and The Entomological Record, 1919, by A. Gibson and N. Criddle 
(pp. 112-134), 

[Papers on insects and insect control] (Min. Agr. [ France ], Ann. & erv. 
filHphytip*, C, (1918), pp. 51,-tV,, 228-280, 289-3 III, figs. 55 ).— Papers here re- 
ported (E S R., 41, p 59), which relate to economic entomology, include the 
following: Insect Enemies of the Fig Tree, b> F Picard (pp. 34-174), the .spe- 
cial part of which deals with those which attack the wood and those w r hich 
attack the foliage; A Chnleidul Injurious to the Almond Tree in the Syrian Re- 
gion l Rurytoma amygdati End 1, by P. Lesne (pp. 228-241); The Treatment 
of Tree Fruits with Arsenieals Alone and with Insecticides and Fungicides Com- 
bined, by P. Marchal (pp. 242-280) ; Locusts in the Southeast of France in 
1918, by P. Vnyssiere (pp. 289-298) ; Use of the Trap Bait in Combating the 
Cocliylis Moth, by L, Moreau and E. Vinet (pp. 299-312) ; and Experiments 
with Delayed Arsenical Treatments for the Control of the Eudemis Moth 
( Polychroais hotranci Sohiff.), by F. Feytaud (pp. 313-319). 

Report of the Imperial Entomological Conference (Imp. Ent. Conf. [Lon- 
don] Rpt . 1920, pp. 19 ). — This is the report of a conference held at London 
June 1 to 11, 1920. 

Grasshoppers unci related insects (Maine Hta. Doc. 5/fl (1921), pp. S ), — 
This eimilnr briefly summarizes the methods of control of these insects, a 
more detailed account of which is given in Bulletin 296, previously noted 
(E. R. R., 45, p. 254), 
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The screw worm and the wool maggot, O. G. Babcock and D. H. Bennett 
(Texas Sta. Circ. 27 (1921), pp , 3-15, figs. 7).- -This is a popular summary of 
information on the screw worm (pp. 3-14) and the black blow fly or wool 
maggot, Phomiia regina Meig. (pp. 14, 15). 

Insect injuries In relation to apple grading, B. B. Fulton (New York 
State Sta . Bui. 47 5 (1920), pp. 3-42, pis. 4, figs. 19). — In this bulletin the species 
of insects that attack apple fruits are described and grouped according to the 
character of the injuries they produce. A key is given for the identification 
of these species, which permits ready recognition of the typical malformations 
of the fruits. Methods for combating the individual insects are described. The 
bulletin includes colored plates of some apple insects controlled by spraying 
and injuiies common to apples. Charts are given illustrating periods during 
which the insects aie actively injurious to the fruit and the stages in the 
development of the buds and fruit when sprays should he applied. 

Insect enemies of shade trees and ornamentals, G. A. Dean (Karts. State 
Hart. Soc. Men. Rpt 35 (1918-19), pp. 151- 171). —This is a summary of in- 
formation on the more important insect enemies of shade trees and ornamentals 
in Kansas. 

[Insect pests of the oil palm] ( Bid. Imp. lust. [Loudon], IS (1920), No. 2 , 
pp. 237-240).—' Th is is a brief summary of Information on the more important 
insect enemies of Flavin gianecnsis. 

Late developments in arsenical Insecticides, It. A. Cooley* (Better Fruit , 
15 (1920), No. 5, pp. 9, 10, 16). — The author reports that crude white arsenic 
obtained from Montana smelters at a low cost has given quite satisfactory re- 
sults when used in grasshopper control. It was also found that it could be used 
as a spray on potatoes for the control of the potato beetle without injuring the 
foliage, perhaps due in part to the short period of time* that the arsenic was in 
the water, since, when sprayed on the vines, the water evaporated very quickly. 
The first experiment was with the relined white arsenic, and later the crude 
product was applied as a dust and the results were even hotter, due, it is 
thought, to the fineness of the crude product. 

The action of chloropJcrin on grain pests, A. Pttttti and It. Bernatuuni 
(Rend. Aecad. Set. Fis. e Mat. Napoli, 3. set., 23 (1917), No. 4~6* PP • 51-53; 
ubs. in Rev. Appl. Ent., S (1920), h< r. .1, No. S, p. 334). — Chloropicrin has been 
found to he more effective against Calundra granaria , Tenebroides mauritanir 
cus, Lfvmophkrus ferruginous , and the larvae of Sitolroga eerealella, Tinea . 
granella, and Plod to amerieana than is carbon bisulphid, carbon tetrachlorid, 
sulphurous anhydrid, hydrocyanic acid, etc. 

Grasshopper control work in Iowa, II E. Jaqufs (Iowa Acad. Sri. Proc., 
26 (1919), pp. 133-142, figs. 8 ). — The author reports upon work with grass- 
hoppers, the attacks by which during the summer of 3018 seemed to have 
been the most extensive of recent years. 

Experiments conducted during the summer of 1910 showed that grasshoppers 
caught with a hopperdnzer with either kerosene or gasoline as a killing agent 
may be dried even more successfully than those caught alive, and that in 
feed value they are in every way the equal of those caught without kerosene. 
A bushel of grasshoppers caught in (he hopperdnzer, when thoroughly drained, 
weighs 40 lbs. and contains about 85,340 individual insects. In drying the 
weight was reduced to about 31 per cent of the original weight, but they expanded 
enough in bulk to make a bushel weigh only 8 lbs. when thoroughly sun dried. 

The locust in Argentina, F. Laiiille (Min. Agr . Lab. Zoo/., Buenos Aires, 
1920 , pp. 172, pis . 12, figs. 16; abs. in Rev. Appl Ent., 8 (1920). Ser . A, No. 2 , 
pp. 475 , -476*). — This is an extended account of the locusts occurring in Argen- 
68854°— 21 5 
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tina, including Schistocerca fiavofasciata T)eG., N. parancmis Burnt., X. rustica 
F. (pattens Scud ), and X. cmcellata Serv. 

Locusts and their control (Bui. Imp. Inst. [ London J, 18 (1920), No. 2, pp. 
256-270) .—This is a popular summary of information on the subject. 

Thrips damaging tobacco ( A naphothrips striatus Osb.), W. W. Fbogoatt 
{Apr. (kiz. N. X. Wales , 31 (1920), No. 7, pp. 502-506, figs. 2). —The author 
records injury by A. striata# to tobacco in the Tamvorth and Gunnedah districts 
of New South Wales. The attack of the thrips upon the maturing leaves 
causes them to dry and results in a considerable reduction in the weight of the 
infested foliage. The trass deposited all over the surface of the infested leaves 
also damages the quality of the dried leaf. 

The life cycle of aphids and eoccids, K. M. Patch (Maine Xta. Bui. 295 
( 1920). pp. 221, 222 ). — This is an abstract of the paper previously noted 
(E. S. R.< 45, p. 251). 

A descriptive catalogue of the scale insects (Coccidae) of Australia, 

W. W. Froggatt ( Apr. Gaz. N. X. M ales. 25 (1914), Nos. 2 , pp. 127-136, pi. 1; 
4, pp. 811-319, pi. 1; 7, pp. 599-610 . pis. 2; 8, pp. 677-684, pi. 1; 10, pp. 875-882, 
pi 1 ; 11, pp. 983-989, pi, t ; 26 (1915), Nos. 5. pp. h 11-423, pis. f , ; 6, pp. 511-516, 
pi 1 ; 7, pp. 603-615. pis. 3: 9, pp. 77 ',-7 67/, pis. 3; 12. pp. 1055-1061 pis. 2: 27 
(1916), Nos. 6, pp. 425-430, pis. 2: 8, pp. 568-578, pis. 2; 11. pp. 809-816, figs. 5; 
12, pp. 883-888. fig 1 ; 28 (1917), Kos. 2. pp. 134-140, figs. 4; 7, pp. 505-51 k 
figs . 6'). — This 1ms been noted from another source (E. S K., 42, p. 45,1). 

The nondiaspine Coccidae of the Philippine Islands, with descriptions 
of apparently neiv species, IF. Morrison ( Philippine Jour Xcl, 17 (1920). No. 
2, pp. 147-202, pi 1, figs. 40). -This paper includes descriptions of one new 
genus and In e new species. 

On the bionomics and development of Lygocerus testacei maims Kieff. 
and L. ra moron i Kieff. ( Proctotrypoidea-Oeraphronidae) , parasites of 
Aphidius ( Braconidae) , M. D. Hahland (Quart, lour. Micros. Xd. \ London], 
n. ser , 65 (1920), A o. 257, pp. 101-127, das 18 ). — “ L. testaedmamus is a hyper- 
parasite of A phi s sale eh Knit., through the primary parasite Aphidius solids 
Ilah; and L. eanuroni is similarly a hyperparasite of Maerosiphum urilrae 
Kalt., through the primary parasite Aphidius ervi Hal. The Aphidius is at- 
tacked immediately belore or after metamorphosis when lying within the empty 
skin of the aphis within which it is mired. 

“The egg is laid, and post embryonic development takes place, outside the 
body of the host. The evidence points to the conclusion that there are four 
larval instars and three moults. The larvae differ in several particulars from 
those of the families ot Proetotrypoidea pre\ ion sly described, and there is con- 
siderable difference in form between the early and later instars. During de- 
velopment, which lasts about six days, the larva devours Its host, and then 
pupates within tho skin of the aphis for a further period of two weeks. Two 
and possibly more, broods are reared in the season; and it is probable that 
the hyperparasite is a considerable check on the Aphidius in its control of plant- 
lice infestation, 

“ Lygorerus, though occasionally attacked by its own species, was never found 
to he parasitized bv another hymenopteron. This immunity is probably due to 
the active movements w ith which the larva and pupa in the cocoon respond to 
external stimuli.” 

A bibliograph.v of 27 titles is included. 

Black fly on citrus trees, S. F. Ashby (Jour. Jamaica Agr. Xoc., 2k (1920), 
Nos. 3 , pp. 72-74 : 6-1, pp. 182-184 / Gh.v. in Rev. Appl. Knt., 8 (1920), Xer. A, 
No. 2 , pp. Ifi 0, 481 ) —A brief account is given of the occurrence and status of 
the black fly, or spiny citrus w^hite fly (AleuroeaMhus woglumi), In Jamaica. 
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Red and brown fungi appear to slowly follow and attack the pest, and the heavy 
early infestation is appreciably reduced as the fungi become established. It is 
said that at the lower elevations ant control iR frequently 100 per cent efficient. 
In colonization work it is necessary to destroy the small black stinging ant 
by oil emulsion before the establishment of the beneficial ant can be successfully 
accomplished. 

The pink bollworm in the West Indies, H. A. Ballou (Ayr. News [Bar- 
Mas], 19 (1920), No. 487, pp. 4 JO, 4H )- — The pink bollworm was discovered 
in cotton fields in Montserrat on November 5, 1920, and in St. Kitts on Novem- 
ber 15, and Investigations have shown it to be well established on both islands. 
No infestation has been found in Antigua or Nevis. It is thought that the in- 
festation originated on a steamer from Brazil, the cargo of which included 
some 50 tons of cotton seed from that country This steamer is said to have 
called for cargo at St. Kitts, Montserrat, and Antigua in June. 

The control of the codling moth in the Arkansas Valley fruit belt, G. A. 
Dean and W. K. Marttn (Rons. State Hort. Sor. Burn . Rpt , 85 (1918-19), pp. 
89—102. figs. 6) . — This account is accompanied by charts which show the time 
and extent of the damage by the codling moth. 

Spraying apples and pears for control of codling moth, T. P, Urbahnr 
(Calif. Dept. Ayr. {Pamphlet], 1920 , pp. 8). — Directions are given for the appli- 
cation of insecticides for the control of the codling moth in California. 

The corn ear worm, J. W. McCulloch ( Conner, 52 ( 1921). No. G, pp. 87-40 ) . — 
This is a paper presented before a meeting of the Western Canners’ Associa- 
tion at Chicago, in November, 1920. 

Biology and economic importance of Anastatus semiflavidus Gab., a 
recently described egg parasite of Hemileuca oliviae, D. J. Caifrey (Jour. 
Ayr. Research [V 8 ], 21 (1921). \o. 6, pp. 878-884. pi. 1 . figs. 8). — This para- 
site of the New Mexico range caterpillar, //. olirtac Ckll (K. S It , 22, p. 463) 
appears to have been reduced by some severe and unusual climatic condition 
to such an extent that its presence was not discovered prior to 1913. Since 
this time it has increased in numbers each year until it now exerts a power- 
ful influence in the natural control of its host. The parasite has been found 
to be wddelv distributed in that part of northeastern New Mexico which was 
heavily infested by the range caterpillar. 

Oviposit ion begins as soon as the eggs of its host are deposited or about 
the middle of September, and continues until the arrival of severe winter 
weather, which occurs at these high altitudes during late November or early 
December. Judging from numerous dissections of host eggs, it is probable 
that the parasite eggs which are deposited just before the beginning of cold 
weather hibernate in that stage, while the eggs which are deposited early 
in the season hatch and hibernate as partly developed larvae within their 
host. 

The larval period of individuals observed w as limited to about seven months, 
whereas other eggs in the same egg clusters were found to contain full-grown 
dormant larvae nearly two years later. Dissections of 1- and 2-year-old 
eggs collected in the field gave similar results, and established the fact that 
on some occasions the insect remains in a dormant larval state for at least 
two years. 

The pupal period appears to be very short. Adults have been observed in 
the field from the early part of May until the first of December, the maximum 
emergence occurring during July and August. 

“From a series of 49 cages started in September and October, 1914. a 
total of 3£3 adults were reared. These adults required a maximum of 449 
days and a minimum of 226 days to complete their life cycle, the average 



458 


EXPERIMENT STATION RECORD. 


[Vol. 45 


being 880 days. From a series of cages started in October, 1915, a total of 
40 adults were reared. These adults required a maximum of 846 days and a 
minimum of 238 days to complete their life cycle, the average being 266 days. 
From a series of stock cages started the last week in September, 1914, adults 
were reared from the first week In the following Muy until March, 1917, a 
minimum of 7 months and a maximum of 30 months. It is evident that this 
prolonged life cycle was not due to the artificial cage conditions, because 
adults emerged from 1- and 2-year-old eggs collected in the field.’" 

The methods of rearing in cages and the habits of the parasite are con- 
sidered at some length. Adults of A. scmiflavidus were also reared from 
eggs of H. nemdcmis Stretch. Laboratory experiments demonstrated that 
adults emerging from //, olid a c eggs would breed in eggs of II. neradcnsU. 
A study of the life history of If. nerad crisis demonstrated that its life cycle 
and that of II. olwiac correlate very closely. 

The life history and habits of two parasites of blowflies, A. M. Altson 
and H. M. Lefroy {Zooh tioc. London Proc., 1920 , 111 , pp. 195-2^3 figs. 20 ). — 
M The breeding operations and accumulation of supplies of Alysui manducator 
Panz. and N amnia brevicornis Aslim. commenced in July and ceased in Decem- 
ber, 1919. 

“A. manducator oviposits in the larvre of several carrion- feeding Diptera. 
Only one parasite emerges from each host puparia. Over-parasitism kills the 
larva. The mean average of the life cycle is 52 days, and as short ns 25 Both 
sexes are capable of sustained flight, and lived over a month in captivity. Aver- 
age percentage of parasitism over three years was 43 per cent, observed by 
Graham-Smith [E. S. It., 42, p. 361]. Average contents of ovaries 306 eggs for 
12 females. 

“ N. brevicornis oviposits in the puparia of several species of stercoral and 
carrion -feeding dipterous larva*. From I to 62 individuals have been found in 
single puparia parasitized in captivity. The length of the life cycle ranges from 
II to 22.5 days in different countries Only the female can fly, and then only 
very short distances, and can live while ovipositing from 4 to 6 weeks, but for 
a considerably less period without host puparia. The male remains near the 
vicinity of emergence, where its life is spent in fighting and mating. Average 
progeny in the case of five females, observed by Girault and Sanders [E. S. R., 
23, p. 161] and McCarthy, was 113 per female, and affecting on the average 
only 16.4 hosts. 

“ Nason ia can act as an accidental secondary parasite upon A. manducator 
if and when puparia containing the latter are within its limited reach. Both 
parasites in their hibernating stage, i. o., full-grown larva*, can successfully 
withstand over 6 weeks at 2° C. A. manducator appears to be a more important 
parasite as a natural control for the blowfly than N. brevicornis, which appears 
to be more effective as a natural control of Diptera which constantly breed in 
permanent refuse arid garbage heaps, and where hosts would be within crawling 
distance, such as primarily the common house fly ( Musca domestic®) 

Hessian fly prevention: Entomological service to the Ohio farm bu- 
reaus, H. A. Gohsard and T. H. Parks ( Ohio Kta. Mo. But., 6 (1921), No. 5-6, 
pp. 67-76). — The authors report upon the preliminary work of 1919, and the 
result of the late-sowing campaign of these years, the methods of discovering 
the seeding date, and October egg laying. See also a previous note (E. S. It., 
85, p. 899). 

Dusting cotton for the control of the boll weevil, M. C . Tanquaky and 
H. J. Keinhard (Texas 8ta. Circ. 29 (1921), pp. 8-9, fig. 1) This is a report 
of experiments conducted during the season 1920, one with hand guns and two 
with a large traction duster. 
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The experiments with the traction duster show that weevil Infestation may 
be reduced from a high to a very low percentage by dusting with calcium ar- 
senate if applied with efficient machinery. Four applications were made be- 
tween July 17 and August 4 in one of the experiments and four between July 
19 and Aug. 9 in the other. In the two dusted plats in the first of the two 
experiments the percentage of infestation was reduced from 67 to 15.2 per centi 
and from 24.6 to 11 per cent, respectively; while the infestation in the check! 
plats increased from 59 6 to 75.2 per cent in one, decreased from 52 to 47.6 pert 
cent in another, and increased from 19.2 to 56.6 per cent in the third. In thd 
dusted plat in the second experiment infestation was reduced from 41.2 to 
16.4 per cent, while the check plats showed increases of from 58 4 to 73.2 per 1 
cent and from 34.2 to 03.8 per cent, respectively. It is pointed out that thd 
dusting should be commenced before a high percentage of infestation is reached, 
or when Ihe infestation is from 10 to 20 per cent. 

Find good remedy for cucumber beetle (Ohio Eta. Mo. Bui., 6 (1921), 
No. 5-6, p. 92). — Tests made at the Marietta field laboratory show a mixture 
composed of 1 part of calcium arsenate and 20 parts of land plaster, applied 
with a shaker, to be superior to 25 other materials and compounds tested for 
control of the striped cucumber beetle. Applications should he commenced as 
soon as young plants come up, followed by 2 applications per week during fair 
weather, 10 to 12 applications per season usually being required. 

The New Zealand grass grub.— Some notes oil its control, A. H. Cockayne 
(New Zeal. Jour . Apr.. 21 (1920), No. 1, pp. 1-5, jig. 1). --Those notes relate to 
the control of O dontria Zealand lea. 

New serphidoid, eynipoid, and chaleidoid Hymenoptera, A. A. Gtrault 

(0. 8. Not. Mux Proc , 58 (1920), No. 2852. pp 111-216). — Among the new forms 
here described that are of economic importance are the following: Hadronotus 
ajax, reared from eggs of the squash bug at Baton Rouge, La., and known to 
occur in Missouri and Texas; Paiaccraptrocents africanus , reared from a Cero- 
plastes on Etyti'opappus rhimx oralis, Cape of Good Hope, Africa ; Achryxopopha- 
pm io and A . ? e.r, both reared from the citrus mealy hug on bamboo, Manila;, P. I. ; 
Blastothrix tint tunica, irom Lccanium vapreae, Cheshire, Eng ; AchrysochaHs 
camllt, ream] from an A groins za on alfalfa, Elk Point, S. Dak.; Eurytoma 
phoebus , reared from Elymus canadensis May, Elk Point, S. Dak.; Eurytoma 
poloni , reared from the lanae ot an Agromyza m bean roots, Los Bafios, 
Luzon, P. L. reference to which was made by ( Manes y Quesales (E. S. IL, 40, 
p. 457) ; Eurytoma tllwoixcnsix, reared from Elymus, Taber, S. Dak.; Decatoma 
flannmnneiraitn v, parasitic upon Pi odoxus dccipicns , Fort Collins, Colo.; 
Paratrigomgnxtra stall a, roared from Agromyza larva on bean roots, Los 
Kafios, Luzon, i\ 1 ; Tripolycyst us crypto gnat hap , reared from the pupa of 
Crypto gnat ha nodxceps M.ski., Trinidad ; 8 pa 1 any i a musculorum texensis , a 
parasite of tin* stable fly at Dallas, Tex.; and Tcrobia flora , reared from fig, 
Coooanut Grove, Fla. The genera erected are Paraceraptrocerus and Tyndari- 
choides. 

North American ichneumon flies, new and described, with taxonomic 
and liom dictatorial notes, U. A. Cushman (U. E. Natl. Mus . Prop., 58 (1920), 
pp. 251-292. fly. 1). — This paper includes corrections to Vioreck’s Type Species 
of the Genera of Ichneumon Flies (E. S. It., 30, p. 661), and extensive addi- 
tions to the author’s revision of the tribe Cremastini (E. S. It., 38, p. 660), 
together with descriptions of one new genus, one new subgenus, and 23 new 
species of Ichneumonidae, and three new species of Braconidae. Among the 
new species known to be of economic importance are E pi lo crypt us propodeum 
from Polychrosis inteana Clemens, North East, Pa.; Anyitia gallcriae, reared 
from the bee moth at I^ansing, Mich, ; Bassus acrobasidis , reared from Aero - 
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basis caryaevorella on pecan at Brown wood, Tex. ; and Orpihts peleehmevora 
from Geiechia trmlbamaouleUa Chambers at Whitesbog, N. J. The genus 
Oligotmema and the submenus Areolpristomerus are erected./ 

Life-history studies of three jointworm parasites, W. J. Phillips and 
F, W, Poos (Jour. Ayr. Research [U. &.], 21 (1921), No. 6, pp. 405-426, pis. 6, 
ftps. 16).— Life-history studies of three of the more Important parasites of 
EarmoUta trltlvi Fitch, conducted at the laboratory at Charlottesville, Va., 
during the years J 917-3 91 9, are reported upon. The species are Ditropinotm 
aureoriridis Cwfd. and llomoporus chaleidiphapus Walsh and Riley, both 
primary parasites, and Eu primus allyuM French, a primary and secondary 
parasite. The distribution of the first two mentioned is similar to that of the 
jointworm, while E. alh/nil is commonly found wherever the Hessian fly and 
the majority of the species of Harmolita are found, which includes practically 
all of the wheat-growing regions of the United States. 

I), aureoviridis, first described in 1907, apparently prefers H. tritiei anil 
//. vapinkvla I>oa., and has been reared by the authors in cell slides on H. 
elynticola P. and E. and J{. prandis Riley. It breeds freely upon the larvae of 
Eurytom a spp. in the field and In breeding cages, and upon one occasion an 
egg was deposited in a Harmolita cell upon a pupa of 1). aureovmdis. Its eggs 
are deposited in the gall-like cells of II. tritiei external to the host larva, the 
period of incubation of 199 eggs in cell slides varying from 1 to 5.5, with an 
average of 8 days. The largest number of eggs secured from a single female 
was 18 during a period of 12 days. Larvae reared in glass cells became full 
grown in from 0 to 24 days, with an average for 137 of 11 days. The prepupal 
period varied from 1 to G, with an average of 2 days. The papal stage varied 
from 8 to 15, with an average for 8 individuals of 10 days. The winter is 
passed as full-grown larvae in the joiutworm cells in old wheat stubble. In 
Virginia the adults of the first generation begin to emerge about (he first 
week in June and the second generation about the first week in July. Two 
complete and a partial third generation were reared in glass cells during 
1918 and 1919, and apparently a partial third from the field in 1919. 

II. ehaleidiphapus , next to J). aureovvridis , is the most important parasite of 
E. tritiei in Michigan, Illinois, Indiana, Ohio, Kentucky, Tennessee, and Mis- 
souri, while in the Atlantic States Eurytoma sp. is probably of greater im- 
portance. If. chalndiphapus , first described in 1809, is one of the oldest re- 
corded parasites of the jointworm. It has been reared from field collection** of 
II. tritiei, 11. eapinieola, II. srmUs, H. hordei liar., //. elymicola , and II. 
atlantiea. The length of the egg stage varied from 1 to 4.5 days, with an aver- 
age for 71 eggs observed of about 2 5 days. The average number of eggs de- 
posited by 5 females was 81.8 in an average period of 15.2 days. Observations 
of 42 larvae in glass cells show from 5 to 25 da, vs, with an average of about 
11 days, to be required for their development during the summer. The winter 
is passed ns full-grown larvae in the cells of the Jointworm. Observations of 
37 individuals showed a variation of from 1 to G days in the prepupal stage, 
with an average of about 2 days. The length of the pupal stage for G4 individ- 
uals varied from 9 to 10 days Five complete generations were reared at the 
laboratory in cell slides from May to September, 1918. 

E. allynii was first described in 1882, mul its life history was recorded by 
Packard In 1910 (E. 8 It., 85, p. 406). The author considers it to rank about 
fourth in importance in the list of parasites of E. tritiei. It apparently breeds 
as freely as a secondary parasite in jointworm cells as upon jointworms them- 
selves under both field and cage conditions. It has been found breeding as a 
secondary parasite on D. aureoviridis, H. ehalcidiphapus, and Eurytoma sp. 
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both in rages and in the field. It is recorded frvni H. triturt, U . ragmicola t 
Hk fmculata Hwd., E, elytnicola , B. elymwora , 11. atluntiea, H . albomaculata* 
Ashrn., if. grandis grandis, and from what is thought to he a new species which 
forms galls in Panieum clandcstinum , also probably from II. oecidemtalis P. 
and E. and U. hesperus P. and E. The incubation period of TO eggs varied 
from 1 to 4.5 days, with an average of 2.4 days. From 7 to VI with an aver- 
age of 9 days were required for the development of 32 larvae reared in glass 
cells in 1918. They were found to breed freely in cell slides through five gen- 
erations during the season of 1918. The prepupnl stage varied from 1 to 3 
with an average of 1.7 days for 17 individuals, and the jnipal stage from 7 to 
33 with an average of 21 days for 92 individuals. One female observed lived 
52 days and oviposited over a period of 32 days. Four generations were reared 
in glass cell slides during the breeding season of 1918, starting with females 
that emerged from material collected the previous fall and kept under as nearly 
normal conditions as possible. 

“Judging from the observations recorded herewith and from the field ob- 
servations of the season of 1919, it is quite clear why the parasites do not 
quickly gain complete control of the wheat jointworm. The writers have 
found that as the parasites become more abundant hyperparusit ism increases 
greatly. Some of the parasites that are primary only, when present in small 
numbers, become both primary and secondary as they become more abundant.” 

The auditory sense of the honeybee, N. JO UcImioo ( Abs. in Anat. Bee.. 
20 (1921). \o. 2, pp 182, 183). 

The olfactory sense of the honeybee as related to pollination, K. von 
Furscu (Zoo/ Jahrb MU. Ally. Zool. u. Physiol. Tierc , 37 (1919). No. 1-2, pp. 
238, fio*. Jl / ). — This is an extended report of investigations. It includes a 
bibliography of 105 titles, and author and subject indexes. 

Sixty years of beekeeping in California, J. KJ. Fleas v vis (Calif. Cult., 56 
(1921), No. 5, p. 133).— -This is an account by one of the pioneer beekeepers in 
California 

The Ibidant system of beekeeping, O. P. Padant (Hamilton. 111.: Amer. 
Bee Jour.. 1920, pp. X+115, figs ,59). — The chapters of this work relate to 
early experiments and natural history, size of hives, drones and drone produc- 
tion, the Padant hive, handling bees, apiaries, apiary management in the spring, 
swarm prevention and suiiering, extracting the honey, nomadic beekeeping, fall 
management, wintering, diseases of bees, and enenries of bees. 

Preliminary notes on the value of winter protection for bees, J. H. 
Merrill (Nans, State Bort. Soe. Bien. Rpt., 35 (1918-19), pp. J 19-129, figs . 5). — 
Tills is a report upon work conducted with a view to securing data showing the 
necessity for winter protection. 

Six hives containing a known amount of honey and a known number of bees 
were placed on scales and daily readings taken of all changes in weight. Three 
of these hives were sheltered by a windbreak while the others were not. Each 
set of three consisted of one 1 -story hive, one 2-story liive, and one packed hive. 
In addition to making daily readings of the changes in weights, a general 
weighing warn made at the beginning ol the honey How in the spring to de- 
termine the number of bees in the colonies on that date. 

“These observations show 7 that the 2-story hive is preferable to tlm 1 -story 
hive, and the packed hive is much to be preferred over the unpacked hive. It 
was also shown that a windbreak is very essential, esiieclaliy to colonies which 
have no other form of winter protection. The effect of a severe winter was 
found to he less injurious to the overwintering of bees than an open winter. 
Colonies which are packed for the winter consume more stores, owing to the 
fact that more stores are necessary, due to increased brood rearing.” 
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How to control American foulbrood, IL F. Wilson (Wisconsin Bta. But. 
$3$ U921), pp. 21, fig*. 8).— This is a summary of information, giving directions 
for combating this disease of the honeybee. 

POODS— HUMAN NUTRITION. 

The microbiology and microanalysis of foods, A Schneider (Philadelphia: 
P. Blakiston's bon <.(■ Co., 1920, pp. X+262, figs. 131). — As indicated by the title, 
this volume is concerned with the theoretical and practical aspects of the micro- 
biology of foods. The first live chapters are devoted to a discussion of the 
decomposition changes occurring in foods, the principal groups of organisms con- 
cerned in food spoilage, and the kinds of food most and least likely to undergo 
microbial deterioration. The next five chapters contain general and special 
direclions for the mieroanalytieal investigation of food products, proposed food 
ratings based upon t lie author's experience in the examination of food products, 
and the legal standards of purity for animal and vegetable products, salt, and 
alimentary pastes. A diet table, compiled by G. T, Sipes, and a list of 14 refer- 
ence books complete the volume. 

The book for all households, or the art of preserving animal and vege- 
table substances for many years, N. Appert, trails, by K. G. Bttttng ( Chicago : 
Claw Container Ahhoc. A met.. 1920, pp. /tf-f A'V+ 11$. figs. ?’). — This is a trans- 
lation of the original description by Appert of his process of preserving foods 
through sterilization by beat in closed vessels, the process which is the founda- 
tion of the modern methods of canning. 

Although developed more than 100 years ago, the directions read surprisingly 
like those of the modern method of cold pack canning. The general principle, 
as described in the author's words, is “to enclose in the bottle or jar the sub- 
stances that one wishes to preserve; to cork these different vessels with the 
greatest cure, because success depends chiefly on the closing; to submit these 
substances thus enclosed to the action of boiling water in a water bath for 
more or less time according to tlieir nature and in the maimer that 1 shall 
Indicate for each kind of food; and to remove the bottles from the water bath 
at the time prescribed.” 

Among the suggestions and precautions art* to be noted the poor economy in 
using cheap corks (the bottles were sealed by forcing well-softened corks into 
the neck of the bottle with a mallet) ; the necessity of using fresh, well selected 
material and of grading it according to size; and the indispensability of speed 
and cleanliness in tlie preparation of the materials. In the special directions 
for individual vegetables the process of blanching is generally prescribed as 
shown by the following directions for artichokes: “After having removed all 
the unnecessary leaves, and parcel them, they are plunged into boiling water, 
and then into cold water; after they have drained, they are put in wide- 
mouthed bottles, closed, etc., and then in the water bath to receive an hour's 
boiling, etc.” 

Of interest and possible present-day application Is the use of cloth bags for 
holding the separate Jars during sterilization. The bags, which are lowered into 
the water bath by string handles, are said not only to protect the jars against 
breakage, but in the event of breakage from defective glass, the fragments of 
glass remain in the bags. 

In the preserving of fruits the author recommends using no sugar but 
sweetening the tin i shed product when served with a grape sirup prepared by 
boiling down grape juice and treating it with chalk or washed ashes to neu- 
tralize its acidity. The resulting sirup is considered to preserve the uroma 
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and acidity of the fruits better than sugar. .Tams and conserves are prepared 
by boiling down the sterilized fruit with the simp 

A brief sketch of the life of Ajjpert and translations of the correspondence 
at the time of the adoption of this method in France are included. 

The effect of certain agents on the development of some molds, K. G. 
Bitting ( [Chicago] : Glaus Con tamer Assoc. Amer., 1920 , pp. 777, figs. 179). — 
This Is the report of an extensive series of microscopic studies of the effect 
of various agents found naturally in or frequently added to foods upon the 
growth of three molds, Pcnicillium expansum. Altornarui solani , and Oidium 
lavtis, all of which were isolated from tomato products and grown under 
uniform conditions in tomato bouillon, to which were added the various ma- 
terials to be tested. The data reported include a set of tables giving the num- 
ber of days required for germination and the macroscopic developmental fea- 
tures of the growths in the flasks at intervals of 24 hours for the first n days, 
and another set which records the average size and the microscopical appear- 
ance of the conidin of 1 lie Peniei Ilium after germination. The descriptions 
are supplemented by micropbotographs ol the three molds under the varying 
conditions of the experiment. 

The oldest and most generally used preservatives, salt, sugar, and potassium 
nitrate, produced plasmolysis, resulting Anally in the complete arrest of growth 
from starvation but not in the death of the organism. Most of the spices 
tested were innocuous, causing neither retardation nor abnormal effects. All- 
spice, cinnamon, and (‘loves produced varying degrees of enlargement with 
disorganization ol the protoplasm and walls. Mustard produced starvation and 
disorganization of the protoplasm ami in the IVniciIlium a tendency to form 
fruity heads almost directly from the liyplme developed from the germinated 
spore. This was noted even when minute amounts of the mustard were used. 

Citric, lactic, and malic acids in amounts up to 0 per cent caused only a 
slight retardation in development, tartaric a somewhat greater retardation, 
and acetic, benzoic, boric, butyric, and salicylic acids and their sodium salts a 
complete disorganization of both protoplasm and walls. 

Metallic salts produced similar though not so extreme results. Swelling by 
the lesser amounts and stunting by the greater were produced by carbolic and 
the mineral acids, cm>sote, mercuric chloral, and the* alkaloids, the last two 
also causing disorganization of the protoplasm. Alcohol retarded development 
and produced swelling, distortion, and hardening, and in some cases disorganiza- 
tion. 

An extensive list of literature references is appended. 

The nutritive value of some preserved foods, J. Athanasiu, G. Pamfil, 
and P. Stavrrsco (Compt. Rend. Nor. Biol. { /VrmJ, HS (1920), No. 14, pp- 568- 
571, fig. 1). — This is a condensed report of the results of digestion experiments, 
conducted on 10 young men, using various rations employed in the Rumanian 
Army. These included the customary barracks ration of fresh meat, vegetables, 
and bread; canned meat and biscuits (gaieties) ; canned white beans and 
galettes; roast meat and bread; vegetable soup and bread; the barracks ration 
with polenta in place of bread ; vegetable soup and polenta ; cold ptorage 
meat and bread; and white cheese and galettes. Data are presented on the 
protein content of the difierent rations, the coefficients of digestibility of the 
protein of the different rations, the urinary nitrogen, the content of starch, 
the content of salts, the salts eliminated, and the chlorals eliminated. The 
principal conclusions drawn are that the proteins of white beans and corn 
are more difficult to digest than those of bread and meat, that the starch 
of the white beans and corn are more difflcult to digest than those of breadi 
and other vegetables, that canned meat is more diflicult to digest than boiled 
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or roasted meat, and that the nitrogen balance is lowest on feeding with white 
beans and with polenta in place of breads 

The chemical properties of food fats of different biological Talues, 
S. Rosenbaum (Bloch eta. Ztschr J09 (1920), pp. 271-278). — In an effort to 
determine a possible relationship between the composition of food fats and their 
biological value, determinations of phosphatide and sterols were made in egg 
yolk fat, cod liver oil, butter fat, human milk fat, lard, and hazel nut oil. 
No quantitative differences could be found which could be correlated with 
differences in biological value, 

Experiments on leavening bread, J. Groks feed ( Cheni . Ztg., 44 (1920), 
No. 14$, pp, 889, 890). — As the result of various attempts to obtain a substitute 
for yeast which would have satisfactory leavening powers without using up 
the nutrients in the flour as does yeast, and which would not give the bread 
the objectionable taste often resulting from the use of soda, the author sug- 
gests a combination of equal parts of sodium bicarbonate ancl calcium car- 
bonate with sour tmlk as a source of lactic acid. The sour milk is used instead 
of sweet milk or water to form the dough, and to the dough is added during 
kneading a mixture of opinl parts ol the two salts in the proportion of 14 gw. 
to 1 liter of the sour milk. The reactions involved consist in the evolution 
of OO* by the action of the lactic acid on the sodium carbonate and tin* 
removal of the excess of acid bv union with the calcium carbonate, forming 
calcium lactate which does not have the disagreeable taste imparted to the 
bread by excess of sodium carbonate. 

Note on the influence of diet on the energy expenditure hi work, J. B. 
Orr and J. l\ Kfnukii (Jour. Boy Army Died. Vorjis, 80 (1921), No. 2, pp. 
81--86). — To determine whether the amount of energy expended per unit of work 
is influenced by I lie nature of the preceding meal, the resting metabolism and 
the energy expenditure on a constant amount of work were determined upon 
a single subject in the postabsorptive state immediately before a meal <15 
hours after the last meal) and alter an interval of 90 minutes following meals 
in which protein, fat, and carbohydrate, respectively, predominated. The 
test meals consisted of 50 gm. of oatmeal, with additions of 100 gm plasmon 
(about 80 per cent casein), SO gm. of cane sugar, and Ho gm. of margarin 
for the high protein, sugar, and fat diets, respectively The protein and car- 
bohydrate meals furnished about 540 calories and the fat about 4S0 calories 
each. The work consisted in marching along a corridor at the rate of 100 yds 
a minute. The energv expenditure was measured by indirect calorimetry. 
The increase in net expenditure on work in calories per minute was found to be 
for the protein meals 3 80 in the post absorptive state and 3.96 after meals 
for carbohydrate 3.71 and 3. 05, and tor fat 3.77 and 3.77, respectively. 

These results show that the expenditure of energy per unit of work performed 
is influenced by the nature oi the preceding meal. Following the high pro- 
tein meal, the increase due to work is greater and following a high carbo- 
hydrate meal less than in the preceding post absorptive state, while following 
a high tat meal the extra energy expenditure duo to food is equal to that 
due to work While it is suggested that the difference in results obtained 
in these three eases is due to a difference in the mechanism of stimulation 
involved by the ingestion of protein, carbohydrate, and fat. it is pointed out 
the results are not comparable with those obtained at a different period rela- 
tive to Ingestion of food or after a longer period of work. 

Artificial nutrition and vitamins, F Rotimann {fiber Kumtliche Emiih- 
rung vnd Vita mine. Berlin: Barn tru eye r Bros. 1910, pp. V+150, pis. 2, figs. 
19). — This monograph, which is one of the series of biochemical studies edited 
by A. Kaniiz, is of historic interest in that the author as late as 1916 refused 
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to believe in the existence of vitamins. In addition to reports of original in- 
vestigations which are considered to prove that mice can he successfully 
nourished on a diet of purified foodstuffs, a rather extensive digest of vitamin 
literature is presented, together with arguments attempting to disprove the 
vitamin theory in each case. The explanation given throughout is that the 
materials furnishing the so-called vitamins were instead furnishing supplemen- 
tary materials ( Ergiinz ungsstoffe ) for the incomplete proteins of the purified food 
material. As illustration the proteins of polished rice are considered incom- 
plete, while the silver skin contains “ Krgtinzungsstoffe,” evidently assumed to 
be of the nature of unknown amino acids, which, when combined with the 
protein of the polished rice, render it complete. An extensive list of literature 
references is given as footnotes. 

Nutrition experiments {Oklahoma Sta. Rpt. 1920 , p. 81). — When young 
rats were fed various rations, the lot receiving wheat, potatoes, and milk 
made better gams the iirsl 30 duys than any lot not fed milk except the lot 
fed cheese alone. During the next 30 days, the lot receiving cheese showed 
the largest gain in weight, followed by the oatless group and the wbeatless 
group. 

In another test, rats receiving potatoes, salt pork, and water, supplemented by 
wheat bread and oatmeal, made an average gain in weight in 30 days of 20.4 
gin., while a lot receiving corn meal as a supplement gamed 14.8 gm. Cor- 
responding lots also receiving milk gained 44 and 44.5 gm. 

Lower vegetative forms and the accessory factors of growth, P. Goy 
(Vompt. fiend \ciul tfei. [Paris], 112 {1921), No. If. pp. 242-&JM ).- — From a study, 
the details of which are not presented, of the food requirements of a number 
of unicellular organisms including Bacchnromyccs cercvisiae , Mucar mucedo , 
Aspeipillus viper, Penicillin m glaucum , Bacillus megathorium, and several other 
organisms, I he author states that these lower vegetable forms do not require 
for their development any organic substances of the nature of the so-called 
vitamins, but that their proliferation is remarkably stimulated by the addition 
of a small amount of an inorganic medium in which has formerly boon grown 
either an identical or different spe< ios. The organic substance conferring this 
property Inis been extracted by means of etbei in a crystal livable form from a 
culture of Mueor. It does not show its growth-promoting property until it has 
been heated at from 85 to 00° C. and loses it at l(j8 to 170° dry heat, but is not 
affected by heating m the autoclave for 1.5 hours at 130°. The substance is 
further described as containing carbon, possessing acid properties, melting at 
175°, not precipitating with phosphotungstie acid, presenting none of the 
characteristics ot an amino acid, and showing no trace of phosphorus or nitro- 
gen. Similar results have been obtained from extracts of vegetable tissues and 
lemon and orange juice. 

- Tiie properties upon which the conclusion is drawn that the new substance 
is not of the nature of the hitherto recognized vitamins are summarized as 
the need of previous heating to render the substance active, nondestruction 
by moist heat even at a high temperature, and the presence of the substance in 
the grains of polished rice. On the oilier hand the small amount of material 
necessary, its destruction by radium and by boiliug in alkaline solution, its 
resistance to ultraviolet light, and its truly accessory character point to its 
being a growth-promoting substance not indispensable to the life of unicellular 
organisms but singularly efficacious for their proliferation. 

The effects of yeast vitamin water-soluble B on plant cell masses and 
on biocolloids, IX T. MacDougal (&oe. ItJxpl. Biol and j led Proc., 18 {1920), 
No. 8 f pp. 85-87). —The action of the water-soluble vitamin in yeast upon the 
hydration of various plant materials is reported. Sections of the materials 
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were placed in slender dishes into which the solutions were poured. The 
swelling in a vitamin solution prepared by diluting 1 part of yeast in 1,000 of 
distilled water was compared with that in distilled water alone, using the 
auxograph in taking the measurements. Various colloidal preparations were 
also hydrated in the vitamin solution, and the swellings at 15° C., relative to 
that in water taken us 100 are reported. 

The vitamin solution at an Il-ion concentration of pH—5.25 caused hydra- 
tion in excess of that in water with agar, agar and soap, agar-gelatin, agar* 
gelatin and salts in various proportions, and gelatin, and lessened hydration in 
agar and salts, agar-gelatin and soap, gelatin and salts, and gelatin and soaps. 
The vitamin solution caused excess hydration with mature fruits, pith and 
joints of plants, and dried cell masses of roots and Joints of Opuntia, and 
lessened hydration in young tubers of potato and roots of corn. Increased 
hydration took place in root -tips of orange seedlings and of strawberry plants. 
It is suggested that the accelerating action of this vitamin on such unlike 
colloids may he due to the action of various components inert to each other, 
and which affect but one of the mam components of the biocolloids of the 
mixtures or of living matter. 

Food accessory factors in relation to the teeth and bones, P. It. Howe 
(Commonwealth l Mann. Dept. Pub . Health], 7 (1920), No. + pp. 228-22 J h fig*. 
5).— The author reports that la* has obtained marked changes In the teeth, the 
alveolar processes, and the jaws of guinea pigs by prolonged feeding on 
vitamin-deficient diets, consisting of rolled oats supplemented by 25 cc. of fat- 
free milk daily. The desire being to produce a chronic condition, the animals 
were carefully watched, and when dilliculty in the use of their legs or difficulty 
in eating was observed, orange juice or a small amount of green food was given 
until a decided improvement in condition was noted, when Urn animals were 
again put back on the vitamin-deficient diet. 

In exi>erimonts continuing for some time the teeth, particularly in young 
animals, were regularly decalcified, and distinct cavity formation appeared in 
some cases. Irregular arrangements of the teeth wore common, and many 
loosened and dropped out. Other decalcified areas occurred in the maxillary 
bones and in the bones of the head and ribs and leg bones. By alternating 
deficient and normal diets distinct marking of the enamel of the teeth resulted. 
These observations confirm the work of Mellanby on young dogs (E. S. Ii., 41, 
p. 364) and Zilva and Wells on guinea jugs (E. S. It., 41, p. 471) as to the 
effect of vitamin-deliciont diets on flu* teeth, and give further emphasis to the 
belief that tooth destruction is one of the first signs of Jaek of vitamins in the 
diet 

The antiscorbutic property of raw, dried, and cooked apples and ba- 
nanas, M. H. Givens, 11. B. Mc< J jlugaue, and E. (I. Van Horne (8 oc . Expt . 
Biol, and Med, Proe., 18 (1921), No. 5, pp. 12 f 0, HI ),- — The authors report that 
a j>er diem dose of 10 gm. of raw applies or bananas will protect a guinea pig 
against scurvy for 3 months, while protection is not secured by an equivalent 
amount of these fruits cooked at 100° C. for 15 minutes, or dried at 55 to 60°. • 
or dried at 55 to 60° and cooked for 15 minutes at 100°. 

The destructive effect of oxidation on antiscorbutic vitamin, A. F. Hess 
and L. J. Unger (Soe. Expt. Biol, and Med. Proe 18 (1921), No. 5, p. 14 3).- - 
As evidence that the antiscorbutic vitamin is destroyed by oxidation, the 
authors cite the following experiments: 

Guinea pigs developed scurvy in from 3 to 4 weeks when fed oats +80 cc. 
daily of raw milk which had been treated by allowing it to stand over night 
in the incubator after adding normal hydrogen peroxid solution in the pro- 
portion of 4 cc. to 1 liter of the milk. Orange juice added to the dietary 
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nerved as a protective or curative agent. It is also noted that orange juice 
subjected to oxygen for a short period and milk or tomato juice which had 
been shaken lost some of this vitamin. 

“As foodstuffs undergo oxidative processes frequently in the course of 
various manipulations, no doubt this factor plays an important rf>U*. This action 
probably explains the differences in the antiscorbutic potency of foodstuffs 
which have been treated in apparently similar ways, for example, of milk 
which has been heated in open pans or in hermetically sealed bottles.” 

Regeneration of the testicle in the pigeon deprived of vitamins, F. For- 
th® (Compt. Rend. Acad . Nci. [Paris], 170 (1020), No. 22, pp. 1889-1341).— In 
continuation of the study of the effect of deprivation of vitamins on the 
testicles of pigeons (E S. K., 48, p. 369), the author reports that birds whose 
right testicles i me been partially removed while on a \itamin-free diet are 
id)le to regenerate the testicle to normal size and activity on being fed for 
some time on a vitamin-rich diet. It is thought that the successive lack and 
abundance of vitamins play an important rfflc in the phenomenon, as the re- 
generation of the function of the testicle took place in the winter when in 
the normal pigeon the organ would he in its seasonal involution. 

The mechanism of the lesions and the physiological symptoms presented 
by animals suffering from deficiency diseases, TI. Bteriiy, I\ Fortier, and 
L. Randoin-Eandvud (Compt. Rend. Not*. Biol. [Paris], 8 8 (1020), No. 10, pp. 
81/5-8 j7) The authors attempt to establish a causal relationship among the 
different pathological changes observed in cases of avitaminosis, including 
hypertrophy of the adrenals, atrophy of the majority of the other organs, and 
lowering of t lie temperature preceding death. 

In interpreting those tacts three phases of avitaminosis are noted, as fol- 
lows: In the first phase, where no symptoms are evident, the animal is eon- 
suming its vitamin reserves. In the second phase the animal reacts by 
hypertrophy of the adrenals and hypersecretion of adrenalin. This results in 
siderotic lesions which start in t lie vesicular s\stem and branch out into the 
parenchyma At the same time that the living cells absorbed by the regions 
of sclerosis furnish the organisms with vitamins, the field of metabolism is 
restricted more and more During the third and last phase the adrenal glands 
become incapable of furnishing the organism with a •sufficient quantity of 
adrenalin, and a marked lowering of the temperature results. 

Observations on beriberi among the Chinese in France, A. It. Lego ate 
(Edinh. Died, flour., n. sew. 21/ (1020), pp. 32-36). — Observations on 2G9 cases 
of beriberi in the Chinese general hospital in Franco in 1917 are reported 
which present striking evidence of the intimate assoeiaton of berberi with a 
diet of polished rice. 

Scurvy in North Russia, J. D. Comrik (Edmb. Med, Jour., n. ser., 24 (1920), 
pp. 207-213, pi. 1). — This is an account of the epidemic of scurvy in North 
Russia previously noted from a report by Stevenson (E. S. R., 44. p. 262). 

The possible pathogenicity of Bacillus botulinus, R. F.. Edmondson, L. T. 
Giltner, and C. Thom (Arch. Ini. Med., 26 (1020), No. 3, pp. 357-266) In six 
series of experiments, Involving from 3 to G guinea pigs each, typical botulism 
was induced in every ca.se where heated spores of the Boise strain were injected 
subcutaneously with small amounts (from 0.5 to 1 cc.) of a 2 per cent OaOL 
solution. All but 2 of the control animals receiving spores only died of botulism, 
but after a somewhat longer interval. The deaths occurred in from 3 to 6 
days when the spores and salt were injected at the same time, and somewhat 
later if an interval occurred between the two injections. The Nevin strain gave 
almost negative results, only 1 out of the 4 animals dying. In several of the 
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cases living virulent bacilli were isolated from the local lesions at the site of 
injection. 

Toxin-free spores of both the Boise and Nevin strains were fed to guinea 
pigs in small and large doses. With the Boise strain small doses of the heated 
spores produced no effect, and large doses caused botulism. With the Nevin 
strain 1 only of the 7 animals died of botulism. 

These results are thought to indicate a limited and irregular pathogenicity 
of the organism itself, and point to the necessity of destroying all foods sus- 
pected of containing B. hot v Units instead of salvaging them through heat. 
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The internal secretion from the point of view of general biology, 

,T. Strohl (Rev. U&n. Rei., 32 ( 1921 ), No. 9 , pp. 262-273 ) .—This is a critical 
review, with bibliography, of recent work on the influence of the endocrine 
glands on body development, growth, secondary sexual characters, etc., from the 
standpoint of the biological processes involved. 

Influencing the growth of horny tissue (hair, nails, epidermis) by 
specific feeding, N. Zuntz (Deal,. Mid Wchmchr, 4 6 (1920), No. 6, pp. 145, 
146). — The author reports that the feeding of hydrolyzed keratin (proprietary 
preparations) increased the thickness and weight of wool in sheep and hair 
in men. 

Digestibility of fodders, J. (\ Biutnnu ii and V. S. Dawson (Queensland 
Agr. dour., 15 ( 1921 ), Nos, 5 , pp. 195-193 ; 6, pp. 235 - 239 ). — The authors fed 
four wethers during 12 fmling periods of 12 days each and determined the diges- 
tion coefficients tabulated below: 

Composition and digcsUhthtg of Australian feeding stuffs 


Composition. 


Digest 1 1 nlity (sheep). 


Feed. j 

Or- 

ganic 

"mat- 

ter. 

Crude 

1 pro- 
tein. 

Ether 

ex- 

tract. 

Crude 

fiber. 

N-froe 

ex- 

tract. 

; Or- 
game 
mat- 
ter. 

Crude 

pro- 

tein. 

Ether 

ex- 

tract. 

Crude 

fiber. 

N-f ree 
ex- 
tract 

Starch 

value. 


P.ct. 

P. ct. 

P.ct. 

P. ct. 

P.ct. 

P.ct 

P.ct. 

_ „ 

P.ct. 

P.ct. 

P. ct. 

P.ct. 

Alfalfa hay 

SO. 96 

15. 95 

1.40 

25. 10 

38 21 

71 5 

80 4 

47. 1 

65 0 

73 3 

39. 73 

Bush hay — poor .... 

78.21 : 

2. 95 

.77 

34. 55 

39 91 

65. 3 

15.5 

33. 5 

62 8 

62 9 

23. 42 

Mitchell grass hay. . . 

76, 86 ! 

3.63 

1.04 

42 45 

29.74 

47. 5 

17. 5 

39 G 

60. 5 

32.8 

13 75 

Corn and millet silage,. 

27,90 

1.41 

.59 

9 77 

16. 10 

60.1 

22.9 

GO 9 

61.0 

63.2 

12.53 

Wheat bran 

84 29 J 

14. 26 

4. 18 

9. 84 

55 71 

73. 6 

80 1 

59 7 

37.0 

79. 6 

48 86 

Shorts (pollard) 

80 . 40 j 

14. 70 

4.26 

5 31 

02. 13 

77.3 

78 9 

74. 1 

40. 5 

80.2 

1 68.12 

Corn meal 

85 28 i 

8 57 

:t 65 

2.03 

71.03 

81 1 

59 9 

84. 1 

55 1 

84. 3 

71.84 

Coarse dried blood . 

82 98 ! 

! 78.75 

J 88 


2 35 

62 8 

60 8 

100 0 


100 0 

50.60 

Fine blood moal 

80 77 j 

71. 40 

3 39 


5 98 

88 0 

89 0 

89. 9 


75. 9 

68.19 


Comparisons are math* throughout with results obtained in Germany and in 
the United States. The digestibility of the crude fiber of feeds grown in Aus- 
tralia was found relatively high, due, it is suggested, to the rapid growth plants 
make in that country The coefficients for protein and fat tend to be lower than 
those determined elsewhere, and m connection with the lower digestibility of 
the proteins it is noted that Hawkesworth (K. S. Tt., 44, p. 2(>8) states that the 
nitrogen content of Australian wool is about 2 per cent lower than that of 
English wool. 

Studies of lactic silage based on the iihysiology of microorganisms, 
C. Oobini (Clin. Vet . Hass. Polizia Pnnit . e Jg. [Milan], 4% (1919), No. 6, pp. 
171-185). — The author reports that the presence of sodium ehlorid in mixed 
cultures of butyric acid and lactic acid bacteria tends to reduce the activity 
of the former. Low incubation temperature (30° C.) had a similar effect. 
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The use of these facts to suppress butyric fermentation in silage and cheese 
is recommended. 

Inspection of feeding stuffs, A. W. Clark et al. (Ncio York State Sta. Bui . 
469 {1919), pp. 8-819). — Tills is a report on samples of feeding stuffs collected 
by the New York Commissioner of Agriculture during 1910. The protein, fat, 
and fiber content, the ingredients identified, and in the case of animal by- 
products the phosphoric acid content of the following materials are tabulated: 
Alfalfa meal, barley feed, barley mixed feed, barley middlings with hulls, 
brewers’ dried grains, buckwheat mixed feed, cocoa shell meal, > coconut oil 
meal, corn bran, corn gluten meal, corn gluten feed, maltose process gluten 
feed, corn feed meal, hominy feed, yellow hominy feed, cottonseed meal, cotton- 
seed feed, distillers’ dried grains, malt sprouts, dried yeast grains, dried beet 
pulp, linseed meal, linseed meal and screenings oil feed, oat hulls, oat meal by- 
product, peanut oil meal, peanut oil feed, velvet bean feed, wheat bran with 
screenings, wheat middlings with screenings, red dog, wheat mixed feed, wheat 
screenings, wheat and corn products, wheat and rye products, tankage, meat 
scrap, moat and bone scrap, beef cracklings, and various proprietary com- 
pounded diop, molasses, stock and poultry feeds, and calf meals. The sugar 
content of samples of feeding molasses is also included. 

Bulls on the forest ranges, W. C. Barnes (Producer, 8 (1921), No. 2, pp. 
5~9, ftps. 8). —The author states that special rules have been widely adopted 
requiring the exclusive use of purebred bulls of a recognized beef breed in 
grazing areas of the National Forests. Those rules are promulgated and en- 
forced by the Forest Service of the IT. S. Department of Agriculture whenever 
requested by the advisory hoard of a live-stock association representing a ma- 
jority of the grazing users of the area in question. Over 4Ho associations are 
now cooperating with the Forest Service in this work. The bulls are selected 
and owned by the association, which allots them to permittees, prorating the 
costs according to the number of cattle grazed. The author has observed a 
marked improvement of range cattle with the development of this movement, 
and notes that cowmen m the open range's have been impressed by the results 
and ha \e in many Slates secured legislation forbidding the use of other than 
purebred bulls on the public* domain. 

Wintering and summer fattening of steers in North Carolina, F. W. 

Farley, F. T. Pei if n. and R. S. (Turns (17. £. Dept. Apr. Bui. 954 (1921), pp. 
18. /?</#. 6 ). — This bulletin is a record of three years’ experiments, beginning 
with the winter of 1916-17, to study the inti nonce of methods of winter feeding 
on the gains of steers fattened on grass the following smmner. The work was 
done in cooperation with the North Carolina Experiment Station, and con- 
tinues the earlier experiments reported iu Bulletin 628 (E. S R., 38, p. 870). 

From 17 to 40 yearling steers were tod in each lot. The period of winter 
feeding averaged 126 days, beginning about December 12 each year, while the 
slimmer pasture season averaged 140 days. The lots fed mixed hay averaged 
in the three years a winter ration of 11 lbs., lost 50 lbs. per head during the 
winter, and made a net gain of 287 lbs. for the 266 days. The lots fed corn 
silage (27 lbs. per head daily) made a loss of 40 lbs. during the winter, and a 
net gain of 296 lbs. The lots fed silage, stover, and hay consumed 15.2 lbs. 
of silage and 6.1 lbs. of dry roughage per head daily during the winter, losing 
78 lbs., but making a net gain of 262, lbs. The lots fed on winter pasture 
(cut-over timberland) with mixed hay or com stover and straw during brief 
periods when snow covered the ground lost 29 lbs. during the winter and made 
a net gain of 304 lbs. The lot fed stover, hay, and straw (one year only) con- 
sumed 10 lbs. of feed per head daily during the winter, lost 64 lbs. in that time, 
and made a net gain of 283 lbs. 
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It is estimated that the cost of feeding these steers during the four winter 
months averaged about half of the cost for a year. The use of winter pasture 
was found very economical, and directions are given for the establishment of 
such pastures. 

Cattle feeding investigations, W. L. Blizzard (Oklahoma Sta. Rpt. 1920, 
pp . 28, 24). — A group of heifers (two Here fords, two Shorthorns, and one 
Angus) fed an average ration of 20 lbs. of katir silage, 1 lb. of wheat straw, 
and 0.5 lb. of cottonseed meal made an average daily gain of 0.233 lb. per 
head in 90 days, beginning January 15* 1919. A similar lot fed 3 lbs. of alfalfa 
hay in place of the cottonseed meal gained 0.281 lb. per head per day. 

Cattle feeding, P. A. Hays ( Wyoming Sta. lipt. 1920 , p. 127). — Four lots of 
9 grade Hereford steers were fed 84 days in a comparison of home-grown feeds 
for wintering steers. The feeds ghen m the respective lots and the average 
daily gain per head were as follows: Native hay alone 0.91 lb., alfalfa hay 
alone 0.75 lb., native hay (half feed) and sunflower silage (full feed) 1.26 lbs., 
and native hay (half feed) and oat-and-pea silage (full feed) 1.25 lbs. Oat- 
and- pea silage with a half fet'd of alfalfa hay proved more satisfactory than 
alfalfa hay for heifers in the breeding herd. 

Cattle feeding experiments, W. G. R. Paterson (Highland and Ayr. Soc. 
Scot. Trans., 5. ser., 8 2 (1920), pp. 85-55) . — This is the report of four steer- 
feeding experiments conducted by the West of Scotland Agricultural College. 

It was found that a no-grain ration of straw, swedes, rye grass, and clover 
hay produced gains that could he considered satisfactory during a time of feed 
shortage, as in the winter of 1917-18, when the experiments were began. The 
feeding of concentrates — In this case crushed oats and cottonseed cake — re- 
sulted in a much more economical utilization of the farm roughages. It was 
also found that whitefish meal of good quality fed with crusb^l oats produced 
slightly better gains than cottonseed cake or peanut cake similarly fed. 

Fleshing thin cows, It. H. Williams et al. (Aiizona Sta. ltpt. 1920, p. 451). — 
Twenty-one old, thin, and weak range cows were divided into three lots and 
fed at the Cochise Dry Farm for 12 weeks, until they laid acquired sufficient 
flesh for slaughtering. The lot making the best gains (2.99 lbs. per head daily) 
consumed an average ration of 60.42 lbs. of silage, 2.83 lbs. of cottonseed meal, 
and 2.64 lbs. of alfalfa hay. The lot consuming 66.86 lbs. of silage and 2.86 
lbs. of cottonseed meal per head daily gained at the rate of 2.32 lbs. per day, 
while the lot receiving silage, cottonseed meal, and dry pasture made inter- 
mediate gains. 

The modern Shorthorn* J. Cameron (Highland and Agr . Soc. Scot. Tram., 
5. 8cr., 82 (1920), pp. 101-121 , figs. 6). — The author discusses the changes in 
Shorthorn type since the last decade of the nineteenth century. 

Tests of crossing European cattle with the zebu, T Hoen ( Cultura , 81 
(1919), No. 874 . pp. 869-874 . pis. 3). — This is an account of some of the attempts 
to secure desirable cattle in the Dutch East Indies by crossing zebus with im- 
ported cattle from Europe and Australia. Cows of the Nellore breed of zebu 
were used principally in these crosses. They give from 8 to 10 liters of milk 
per day, testing 4.5 to 5 per cent butter fat. Milk yield but not fat percentage- 
is improved by crossing, and tbe crossbred steers are of large size and valuable 
for draft purposes. In India, it is stated, crosses between Ayrshire bulls and 
Montgomery zebus give about 15 liters of milk, whereas Montgomery cows 
average 8 or 10. 

Oxford Down sheep, It. Graham (Highland and Agr. Soc. Scot. Trans., 5. 
ser.. 82 (1920), pp. 122-126, figs. 3). — A brief statement of the status of the 
breed in Scotland, 



tmi 


ANIMAL PRODUCTION. 


471 


Suffolk sheep, E. M. Pkentice {Highland and Agr . Soc. Scot . Tram., 5 . ser., 
32 {1920), pp. 127-136, figs. S). — This article deals with the raising of Suffolk 
rams in Scotland and their use on crossbred ewes. 

Studies in the variation and correlation of fleeces from range sheep, 
J. A. Hill {Wyoming Sta. Bui. 127 {1921), pp. 37-52, ftp. 1 ) .—The author pre- 
sents data showing the variability in the weight of fleeces of six Wyoming range 
flocks, and points out the economy of culling ewes producing light-weight 
fleeces. As evidence in favor of the view that sheep tend to produce fleeces 
of characteristic type throughout life, data are cited from a flock of 29 pure- 
bred Bambouillet wethers taken from the range at the time of first shearing 
and used in a 3-year feeding experiment at the station. In weight of clean 
wool there was a coefficient of correlation of 0.51 ±0.09 between the fleeces 
produced on the range and the average of the three following years in the feed 
lot. The correlation between the first year in the feed lot and the two following 
years was 0.70±:0.07. Since there was an association (as measured by Yule’s 
coeificient) between length of staple and. weight of fleece' in another flock of 
liam bou diets, it is concluded that fine wool sheep at least can be satisfactorily 
culled bj estimating the length of the staple on the living animal and dis- 
carding the short-wooled individuals. 

Studies on digestibility of sunflower silage fed to sheep, .T. Sotola 
{Washington Sta. Bui. 161 {1921), pp. 3-12, figs. 1/). — Details are reported of a 
digestion trial previously noted from Bulletin 158 (E. S B., -15, ]>. 269). After 
a 14-(la,v preliminary period on sunflower silage, 2 wether lambs were continued 
on the feed during a 10-day collection period. The average digestibility co- 
efficients were as follows: Crude protein 58 3, ether extract 82.4, crude fiber 
88.4, and nitrogen-free extract 5S2. The digestibility coefficients of one lamb 
were systematically higher than those of the other. 

Sheep feeding, F\ A. Hays {Wyoming SI a. Rpt. 1920, pp. 127, 128). — In a 
briefly reported test of native feeds for fattening lambs, oat-and-pea silage was 
found more efficient than sunflower silage. Cottonseed meal as a supplement to 
native hay gave greater gains and better finish than old process linseed meal. 

Jorghums or corn for fattening lambs, J. M. Jon is {Breeder's (]az., 80 
(1921), No. /, pp. J3, 11/). — As a repetition of the experiment reported in Texas 
Stating Bulletin 269 (E. S. It., 45, p 09), 7 lots of 50-lb lambs were fed for 
90 days during the wilder of 1920-21. Each lamb receives! an average daily 
ration of 0.877 lb. of grain, 0156 lb. of cottonseed meal, and 1 -177 lbs. of 
alfalfa hay. The grains (all ground) fed to the different lots and the average 
daily gain per lamb were as follows: Corn (as a check), 0.312 lb. : rrnlo, 0.314 
lb.; rnilo beads. 0.311 lb.; fetor ita, 0 312 lb.; feterita heads, 0 288 lb.; kafir, 
0.321 lb.; and kafir heads, 0.283 lb. A table gives the proximate anal>ses of 
the grains fed in this and the preceding test. 

A method for obtaining uneontani mated specimens of urine from the 
billy goat, with some notes upon the normal metabolism of this animal, 
R. A. Peters ( Bioehem, dour.. 11/ {1920), No. 6, pp. 697-708, figs. 6). — 1 The author 
describes a bag and harness for collecting separate samples <>t i eces and urine 
from goats, and reports physical and chemical determinations of the urine of 
goats fed experimental rations. 

The H-ion concentration of the urine was found to change with the acidity 
of the ration. After several days in a pen on a grass ration the urine usually 
had a pH value between 5 and 6. After two or three days’ feed of good clover 
hay the pH rose and remained constant at about 8 5, although the titratable 
alkalinity showed large daily variations. The feeding of hydrochloric acid 
increased the H-ion concentration, and the feeding of sodium bicarbonate low- 
68854 0 — 21 6 
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oml it. A 4^-honr fast increased the acidity of the urine, the maximum II-ion 
concentration occurring several days after feeding was resumed 

As in cnnihoru, tliere was a tendency for ammonia nitrogen to appear in 
the urine when the urine was acid. 

Goat raising in British Columbia (Brit. Columbia Dept. Apr. Bui . 64 
(1921), H. ed , pp ftp*. 24) — This is a treatise on the management of milch 
goats and Angora goats, with particular reference to conditions m British 
Columbia. It is estimated that there are 5,000 goats in the Province. 

Effect of ration on the development of pigs, Cl. O Swanson (Jour* Apr. 
Itc*e<mh \l\ SV|. 2t (1921) } No. pp. 279-641, ftps. 22)--' The author reports 
data collected m five experiments at the Kansas Experiment Station, in each 
of which a group of young pigs were fed, one lot on corn alone, one on corn 
and asli, and other lots cm corn and a nitrogenous supplement designed to 
supply the d'diriencies of corn in protein or ash. Usually three pigs were 
fed in each lot, arid at the beginning of each experiment one or two pigs of 
the same age and weight as the experimental pigs were slaughteied to deter- 
mine the initial chemical composition. At the end of the experiment a repre- 
sentative 1 pig in em*h lot was slaughtered and the chemical composition of 
the carcass studied. 

In the annexed table information is assembled as to the character of the 
several rations in the the main experiments, the protein and energy content 
of the feed consumed by each pig, and the nutrients stored by each pig. The 
author does not give the duration of the experiments nor the initial weight 
of the pigs, but all the pigs in any one experiment were of the same age and 
practically I he same weight. 


Influence of suj>ptcw< nts to a com ration on the storape of nutrients in the 

bodies of pips. 
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tial 
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of 
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lum- 
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Protein in- 
gested 

Energy 
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gested. 
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stored. 

Protein 

stored 

Fat 

stored. 

Energy 
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From 

corn 
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supple- 
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Mob 



Pound.* 

Pound* 

Therms 

Pounds 

Pounds 

Pounds 

I’anuds. 

Therms. 


1 

None 

12. ft 


827 

141 

58 5 

6 3 

61 () 

231 


2 

Bono ash 

35 1 

____ __ 

701 

123 

46 8 

5 7 

39 8 

182 

4} 

,T 

Black blood albumen 

105.0 

m 2 

2,308 

378 

229 0 

20 3 

199 8 

908 


1 
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142 2 
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03 
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30 

Si 
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46 
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2 

-2 9 

—13 

8 
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S 4 

.8 

176 

28 

(*) 

w 

— 6 2 

-27 


u 

Milk f ii olein 

no r> 

8ft 4 
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184 4 

27 3 

163.3 

710 
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None 

41 9 
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44 1 
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38.9 
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31 7 
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86 

31 0 

4 ti 

26 0 

121 

.1 

13 
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37 2 

3.2 
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127 1 

60.7 

5 4 
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'# 

in 

Casein 

84 ft 

60 6 

1,558 
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l r >0 0 

20 2 

120.6 

582 
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ft 7 

1,012 
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44 1 

84.9 
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is 

Milk protein 

05 ft 

8 0 
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15 7 

102 4 
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27 2 


440 

53 

26.6 

3 8 

22 1 
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65 7 
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119 2 

2L 8 
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2 j 

23 

Corn germ 

31 1 

21.5 

813 

140 

65 7 

13.4 

50 5 | 

242 


2b 

Milk albumin 

77.0 : 

46 3 

1,387 

245 

138.8 

24 3 

1 10. 2 

619 

j 


('asem 

55.2 1 

5.6 

922 

140 

75 7 
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64.0 

294 


HO 

None 

13 0 


224 

29 

(it) 

(5) 

— .6 

—1 


31 

SvnUietio ash 

12 4 


213 

34 

00 ! 

t 3 ) 

1.4 1 

7 


32 

Ash-free blood pi olem 

22 3 

23 6 

427 

72 

31 5 j 

7.2 

23.5 

114 


33 

.Vsh-ti ee blood protein 


I 









plussvnthefk u-.h_. 

,39 3 ! 

41 7 

753 

157 

82 S 

18.2 

Ot.O 

296 


34 

Slauh, casein , ash . . . 

3 25. 5 

21.8 

825 

159 

78 2 

16.8 

58 3 

282 


3 r » 

Casein, synthetic ash. 

47 4 j 

80 7 

3,021 

200 

100 7 

22 9 

78.8 1 

382 


35 

. . do 

51 ft 

20 8 

932 

196 

103 2 

21. 5 

77 4 

373 


37 

.. ..do 

53 1 

25 8 

980 

192 

109.1 

21.4 

83.1 

397 


1 lave oight contents of alimentary tract and bladder. 3 Including the protein from starch. 

* Lass or very slight storage. 
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When milk products were fed, material from 8 lbs. of milk was usually 
given for each pound of corn. In lot 30 half this amount of casein was offered, 
and in 26 the amount of albumin fed with 1 lb. of corn wns equal to the casein 
in 8 Ihs. of milk. In lot 87 the proportion of casein was gradually decreased, 
and in lots 18 and 29 the milk products were given every seventh day only. 
For lot 34 the supplements tvere combined to give the same nutritive ratio as 
corn. The black blood albumen was a commercial preparation and contained 
81 per cent protein. The ash free blood protein was prepared in the laboratory 
and contained 95 per cent protein and 1.01 per cent ash. 

Five of the pigs (lots 6, 7, 8, 80, 31) were virtually starved on a corn ration 
without protein supplement. The other pigs on such a ration (lots 1, 2, 13, 
14, 15, and 21) put on fat; in these pigs the consumption of protein per pound 
stored ranged from 8.(52 to 6.32 lbs., but the ratio of total dry matter stored 
to protein consumed averaged about 1.1. From 4.45 to 3.04 therms of food 
energy were required by these 6 pigs for the storage of 1 therm; lots 23, 29, 
and 32 also fell within this range in energy utilization. The 13 other pigs 
recorded in the table all required less than 3 therms for the storage of 1 therm 
and this without much regard to the amount and source of the supplemental 
protein. 

The most economical utilization of food proteins for protein storage occurred 
in lot 34, the consumption-storage ratio being 2.85 despite the wide nutritive 
ratio. The consumption-storage ratio for protein in lots 36 and 37 (moderate 
illative intake of milk proteins) was 3.34 and 3.7, respectively. In all cases, 
except lot 84, where the consumption of milk proteins was relatively high (lots 
9, 16, 22, 26, and 35) the utilization of the protein for protein storage was 
poorer, the consumption-storage ratios varying from 7.49 to 5 08. With a small 
proportion of ingested milk protein (lots 17, 18, and 29) this ratio varied from 
5.93 to 4.65. 

In addition to the pigs whose records appear in the table, 3 others, 1 each 
from lots 1, 7, and 8, were continued for nearly 3 years on the experimental 
low-protein corn rations. In a 1,000 -day feeding period the lot 1 pig increased 
in weight iron) 54 to 596 lbs In the first 600 davs a weight of only 135 lbs. 
was attained and in this period there was consumed 12.24 lbs. of protein per 
pound of protein stored and 8.23 therms of energy per therm stored. For the 
last 460 days the consumption-storage ratio o 1 this animal for protein was 5.15 
and for energy 2.93 The lot 7 pig increased from 42 to 394 lbs. and the lot 
8 pig from 47 to 375 ihs. in the 923 days during which they were fed. At tlie 
end of the lirst 400 days they weighed only do and 64 Ihs., respectively, and in 
this period their respective consumption-storage ratios for protein were 17.61 
and 18.88, while the ratios tor energy were 19.31 and 18.38. In the last 500 
days these two pigs consumed, respectively, 5.37 and 5.9(5 Ihs of protein per 
pound stored and 3.28 and 311 therms of energy per therm stored. 

The tabulated data include also proximate analyses ot the slaughtered pigs 
and the weights of the lungs, heart, liver, and kidneys. The pigs that made 
restricted growth (final weight less than 100 lbs.) were characterized by a low 
fat and a high moisture content, while in the bodies of pigs that attained a 
weight above 225 Ihs., including the hogs fed for long periods, the fat exceeded 
the moisture. For the intermediate weights the percentages of moisture and fat 
were substantially equal when the corn was supplemented by both protein and 
ash, but the fat content was higher than the moisture when corn alone was 
fed or corn pins either protein or ash. From the slaughter data it Is concluded 
that the size of the Internal organs is directly proportional to the amount of 
protean ip the body. 
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Swine feeding investigations, C. I\ Thompson {Oklahoma Sta. Rpt 1920, 
PP • 25 ),-*- In a 50-day comparison of methods of preparing barley, three lots 

of five 140-lb. hogs were given barley and tankage in the proportion 12:1. 
When the barley was fed whole and dry, the daily gain averaged 1.07 lbs. per 
head and 5.82 lbs. of feed were consumed per pound of gain. When the whole 
barley was fed wet, the gain was 1.34 lbs. and the feed consumed per pound of 
gain 5.5 lbs. When the barley was ground and fed dry, the gain was 1.5 lbs. 
and the consumption per pound of gain 4.78 lbs. Two other lots were fed 
barley and tankage by the free-choice system. With whole barley the gain 
waa 0.9 lh. and the hogs consumed 0.7 lbs. of barley and 1.2 lbs. of tankage per 
pound of gain. When the barley was ground, the daily gain was 3.39 lbs. and 
the hogs consumed 4.7 lbs. of barley and 0.80 lh. of tankage per pound of 
gain. 

Rations for pigs, J. W. Wilson and A. H. Ktjht.man (South Dakota Sta. 
Bui. 192 (1921), pp 802-816, ftps. 1,) . — Part 3 of this bulletin reports an ex- 
periment in hogging-ofT corn involving a comparison of protein supplements. 
There were four lots of 5 pigs each, varying in weight from 98 to 160 lbs., and 
the experiment lasted 45 days The lot receiving no supplement gained 1.58 lbs. 
per head daily. With linseed meal the gains averaged 1 70 lbs and with tankage 
2.21 lbs. The lot having access to rape pasture in addition to the cornfield 
gained at the rate of 1.75 lbs. The weights and gains of the individual pigs 
are tabulated. 

Part 2 is a detailed report of an experiment previously noted from the 1920 
Report (E. S. U., 44, p. 673). Chemical analyses by 15. A, Dunbar of the fish 
meal and tankage fed in this experiment are included. 

Sorghum in intensive pig feeding, A. Goihn (Compt. Bend. Acad. Apr, 
Franco, 7 (1921), No. 27 , pp. 588-592 ) .—The author reports pronounced success 
with a ration of sorghum and skim milk for fattening young pigs. The gains 
were more rapid thau when peanut cake or palm-kernel cake was fed in con- 
junction with skim milk 

The pig industry, A. Manskll (Highland and Apr. For. Scot. Trans., 5. 
scr,, 82 (1920). , pp. 127-181, figs. Ilf) — This article consists of brief descriptions 
of British breeds, including some unfamiliar or recently established breeds, such 
as the Lincolnshire (Jurlv-eoated, the Cumberland, the Wessex Saddleback, and 
the Gloucestershire Old Spots. 

The American breeds of poultry, F. L. Platt (Chicago: Amor. Poultry 
Jour., 1921 , pp 28(1 figs. 98).—- This volume deals with the history and descrip- 
tion of the breeds of poultry belonging to the American class. Discussions of 
three new varieties — the Blue Plymouth Rock, the Rhode Island White, and the 
Black Jersey Giant— are included 

Successful poultry raising, A. XV. Foley (Alberta Dept. Apr. Poultry Bui, 
8 (1921), If. vd.. pp. 76", dps. 51 ). — This is a discussion of the opportunity for 
poultry raising in Alberta, with descriptions of poultry houses and directions 
for the management of commercial plants, the management of the flock, fatten 
ing, marketing, feeding for winter egg production, and preventing diseases. 
Notes on turkey, ducks, and geese are included. 

Practical methods of watering layers, G. R. Stump (Washington Sta. 
West. Mash. Sta Bimo. Bui, 9 (1921). No. 8, pp. 88-1,1, figs. 2),— Methods for 
watering laying hens inside I lie house are briefly described and illustrated. 

Culling conveniences, W. A. Lipwncott and N. L. Harms ( Earn . Apr. Col. 
Eft, Fire. 21 (1921), pp. ltS y ]. figs, 6). — A catching coop for use in culling a flock 
of chickens is described and diagrammatically illustrated. 

Some experiments in the preservation of eggs, N. Passerini (Bol Soc , 
Ital, Studio Aliment,, 1 (1919), No. 1—3, pp, 23-30). — In the author’s expert- 
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ments fresh eggs, carefully washed, were rubbed lightly with lard contain- 
ing 1 per cent of salicylic acid and kept in a cool dry place. At the end of 
281 days they were still fresh. Unwrapped eggs suffered a loss in weight of 
5 per cent in this time, while eggs that had been wrapped in oiled paper lost 
only 8 per cent The albumen became fluid. 

Eggs also remained fresh and in good condition for 34 months in aqueouw 
solutions of lime made from statuary marble With poorer grades of lime con- 
taining impurities, particularly alkaline hydros ids, the eggs tasted of lye. 
Attempts at preserving eggs dry after heat sterilization at 00° 0. (140° F.) or 
exposure to ether vapor were not successful. 

DAIRY FARMING— DAIRYING. 

Inheritance in crosses of dairy and beef breeds of cattle, II, III, J. W. 

Go wen (Join. Heredity , 11 (1920), A os. 7, pp. 800-316, jiffs. 11; 8, pp. 865-316, 
Jiffs. 8; abs . in Maine tfta. Bui. 205 (1920), pp. 217-221 ). — These two reports on 
the crossbred cattle breeding work at the Maine Station continue a paper 
previously noted (E. S. R., 40, p. 73). 

II On the t ran sums ton of milk yield to the first ft cne ration . — Data are pre- 
sented m graphical form showing the corrected milk yields and the changes 
in milk flow with advance in lactation of 12 crossbred cows, together with 
similar dal a for each dam and the assumed potential characteristics of the 
milk yield of each sire. The records are corrected to a 2-year-old basis by 
methods developed in a series of papers from the station (E. S. R.. 44, p. 075). 
In the case of the Jersey bull and one of Hie Holstem bulls, the sire’s produc- 
tivity is taken as the average of the corrected records of his pure-bred daughters. 
Since no records were mailable tor the purebred daughters of the second 
Holstein bull, the lactation curve of the pure-bred daughters of the Hirst is used 
for both. The milking qualities of the Aberdeen -Angus bull are accepted 
provisionally as those of a herd of pure-bred Angus cows for which records 
were available. Only the first 8 months of a lactation were used as a basis 
of comparison, and the degree of resemblance oJ a crossbred to one or tiie other 
parent was determined by linding (lie ratio of Hie difference between high 
parent and crossbred to the difference between crossbred and low parent. The 
crossbreds include three Angus X Guernsey* two each of Jersey X Angus, Jer- 
seyXHolstein. and Holstein X Guernsey, and one each of AngusX Jersey, AngusX 
Ayrshire, and Holstein X Angus. 

One of the Jersey X Holstein daughters resembled her Jersey parent more 
closely than her Holstein parent, but in all the other cases the milk yields 
of the daughters resembled more or less the yields of the liigb-producmg 
parent, and it is concluded that there is an imperfect dominance of high milk 
yield. 

III. Transmission of but ter -fat percentage to the first (feneration . — The cor- 
rected percentages of fat in the milk produced by the 12 crossbred cows con- 
sidered in the preceding paper are presented graphically, together with the fat 
percentages of the dams and the assumed fat percentages of the sires de- 
termined by methods similar to those used in determining milk yield. In gen- 
eral there was a tendency for the fat percentage to resemble that of the low- 
testing parent, and no evidence was found of sex-linked inheritance. 

[Feeding experiment with dairy stock 1 , W. S. Cunningham and It. N. 
Davis (Arizona Sta. Rpt . 1920, pp . 465-467 ); — In a brief experiment with 
Holstein and Jersey cows, it was found that chopped cane fodder could be 
substituted for the hay in a silage (25 lbs.) and alfalfa (15 lbs.) ration without 
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a serious reduction in the milk flow provided wheat bran and cottonseed meal 
(the grain mixture used) were fed in the proportion 1 * 2 instead of 5: 1. 

In a study of homemade and proprietary calf meals, normal growth was ob- 
tained with calves given whole milk alone for two months and then gradually 
transferred to a gruel made from a finely ground mixture of rolled barley, 
rnilo, wheat bran, alfalfa meal, linseed meal, and bone meal. The gradual 
replacement of whole milk alter a week or 10 days by another mixture con- 
taining blood meal and a large proportion of corn meal, but no barley or 
mllo. was not successful. The calves scoured badly, due it is thought to the 
coarseness of the feed. The work with proprietary calf meals indicated that 
these preparations have a value as a partial substitute for milk in the case of 
very young cahes, since they are much more iiuely ground than is usually 
possible on the farm. 

Further investigations of the biology of the lactic acid bacteria, 0. Gorini 
( Cmtbl. Bald. | etc.], 2. Abt 53 (192t). Mo 13-14, PP 284-297 ) 1 This is a re- 
view of recent investigations, particularly those published by the author during 
the war. The topics discussed include the acid hydrolysis of milk proteins by 
lactic acid bacteria, the resistance of these organisms to heat, the microflura 
of the udder, sport '-forming species, and the use of lactic add bacteria in 
cheese making and silage making. 

Investigations of an acid- and rennet-producing bacillus ( Bacillus 
coagulans n. sp.), A. R S\niu<lin (Cent/. JJakbt. |cfr.], 2 Abt., 49 (1919), No. 
5 -0, pp. 115-130) - B. coagulate s* was isolated from decomposed cream in Sweden. 
It is a spore- forming, ciliated rod and a facultative anaerobe. It, was found to 
coagulate slightly acid milk in a characteristic fashion, the coagulum being 
peptonized with the formation of peptones and annuo compounds. In the fer- 
mentation ol lactose and dextrose it forms acetic and succinic, but not lactic 
or oxalic, acids. It also torments fructose, galactose, and maltose, but not 
saccharose, arabinose, oj nmnnitc. The organism also seemed to attack milk fat. 

The accuracy of bacterial counts from milk samples, K. S. Breed and 
W. A. Stocking, ,jr. (Jour l)aint Set., 4 (1921), Mo. 1 , pp. 39-72). — A summary 
of material published in Technical Bulletin 75 of the New York State Experi- 
ment Station (R S. It., 43, p. 080). 

[Studies in the pasteurization of bottled milk and the manufacture of 
Ice cream), A. C. Bark (Oklahoma Bta. Rpt. 1920, pp. 30, 31). — In a study of 
the in-bottlo method of pasteurization, the author found that the cream line 
was affected by heating above 1 17° R and by holding at 145° for 45 minutes 
The prolonged holding also imparted a cooked flavor. A brief note is also given 
of the relation between additional milk solids in the ice cream mix and the* 
overrun. 

Off-flavors in butter, G. L. A. Ruehle (Michigan Sta. Quart. Bui., 3 (1921), 
Mo. 3. pp 103, 104), — ' Hie author states that be has produced butter of metallic 
flavor from cream to which iron or copper lactate had been added and also b.\ 
the use of cream containing organisms of I he Bacillus subiilis group, including 
B. mycoidos, B. megatherium, B. vu (gains, B. ramosus , and two strains of B. 
suhtilis. The bacteria are thought to produce the flavor by decomposing the 
casein. Since the organisms of the B, aubttlis group are spore-formers and not 
apt to be destroyed by pasteurization, the author holds that their presence is 
more harmful in milk for butter making than in milk for immediate direct 
consumption, and concludes that the bacteriological standards in the first case 
should be at least ns stringent ns for market milk. 

The relation of the number of bacteria in milk to the quality and yield 
of cheese, G. J. Hughes ( New York State Sta . Bui 483 (1921), pp, 8~19, 
figs. 8). — This is the first of a proposed series of papers dealing with the 
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bacteriological aspects of cheese ripening and its relation to the flora of the 
milk. Data for the present study were collected in the summer of 1920 from 
a commercial cheese factory near Philadelphia, N. Y., making full-cream 
Cheddar of the Young America type. Bacterial counts were made of the milk 
as received from the 2 fl patrons and as it was found in I he making vat. In some 
cases Ihe bacterial content was estimated from the acidity. 

No striking relationship was found to exist betweeu the bacterial content 
and the scores of the finished cheese, although there was a tendency for milk 
with the largest number of organisms (12 to 42 million bacteria per cubic 
centimeter) to produce cheese of fair quality and constant grade, while cheeses 
from milk of low count were variable in quality. The number of bacteria 
seemed detiniteJy without influence on the yield of cheese. If is pointed out that 
the method of grading milk for direct consumption on the basis of total number 
of bacteria is not applicable to the grading of milk for cheese, since the 
specific types present are of more importance than the total number. 

Favorable action of selenium on some molds originating in the cheese 
Industry, A. N£mec and V. Ka& ( Vompt . Rend . Acad. Set. [Pam], J7J {1920), 
No. tG, pp. 7 46- 7 48). - The authors found that the presence ot sodium selonate 
in very dilute concentrations favored the germination and growth of spores 
of PenicilMuni candid inn , P. album, P. roquvforti , and P. aromatic-urn cum when 
cultivated in Baulin's fluid, mod Hied for each species as suggested by Dvoffik 
(E. IS. It., 44. p. 575). 


VETERINARY MEDICINE. 

Munson’s tropical diseases, a manual of the diseases of warm climates, 

edited by P. Tl. JVIanson-Rahk {Nnr Yoi /, \\ t/liam Wood <t Vo., 192/, 7. ed., 

rev. and ml., pp. \ \ 1+960, pis. 27, Jip*. f f ,l5 ) This is the seventh revised and 
enlarged edition of the work previously noted (E S. It., 32, p. 177), oi which 
the sixth edition was issued m 1917. 

Pharmaceutical bacteriology, A. Sciinkidek (Philadelphia : P. HlahiWoR'i 
Son <f (hr, 1920 , 2 id, rev. and ml., pp N+4 f /R fly a. 97). The present edition, 
in addition to a fuller treatment of many oi the sections of the previous edition 
(IC. S. R, 26, p 882), contains new chapters on the origin of bacteria, symbi- 
ology, zymology, and adenology. 

Effects of secretions of certain parasitic lumatodes on coagulation of 
nlood, B. Scrwam’z {dour. I'arasitoL, 7 {1921), No $, pp. 10-150 )* — “The 
substance in species of Strongylus that inhibits coagulation of blood is present 
m the posterior as well as in the anterior portion of the worms. Bustomum 
phlebotom utn, a hookworm parasitic in cattle, contains a substance soluble in 
salt solution that inhibits coagulation of blood for considerable periods, which 
vary with different samples of blood. A closely t elated species, />. triyono- 
ccphalum, contains a similar anticoagulin. Salt solution extracts of Uac- 
nionchutt contort as cause but a slight delay in coagulation of blood. Extracts 
of Syngamns travhcatis, Duty oca ulus filaria, and Stephan u run dentatus do 
not retard coagulation of sheep blood. Extracts of Ocsophagostomum co- 
lumHanum do not retard coagulation of rabbits’ blood. The body fluid of 
Asearis lumbricoides Inhibits coagulation of blood to a moderate extent. Ex- 
tracts of A. equorum and of Bclascaris sp. have a slight effect on coagulation 
of sheep’s blood. 

“ In view of the fact that the delay in coagulation of blood due to extracts 
of nematodes occurs in vitro, that it varies with extracts of different species 
of worms, and that extracts of certain species produce no delay m coagulation, 
it may be concluded that specific substances other than proteins in solution 
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must be Involved. The substances in question appear to be physiologically 
related to hirudin and snake venom, and, like the latter, are probably part 
of a complex of toxic principles. So far as present knowledge goes, nematodes 
which contain substances that inhibit coagulation of blood to a marked degree 
are zoologically related, belonging to the family Strongylidae, the members 
of which have a buccal capsule adapted to lacerating the intestinal mucosa. 
That the injection of their secretions into the intestinal mucosa by certain 
biting nematodes, resulting in minute hemorrhages, is of etiological impor- 
tance in nematode diseases appears very probable” 

Intravenous administration to mice, rats, and guinea pigs, G. B. Roth 
(Pub. Health Rpts. [ V. S ]. 86 (1921), pp. 6 m~665, pis. 2, Jigs. 3).— Methods 
employed are described and illustrated. 

Report of veterinary department, L. L. Lewis (Oklahoma Sta. Rpt. 1920 , 
pp. 5Jf, 53 ). — Several vermifuges were tested during the year, with various 
results. “ Oil of chenopodium was found to be very harmful to chickens 
when used in sufficient quantity to remove worms. Santonin showed an effi- 
ciency of about 40 to 50 per cent against uscarids, 15 to 25 per cent against 
tapeworms, and about 2 per rent against fleterakis. Chloroform and euca- 
lyptus was found to be very effective against uscarids.” 

In tla v course of several treatments for stomach worms in sheep copper 
sulphate was found to be more effective when tobacco was administered with 
It. Progress is said to have been made in investigations of the use of killed 
and of sensitized cultures of abortion germs for cattle as a means of immunizing 
against contagious abortion. Experiments were carried out with a view 
to determining the nature of the disease affecting swine commonly known as 
mixed infection, particularly after vaccination for hog cholera with simul- 
taneous treatment. 

f Report of the] parasitology department, .T, W Scott (Wyoming Sta. Rpt. 
1920, pp J 33-1 38) - In reporting upon the more important experimental results 
obtained m transmission work with swamp fever in horses, it is pointed out 
that the blood of one horse was still highly virulent four and a half years after 
infection, and that one <>1 the experimental horses appeared to be immune to the 
disease. Saline extracts from Tubunus septentrionalis failed to produce the dis- 
ease in a healthy horse into which it was subcutaneously injected. The investi- 
gations indicate that the \irus of swamp fever occurs in the nasal secretion of 
horses suffering from the disease. 

Reference is made to a study of the life cycles of Moniezia cxpansa. Thy- 
sanosoma (utiniouh j \*, and Sarcncyslis ivncUa (E. S It., 43, p. 786 ; 44, p. 384). 

Observations on the screen wire durability tests conducted In cooperation 
with the Bureau of Entomology, If. S. Department of Agriculture, which have 
extended over a period of three years, show' all the wire panels still intact. 
While some of the panels show' considerable stretching due to wind, the tests 
indicate that the corrosive effects of weathering are remarkably slow in the 
climate of Laramie. 

Reports on operations of the veterinary sanitary service of Paris and the 
Department of the Seine during the years 1918 and 1919, H. Martkl 
(Scrr. Sanit. Pari* d Dfipt. Seine, Raps. Op6r 191 H, pp. 15 4, figs. 1919, 
pp. 107, figs. Jl ). — -These are the usual annual reports (E. S. R., 43, p. 777), 
dealing with the occurrence of infections diseases of animals, meat inspection, 
etc., with tabular data. 

[Losses of stock in Arizona from poison plants], J. J. Thornbeb and J. G. 
Brown (Arizona St a. Rpt. 1920 , pp. $55, lf53, 1^57-^59). — Losses of stock from 
poison plants wa« heavier than for some years past, no less than 30 complaints 
being received during the spring from southern Arizona and a considerable 
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number from central and northern Arizona. The following are mentioned as 
the most important of these poison plants: Spreading loco ( Arag alius nothoxus), 
Thurber’s loco (Astragalus thurberi ), hairy loco ( 1, bigcloioii), tall loco (A. 
diphysus and A. diphysus nwcdougali ), purple loco ( Aragallus lamberti ), blue 
larkspur ( Delphinium scapomm ), prairie larkspur (/>. camporum ), and death 
cainas (Zygadriins el v (jam). 

At Patagonio, Elgin, and certain other localities the loco poisoning was Quite 
different from that ordinarily observed, the stock becoming weak in the back, 
breaking down, and to a great extent losing the power of their bind legs. This 
is called “ tottering loco,” and is thought to he caused by A. nothoxus , a small 
loco weed which grows low and spreads out on the ground. 

Investigations were made of losses on the range during the winter season, 
southwest of Tucson, thought to have been caused b> the rayless goldenrod, or 
burro wood ( Bigeloma coronopi folia). The tirst indication of tills disease is 
a lack of thrift. The animals become gaunt and listless, separate from the 
herd, and lie down, while the horses appear fagged as if overridden and ex- 
hausted. The disease seems to exist m an acute and a slower form. In the 
acute form the animals have .some fever and die within a day or so, while in 
the slower form they linger three to live days, losing tlesh and becoming weaker. 
“A few hours before dying they tremble violently, often fall down with the 
legs spread out, drop the head and neck, and froth at the mouth. Some animals 
break down over the loins and tall down with their hind legs sprawled out. 
The disease attacks both sexes and all sizes, ages, and conditions of animals, 
and very lew of the affected ones recover.” 

In fowling experiments made with the raj less goldenrod, a meal made by 
grinding the dried stems, leaves, and herbaceous growth, to the amount of 
150 lbs., was eaten by a mare, tuning boon led ns much as 2 5 lbs. daily with 
at least an <xpitd amount of rolled barley and bran. Though the mare dis- 
liked the goldenrod meal, she ate it and showed no symptoms of poisoning, 
but during tlie experiments she lost about 5 lbs in weight. Since hut one ani- 
mal was used, the results obtained are not deemed conclusive. 

Poisonous plants of Wyoming, (). A. Heath {Wyoming Sta. Bui. V26 
(1921), pp. 83, /iys. /ft). — Following a brief general account of the nature of 
stock poisoning by poisonous plants, and prevent i\e measures, summarized 
accounts, accompanied by illustrations, are given of the plains, tall, and low 
larkspurs, silvery lupine, death eamas, woody aster, water hemlock, arrow 
grass, white loco, wooly or purple loco, two-grooved milk vetch, broad-leaved 
or showy milkweed, slender Psoralen, and aconite. 

[Studies of poisonous plants], O. A. I5e\tii (Wyoming Sta. Rpt. 1920 , pp. 
180 , 131 , 132, 133). — A preliminary study was made of Glaux marilima with a 
view to determining its possible relation to a disease commonly occurring 
among cattle during the grazing season, and the winter feeding of hay. Alco- 
holic extracts prepared from fresh material were highly toxic when injected 
intravenously into full-grown rabbits, but gave negative results when fed to 
cattle and sheep for a period of 17 days. 

Sheep fed moderate quantities of Astragalus b'isulca\tn8 for a period of 15 
days failed to develop any symptoms of poisoning. Laboratory tests in which 
extracts from Triglochm maritime w T ere introduced intravenously into rabbits 
show it to be highly toxic, but no poisonous symptoms were observed when it 
was fed in a greeu condition to cattle. 

Contribution to the study of microorganisms antagonistic to the anthrax 
bacillus. — Experimental researches, W. Silbersohmidt and E. Schocft (Ann. 
Inst. Pasteur, 3$ (1920), No. 10, pp. 609-683). — By means of inoculation expert- 
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meats on guinea pigs, rabbits, and mice, the authors have demonstrated that 
certain microorganisms, including the Friedlander bacillus. Barilla 8 typhosus, 
B , coli , and B. pyocyaneus , when injected simultaneously with B y mthracis , 
exert an antagonistic action on the latter organism and prevent death from 
anthrax, if the two antagonistic organisms are injected in different piaces 
or at different times, or if the organisms have been killed by heat, this does 
not happen. The resistance to anthrax infection does not confer immunity. 
No relation was iound to exist between the antagonistic action in vitro and 
in vivo, as shown by the fact that II. pyocyaneus had an inhibiting effect both 
in vitro and in vivo, while the Fritdlander bacillus showed this property only 
in vivo. 

Etiology of acute gangrenous infections of animals: A discussion of 
blackleg, braxy, malignant edema, and whale septicemia.— Studies on 
pathogenic anaerobes, H. II. Heller (Jour. Infect . Diseases, 27 (1920), No. 
5, pp. t ) • — This report of an extensive investigation of the etiology of 

acute gangrenous infections of animals, which should be consulted in tin 4 original 
for numerous details, consists of a general discussion of the principal organisms 
involved in the anaerobic infections of domestic animals, the* report of an inves- 
tigation of material derived from animals, with a classification of 54 strains of 
pathogenic tissue-invading anaerobes derived from the material, and a critical 
review and analysis of the literature on the anaerobic infections of animals. 

The organisms studied are placed in two groups, the blackleg and the Vibrion 
septique groups, the criteria ol distinction between which aie lully defined. 
As based on these criteria, the author coin hides that cattle are subject to spon- 
taneous Infection by organisms of the blackleg group and less frequently by 
organisms ol the Vibrion septique group, both of uhuh aie generally diagnosed 
as blackleg. Sheep are subject to infection by the organisms ol the Vibrion 
septique type more frequently than by those of the blackleg type, both types of 
infection being diagnosed somewhat indiscriminately as braxy, blackleg, and 
malignant edema Horses are subject to Vibrion septuple infection and to infec- 
tion by the edematiens group, while true blackleg group mlection has probable 
never been demonstrated Hogs are subject to infection by members of the 
Vibrion septique, but not by the blackleg type. The names “malignant edema,” 
44 Ghon-Saehs bacillus infection,” “ specific gas phlegmon of hogs,” and bradsot ” 
depend upon the location of the lesions involved. 

other points noted in general are the comparative rarity of edematiens group 
infections in animals except the horse and the great rarity of serious invasion 
of animals ny Bacillus wclchii : the greater susceptibility of ruminants than of 
Carnivora or Omnivora to spontaneous anaerobic infection; the dependence of 
all immunization work in connection with anaerobic disease on a recognition ol 
the group affinities of the anaerobic organism infecting the animals of the par- 
ticular district in which immunization is proposed; and the present lack of 
knowledge ot the epidemiological factors of anaerobic infection. 

In conclusion, the author makes a plea for “the world wide study of these 
infections. They cost every agricultural country vast sums every year, and 
notable steps in the direr lion of immunization have shown that such immuniza- 
tion is feasible. To decide definitely the mode of infection in these diseases and 
the incidence of the group and specific entities involved would be of immense 
value to any country and to the world at large. The specificity of the toxins 
and of the aggivssms of the different members in each group must be inves- 
tigated. There are a hundred interesting immunologic and epidemiologic prob- 
lems to be suggested. The proper investigation of the subject can be done only 
in a laboratory that is well equipped to handle anaerobes and that has the funds 
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to employ a trained epidemiologist who knows something of veterinary pathology 
and can spend all his time in the tield.” 

An extensive bibliography is appended. 

Blackleg, W. E. King (North Amer. Vet., 1 (19m , No. 9, pp. 436-438) . — A 
review of recent literature, particularly the paper by Heller noted above. 

Foot-and-mouth disease. — Dangers of aphthisation by the use of viru- 
lent serum, C. Lebailly (Her. MM. Y6t., 96 (1920), No. 21 , pp. 591-593) .—The 
author rei»orts a case in which attempted immunization against foot-and-mouth 
disease by the method described by Moussu (E. S. K., 45, p. 383) resulted in a 
sudden development of the disease with fatal outcome. This is mentioned as 
showing that the method of aphthisation by intravenous inoculation of virulent 
serum is not without danger. 

Comparative studies of the value of the lid test, conjunctival test, and 
blood test for glanders, E. Frohnkk and Habers a ng ( Monatsh . Pralct. Tier - 
heilk 31 (1920), No. 1-2, pp. 1-20, figs. 8). — The authors use the term lid test 
to denote the in tra palpebral or lntradermal mullein reaction A comparative 
study of this, the conjunctival test, and the agglutination and complement 
lixation tests is reported, from which the conclusion is drawn that the lid test 
is as reliable as the conjunctival and blood tests and has the advantage over 
the conjunctival test in that it is more sensitives of longer duration, can not 
be blotted out by artificial means, and in pronounced cases is easily del cored ny 
the most inexperienced veterinarian. A disadvantage of the lid test as com- 
pared with (lie conjunctival is that it is sometimes difficult to distinguish be- 
tween a pathological swelling and the natural swelling of the eyelids of healthy 
animals as a result of the irritation caused by the injection. For this reason 
the test is to he considered positive only when in addition to swelling of the lid 
there is a decided suppurative discharge. The lid test, central. v to tin* con- 
junctival lest, can not he used m connection with the serological tests as it 
tends to interfere with the laticr. As both the lid and the conjunctival tests 
react in 15 hours, while a decision can not ho made in the case or the blood 
tests within 11 days, the former are moinmemled as much more satisfactory. 

Studies of the influence of the lid test (intrapnlpebral mullein test) on 
antibody formation in healthy horses, K. F. Keller {Monatsh. Prakt. Tier- 
in' ilk., 31 (1920). No 11-12 , pp. 5j5 -562) - -The author presents evidence to 
prove that the interference of the blood tests for glanders (agglutination and 
complement fixation tests) by the intrapnlpebral test, as noted in the above 
paper, is due to the strength of mallein used, and that if the mullein be diluted 
this interference does not take place. A list oi 28 literature references is 
appended. 

The incidence of bovine infection in tuberculous meningitis, N. Novick 
{Jour. Med. Research, 41 (1920). No. 2, pp. 289-246).- Forty-eiglit strains of 
tubercle bacilli Jutve been isolated from the cerebrospinal fluid of 48 clinical 
cases of tuberculous meningitis. Three of the strains lane proved to he of the 
bovine type. Moist growth of Dorset’s media, while characterizing the bovine 
virus to a certain extent, needs rabbit virulence confirmation to make it cer- 
tain. Pigment production on egg media characterizes to a certain extent the 
human virus, this characteristic deluding upon the age of the culture.” 

The action of benzyl alcohol on toxins and on tuberculin, J. Jacobson 
(Compt. Rend. 80 c. Biol. [Pari*], 88 (1920), No. 14, pp. 525-527 ). — The studies 
previously noted (E. S. K., 43, p. 584) have been extended to include the 
effect of benzyl alcohol on tuberculin as shown by the temiierature reaction, 
general symptoms, and mortal doses for experimental guinea pigs. Experi- 
mental evidence is furnished that benzyl alcohol has an ameliorating effect 
on the temperature and general symptoms of the disease. It is also stated 
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that mortal doses of diphtheritic and tetanic toxins mixed in vitro with benzyl 
alcohol and then injected subcutaneously into rabbits do not prove fatal. 

The action of benzyl alcohol in experimental tuberculosis and on red 
blood corpuscles, J. Jacobson ( Compt . Rend. Soc. Biol . [Paris], 83 (1920), No. 
30, pp. 1350, 1851). — Continuing the study noted above, evidence is presented 
that tubercle bacilli, which, even when destroyed by heating at 120° C M are 
capable of provoking abscesses in guinea pigs, lose this power after treatment 
with benzyl alcohol. Benzyl alcohol has been found not to hemolyze blood, but 
to deepen the red color of the blood corpuscles, the action being considered a 
phenomenon of oxidation. 

Experiments with conjunctival and intracutaneous tuberculin tests, 

G. KegniSh ( Edinburgh : W. A. K. Johnston , Ltd. [1920], pp. 81). — The author, 
who is chief of the bureau for tuberculosis among cattle of the Royal Swedish 
Board of Agriculture, Stockholm, has made an extensive investigation of the 
relative merits of conjunctival and intracutaneous tuberculin tests, the results 
of which are reported and discussed in this publication. 

The conjunctival test, although admittedly rapid of execution and observa- 
tion, is considered very unreliable in that the dose can never be exact, and the 
reaction is difficult to distinguish from simple intlannnation or conjunctivitis, 
often being given by cuttle proved on autopsy to be non tuberculous. The intra- 
cutaneous method has the disadvantage of being a rather difhcuH and slow 
procedure and one which requires some practice in correct reading ot results, 
but has t lie advantage of not being so subject to external influences as the 
conjunctival test and of requiring less tuberculin. While in the opinion of 
the author it should not entirely supersede the thermal test, it is considered of 
great value as a supplementary diagnostic procedure. 

Infectious abortion in cattle: The herd bull ns a factor in transmitting 
the disease, E. T. Hallman ( Michigan Sin. Quart . Bui., 3 ( 1.92/), No. 3, p. 81). — 
This is a supplement to Circular 40, previously noted (E. S. It., 41, p. 479). 

Report on an epizootic disease among calves at the Amara Dairy Farm, 
T. H. Glostkk and G. Shanks ( Indian Jour Med . Research, 7 (1919), No. 2, pp. 
882-897). — This reports investigations made in a herd in which there hud been 
a high mortality among young calves, lu this disease, which in its seven' 
fatal form affects chiefly calves of from 1 to H weeks of age, the characteristic 
lesion is ulceration and necrosis of the intestinal mucous membrane, being 
usually limited to the lower ileum, caecum, and upper part of the colon 

“ The results of agglutination tests carried out with the sera of healthy calves 
and dams against the calf bacillus show that the infection was widespread 
among the cattle at the dairy farm, and that many infected calves recovered. 

“The calf disease is associated with a bacillus of the paratyphoid Guertner 
group which is present in the blood, bile, organs, mesenteric glands, and 
intestinal ulcers of calves which die of the disease. The calf bacillus differs 
from the paratyphoid B and the paratyphoid O bacilli. It Is probably an 
aertn eke bacillus, but the experimental evidence obtained in this investigation 
does not exclude the possibility of its being (laertner’s bacillus. 

“The bacillus is pathogenic to rabbits and guinea pigs and to calves when 
given intravenously The calf bacillus is probably not capable of causing an 
enteric-like fever in man, but in certain circumstances the ingestion of the 
flesh of infected animals might give rise to ‘food-poisoning’ outbreaks. The 
question whether the calf disease is due to a filterable virus with a secondary 
infection by the aertrycke-like bacillus has not been decided. Further work 
is required to settle the question, which is important from the point of view of 
prophylaxis. If the disease is due to a filter passer, not much protection can be 
expected from the employment of vaccines prepared with the calf bacilli.” 
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Internal parasites affecting sheep and goats, D. H. Bennett {Texan 81a. 
Circ . 28 (7.92/), pp. 3-16, figs. ,9). — A popular summary of information on the 
more important parasites of these animals. 

The normal blood of the horse, its specific gravity and hemoglobin 
index, measured with Sahli’s hemometcr, II. Bonard (Le Sang Normal du 
Cheval sa D&nsitti et sa Teneur cn II cmoglobinc M<ssur6c a vac VH&mom&tre 
Sahli. Inaug. Diss ., Vniv. Bern , 1919 , pp. .59, figs. 8 ). — The author finds the 
average specific gravity of the blood of the horse to vary from 1.048 to 1.055, it 
being about 1.054 for the saddle horse, 1.050 for the coach horse, and 1.048 for 
the draught horse. The specific gravity varies with the age; it falls during 
the first days of life, gradually rises up to the age of 2 to 8 years, falls con- 
siderably at 4 years in imported horses, reascends rapidly at about 5 years, 
and rises somewhat up to 14 years, then diminishes somewhat as the age In- 
creases. Sex has an influence on the specific gravity, it being from 8 to 4 mm. 
higher in the stallion, but there is no difference whatever in the gelding and 
the mare. Race arid breeding have an influence, the specific gravity being 
higher in pure-bred and decreasing somewhat as the type approaches that of 
the draught horse. 

The hemoglobin index measured with Saldi’s hemometer is from 50 to 60 
for the average horse, and from 00 fo 65 for the conch horse. It varies with 
the specific gravity under the influence of age, sex, race, temperament, exercise, 
and transpiration. 

Pyoseptieeiuia or arthritis of foals, L. Panisset {Rev. (Urn. MHl, V&t., 29 
( 1920 ), No. 889, pp. 118-128) . — This is a review and discussion of recent con- 
tributions to the literature on arthritis or joint-ill in foals and its relationship 
to contagious nhoiiion in mares, including particularly the studies of Mc- 
Fadyean and Edwards (E. S R., 42, p. 680) and Maguusson (E. 8. It., 42, p. 
679) on the etiology of the disease and of those authors, Forsseil (E. 8. R., 42, 
p. 882), and Scott <E. S. R., 48, p. 585) on the prophylactic and therapeutic 
measures for the control of the disease. 

Tlie author concludes that preventive inoculation should he employed wher- 
ever the appearance of arthritis is the rule, but that whatever the eflieacy of 
one or another of the methods mhocated a certain number of failures is to be 
expected, attributable to other causative agents than the colon bacillus and 
streptococcus It is also emphasized that whatever the treatment, nothing 
should authorize neglect of the navel. “The arguments furnished in favor of 
a relation between the infection of the mare and its foal are doubtless applica- 
ble only in certain eases, and their knowledge should not Justify the abandon- 
ment of a procedure of prevention, the value of which has been established 
by a long and extensive experience.” 

Prolapse or so-called ” blowouts,” W. T. Jojinson (Washington Sta West 
Wash. Sta. Bhno. Bui. 9 {1921), No. 3, pp. 4%~44> fly* D- — A brief popular 
account of this affection in poultry. 

A study of chicken pest, F Jouan and A. Stauij (Ann. Inst. Pasteur , 34 
(1920). No. 5. pp. 843-357)- Following a brief historical introduction, the 
authors report a series of studies on chicken pest, the results of which may be 
summarized as follows: 

Pigeons and chickens reacted differently following inoculation with the 
virus. Chickens inoculated intramuscularly with blood from a bird which had 
recently succumbed to the disease died within from 3 6 hours to 4 days with 
the dilutions as great ns 0.000001 cc., while pigeons sometimes succumbed and 
sometimes resisted a like inoculation. Infected chickens died without showing 
any nerve symptoms, while the pigeons which succumbed presented symptoms 
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of nerve degeneration. It was possible with proper dosage to transmit the 
disease from pigeon to pigeon. 

Immunity to the disease could be conferred upon chickens by intravenous 
inoculation of heated virulent blood. Chickens thus hyperimrmmized furnished 
an active microbial serum which protected the birds against the virus injected 
24 hours later. By mixing the virulent sennn with washed globules of rabbit 
blood the alexin of the serum was destroyed. A mixture of this virus with the 
scrum of the by peri minimized fowls, heated at 56° C., was capable of conferring 
immunity when injected into pigeons. 

Preliminary results are also reported of an attempt to multiply the virus in 
eggs during incubation. This was accomplished when the inoculation of the 
egg took place after the third day of incubation. 

The effects of the administration of chaparro amargosa [Mexican bitter 
bush] on the intestinal protozoa of the turkey, E. E. Tyzzer (J our. Med . 
Research, Jfl ( 1920 ), No. 2 , pp. 211-217 ). — “Ohaparro amargosa may be fed 
in considerable amount with grain to young turkeys without injurious effect, 
except that the growth of the latter may lie somewhat retarded on account of 
less hearty feeding. 

“Tim daily administration of this drug throughout a period of exposure to 
blackhead has not served to prevent this disease. Entamoeba fiaUnuiriun has 
with rare exceptions disappeared from the excrement of turkeys under treat- 
ment. This finding lends support to the* results obtained b,v others in the 
treatment with chaparro amargosa of ont amoebic infections of man. Tricho- 
monads have shown no diminution, and apparently are unaffected by chaparro. 
A coccidium, Uimena a man , has disappeared in the majority of the treated 
turkeys. 

“The selective action ot chaparro amargosa with respect to the last three 
parasites is thus significant when considered together with its failure to pre- 
vent blackhead. The physiological evidence obtained is in accordance with 
morphological observations, indicating that the parasite of blackhead is not 
closol,\ related to the* familiar species of parasitic* amoebae."’ 

Observations on the transmission of “ blackhead ” in turkeys. — The 
common fowl as a source of infection, E. E. Tyzzek {dour. Med. Research, 
41 {1920), No. 2, pp. 219-237. /hr*. 4) —This is a report of observations made 
during the course of the investigations noted above. 

It is stated that there is no indications that unfavorable conditions will be 
themselves produce blackhead m turkeys, unless the specific organism is pres- 
ent. The exposure of young turkeys to two infected turkeys, one in the acute 
stage of the disease, the other about to recover, resulted in two oases of 
blackhead, hut further exposure to the recovered birds was without results. 
The repeated feeding of diseased tissuis and discharges from cases of black- 
head to normal birds failed to produce the disease. 

A list of lit references to the literature is given. 

The correlation between the chemical composition of anthelmintics 
and their therapeutic values in connection with the hookworm inquiry in 
the Madras Presidency, .1. F. Oaius and K. S. Mhaskajr {Indian Jour . Med. 
Research. 7 {1919). Ao. 2 , pp, j29-~463 ) Thymol is a solid drug of constant 
chemical composition, not deteriorating with age, and easily obtained in the 
pure state. Its dosage is thus easy and certain. Free thymol is very soon 
eliminated from the system, the danger of poisoning for the host thus being 
greatly diminished ; and its quick disappearance from the intestine renders the 
afterpurge and any restriction on the nature of the food unnecessary. Up to a 
60-grain dosage thymol is a safe drug. Thymol is a powerful vermicide, acting 
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both on Ankylostoma and Necator. Any dose? from 30 to 60 grains administered 
in one portion will prove effective. Thymol has mild vermifugal properties.” 

A list of 47 references to the literature is included. 


RURAL ENGINEERING. 

The management of sandy soils under irrigation, H. K. Dean {Oregon 
St a. Jiul. 177 (1921), pp. 26, figs. IS). — The results of experiments, conducted 
at the Umatilla Substation on the management of sandy soils under Irrigation, 
which have embraced chiefly crop testing, soil moisture and irrigation methods, 
and fertility improvement are .summarized. 

It is pointed out that if light soils are to be permanently farmed under irri- 
gation a balanced system of agriculture should be practiced, with rotations 
and enough live stock to consume the feed produced on the farm. Excessive 
grading of light soils exposes the subsoil, which is deficient in organic matter 
and of coarser structure than the surface soil, and results in greater difficulty 
in handling and in reduced crop yields. 

The water distribution system should be so const ructed as to provide for the 
use of large heads of water. The use of gates for turning the water on the 
land is deemed much more satisfactory than cutting the ditch hanks. The 
border method of irrigation has been found to be the most suitable for light 
soils. The use of straw prevents soil movement until the cover crop lias become 
established, and rye has been found to be the most satisfactory nurse crop. 
The most economical interval of irrigation for alfalfa on medium sandy soil 
is said to be once in two weeks. An application of 8 tons of manure to the 
acre was found to increase the yield of hay 1.33 tons, while 32 tons increased 
n only 2.29 tons 

f Studies of irrigated soils and irrigation waters |, A. N. Vinson, 0. N. 
Oatijn, and S. W. (Ikifpin (Arizona Sta. !tpi. 1920, pp. ',S6~460 ), — Studies of 
the tolerance cd wheat in black alkaline soil indicated the tolerance' to be 
MOtnewhnf ohm* 0.2 per • mit of sodium carbonate It is noted that healthier 
looking plants were obtained in pots containing from 0.1 to 0.1ft per cent of 
sodium carbonate than in those containing small amounts of alkali. The grain 
yields, however, were higher in the soils containing 0.05 per cent of sodium 
carbonate. The heaviest grain yields of all wore obtained in soils containing 
0.2 per cent o t sodium carbonate, with sufficient gypsum added to exactly 
neutralize the .sodium carbonate. Larger amounts of gypsum did not increase 
the yield, but one-half and one-fourth of t tie amount required to neutralize the 
sodium carbonate gave some increase over the untreated cheek. 

Monthly analyses of water from the Tetnpe drainage ditch are also reported. 

Rales ior the blending of pump water with canal water under the Salt River 
Valley project are included. These state that the blended water delivered to 
irrigators may contain not more than 50 parts per 1(H), 000 of chlorid estimated 
as sodium chlorid, or not more than 1O0 parts per 100,000 of total dissolved 
salts. Rlack alkaline waters may not be blended in proportions that will give 
tiie blended water a permanent black alkaline content Puiup water that shows 
by analysis at the time a lower content of chlorids and total dissolved salts 
than the unblended water of the canal into which it is pumped may be used 
in any quantity. 

Data ore also given on the character of the ground waters immediately 
east of the Agua Fria River. 

Irrigation investigations, G. E. P. Smith, W. IS. Code, and H. C. Scuwalen 
( Arizona Sta. Rpt. 1920 , pp. 475-479 ). — A general summary is given of the irri- 
gation situation in Arizona for the fiscal year 1920, including especially data on 
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the development of ground and surface wfttors in the Casa Grftndo^ San Simon, 
San Pedro, and Sulphur Spring V alleys. It is stated that in silt studies of the 
waters of the Gila Rner. begun in 1917, and in which over 1,100 samples* of 
river wider were collected and analyzed , the total amount of silt carried by the 
river in a period extending over nine months was 396.5 acre-feet, which was 
0.3 per cent of the river discharge for the period. 

Study of efficiency of nnderdrains, H. M. Lynde ( North Carolina Sta . Rpt 
1920, pp. 67-69 ). — Experiments in cooperation with the U. S. Department of 
Agriculture to determine the amount of run-off from underdrained land, the 
relation of run-off to rainfall, and the action of tile drains in lowering the 
ground water level on three (arms in North Carolina are reported. 

On the Cotton Valley farm in Edgecombe County the soils on the tract in- 
vestigated are second terrace deixisits. it was found that the texture of the 
soil is the controlling factor in the efficiency of tile drainage, and that the 
spacing of the drains should be such as to suit average soil conditions as nearly 
as they can he determined. Before designing drainage systems in nonhomoge- 
neous soils, frequent borings to a deptli of 3 it. should he made to determine 
the soil textures. In general, it is stated that laterals should ho arranged in 
parallel, straight lines at equal distances apart and at the same average depth. 
The minimum economic spacing recommended is 60 ft. and the maximum depth 
3 ft. A run-off factor ot 1 in. in 24 hours from the underdrained area is con- 
sidered to he ample lor use in the design of the mains and submains. The 
minimum grade recommended is 0 2 per cent, and d (latter than this, the 
joints between tile should be protected against the entrance of silt. 

In similar experiments on the Lewis farm in Pitt County it has been found 
that the Norfolk and Portsmouth sandy loam soils are ol an ojkjh nature and 
respond almost immediately to tile drainage if an outlet is provided. A spacing 
of I2() ft. and a depth of 3^ ft may he adopted lor laterals m these soils. The 
economic rate of run-off to be adopted for imderdrainage systems on areas simi- 
lar to this appears to he between 1 and g in. m 24 hours it has been found that 
there is no danger of the silting up <>l Lin. tile laid on grades of 0.3 per cent 
or more in these soils. 

Experiments at the Black Land station in Washington County on muck soil, 
to determine the action of underdrains in lowering the ground water level by 
means of 69 wells, indicated that it is apparently impossible' to ov ml rain these 
muck soils and that tile operate successfully on a grade of 0.0J per cent in the 
clay subsoils of this section. No hnal conclusions are drawn. 

Run-off data on drainage canals, II. M. Lynde (l\oith Carolina Sta . lipt. 
1920, p . 6*7) .— The progress results of studies m cooperation with the U. S. 
Department of Agriculture of run-off on Third Creek Canal, Iredell County, 
are summarized, indicating that a run-off’ factor of 1 in. in 24 hours over the 
watershed should be adopted in the design of drainage ditches in the Piedmont 
region of North Carolina. It has been lound that the average annual run-off 
on Third Creek is approximately *13 per cent of the average annual raiufall. 
The results are also taken to indicate that the daily rainfall recorded at one 
station on a watershed does not represent true daily rainfall conditions. To 
obtain an approximate true rainfall it is necessary to average the records of 
several stations scattered over the watershed. For small watersheds with rain- 
fall conditions as they are on Third Creek one rainfall station for each 10 
square miles is apparently not too frequent. 

Installing drainage system on the Washington County Experiment 
Farm, S. O. Hartman {Ohio Sta. Mo. Hul., 6 {1921 ) , No 5-6, pp. 77-Si, figs, 
2).-- General information is given on the operations and cost of trenching, 
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hauling, and laying tile in the drainage of the Washington County Experiment 
Farm. The soil varies from a comparatively light clay to a heavy red clay 
and is underlaid with shale and sandstone. In a comparison of hand and 
machine work in trenching and tile laying it was found that, allowing 30 cts. 
per rod for the ditching machine, hand trenching and layiDg cost from 370 
to 180 per cent more than machine trenching and laying. With hand trenching 
an average of 1.0 hours of labor were spent on each rod, with machine trench- 
ing 0.14 of an hour, exclusive of the machine operator. 

Surface water supply of Pacific slope basins in Washington and ux»per 
Columbia River Basin, 1017 ( U. *S\ Geol. Survey. Water-Supply Paper 462 
(1921), pp. 181+1 J, pis. 2). — This report, prepared in cooperation with the 
States of Washington, Montana, and Idaho, presents the results of measure- 
ments of flow made on streams in Washington and in the upper Columbia 
Kiver Basin fluring the year ended September 30, 1017. 

Records of water levels in wells in southern California, F. O. Ebert 
(U. S. Geol. Sinecy, Water-Supply Paper 4^8 (1921), pp. 156 , pis. 4 , fig. 1). — 
This report, prepared in cooperation with the State of California, contains 
records of the fluctuations of water levels in a large number of wells in the low- 
land region of southern California. This includes the San Bernardino Valley, 
the foothill belt between Sail Bernardino Valley and Los Angeles, the Coastal 
Plain west and south of Los Angeles, and the Sail Jacinto Valley and adjacent 
amis. 

Method for clarifying stagnant water, especially in ponds or lakes, 

C. E. Sanboiw (Oklahoma Sta. Kpt. 1920 , p. 4 ff). — Experiments are briefly re- 
ported in which it was found that a treatment of 25 lbs of copper sulphate 
to the acre of stagnant water 1 ft. in depth is sufficient lor the clarification of 
such water and to favor fish life. 

Public Roads (l r . S. Dept. Ayr., Public Roads, 4 (1921), No. 2, pp. 86, figs. 

/ '/) . -Tins number of this jveriodind contains the usual project statements 
under Federal-aid allowances approved in April, 11)21, and the following 
articles : 

Accelerated Wear Tests by the Bureau of Public Roads, by F. H. Jackson 
and C. A. Hogentogler (see below) ; On Bituminous Macadam and Bituminous 
Concrete Roads, by E J. WulfT; Tests of Road-building Rock in 1920; and 
Stains of Federal Aid, April 30. 

Accelerated wear tests by the Bureau of Public Roads, F. IT. Jackson 
and C. A, IIogkntooi.ek ( f \ S J)ept. Ayr., Public Roads, 4 {1921), No. 2, pp. 
8-21, fiys. 14)* — The results of a series of accelerated wear tests ujwn granite 
block, vitrified brick, and concrete pavement surfaces conducted at the Arling 
ton (Va ) Experiment Station art' reported. The purposes of the tests were 
to compare the behavior of various forms of the several type's of pavement 
when subjected to specially heavy steel-tired traffic, and to ascertain whether 
the resistance to wear of the constituent parts of the several pavement types, 
as determined by laboratory tests, may be considered as a reliable index of 
the wearing value of these materials when combined m a pavement. 

The various materials were incorporated into a number of pavement sec- 
tions laid in the form of a runway approximately 400 ft. long by 2 ft. wide. 
In all there were 48 sections, 21 of which were brick, 19 granite block, and 8 
concrete. The base for the granite block and brick sections was 8 in, of 1 : 3 : 6 
concrete laid upon compacted cinder fill. The concrete sections were laid im- 
mediately upon the cinders. Four different 1-in. bedding courses were laid 
over the base in the granite block sections, namely, (1) 1:4 dry cement 
mortar, (2) sand, (3) asphalt-sand, and (4) tar-sand. The brick were similarly 
68854°— 21 7 
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laid on sand and sand-cement cushions. Both granite block and brick were 
filled in the various sections severally with 1 : 1 cement grout, asphalt, tar, 
and asphalt and tar mastics. 

The wear testing machine consisted of 5 cast-iron wheels 48 in. in diameter 
by 2 in. wide and each weighing 1,000 lbs. The wheels were mounted inside 
a channel-iron frame in such a way that they rolled over the center 12 in. of the 
24-in. test strips. Each wheel was mounted independently so as to move up 
and down freely and thus adjust itself to any inequalities or depressions. 
The machine was pulled back and forth at the rate of approximately 5 miles 
per hour. 

The following general conclusions are drawn from the granite block tests: 
44 Bituminous-hlled granite block pavements will resist the impact produced by 
heavily loaded steel-tired traffic as well as cement-grouted pavements. Bitum- 
inous mastic fillers are as satisfactory for this type of traffic as straight 
bituminous fillers. The effect of impact is tremendously increased by irreg- 
ularities produced by poorly cut block. Irregularities of surface or other 
factors producing impact are more serious with grouted than with bituminous- 
filled pavements. Slight variations in resistance to wear, such as occur among 
the commercial granite block from the Atlantic coast quarries, are of much 
less importance in judging the probable resistance of the block to the action of 
traffic than has commonly been supposed. Cement-sand bedding courses are 
more satisfactory than sand or bituminous-sand bedding courses.” 

In the brick tests it was found that the progress of wear was similar in all 
sections First the excess filler was broken and pulled off the surface of the 
bricks, then a uniform wearing of the bricks occurred over the entire length 
of the section. This uniform wear was followed by excessive wearing in spots, 
causing a very rough and uneven surface Complete failure of the section 
rapidly followed tins uneven condition. In sections with elastic fillers the 
wear was confined to the areas which came in contact with the cast-iron wheels, 
causing ruts or grooves to develop as the test continued. In sections having 
nonelastic fillers the wear was of a crushing or shattering kind, causing the 
bricks to shear and break in areas adjacent to as well as in the path of the 
wheels. 

The following conclusions are drawn from the brick tests: “The edge pro- 
tection offered by bituminous and cement-grout fillers is considerably greater 
for vertical fiber and wire*cut lug than for repressed brick. The adhesion 
of bituminous fillers to wire-cut lug and vertical fiber brick tends to protect 
the surface and to reduce the wear. With cement-grout fillers the surface 
becomes a rigid slab and failure occurs because of the breaking of this slab 
under load and consequent loosening and shattering of the brick. With cement- 
grout fillers and sand-cushion construction the brick must be so thick as to 
make a slab which will resist without excessive distortion the impact produced 
by the load moving over it. In such cases the cement-grout filler offers excellent 
support to the wire-cut lug and vertical fiber brick. The above results indicate 
that for sand and sand-cement cushions and for such loads as were had at 
Arlington thicknesses under 4 in. are impractical. For brick of sufficient thick- 
ness to form a beam which will not be broken under impact cement grout offers 
better support to the edges than bituminous fillers. The bituminous fillers 
cushion the edges, but under certain kinds of traffic (steel tires) allow the 
edge to be crushed even while the filler remains intact. 

“Tar and tar-mastic fillers form more rigid slabs in cold weather than 
asphalt and asphalt mastic, and consequently brick filled with the former tend 
more toward shattering than those filled with the latter. For the same condi- 
tions of brick and type of construction, brick with rounded edges offer less 
resistance to wear than those with square edges. Sand cushions are subject 
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to more compression than sand-cement cushions, and the greater compression 
results in a more uneven surface. Elastic fillers considerably reduce the effects 
of impact occasioned by steel-tired traffic, and the destructive effect increases 
with increased rigidity of the fillers, the maximum destructive effect occurring 
with such fillers as have greatest rigidity. The shattering of the brick and the 
additional settlement noted on the cement-grout sections warrant this con- 
clusion. The resistance to wear of the various pavement sections, as shown 
from the wear test, is the same as that indicated by the standard rattler test 
for the brick comprising the above sections.” 

In the tests of (he concrete pavement sections it was intended to secure 
comparisons of the resistance to wear offered by concretes made from different 
aggregates. Eight sections were constructed, each 6 in. thick and each of 
1:1}: 8 concrete. The different aggregates used included trap rock, limestone, 
gravel, sandstone, slug, and gneiss. During the progress of the test these 
sections, in addition to wear on their surfaces, developed a considerable num- 
ber of transverse cracks, followed by settlement, thus subjecting them to 
impact. 

In general the wear progressed the same on all sections, beginning with a 
slight grooving action, which gradually uncovered the large aggregate, after 
which the depth of wear, as well as the uniformity of the resulting surface, 
depended more or less upon the hardness and size of the aggregate. These 
tests showed that the trap rock and gneiss sections gave the greatest resistance 
to wear and presented very uniform surfaces. The gravel sections ranked 
next, showing slightly more wear but about the same uniformity. The lime- 
stone and sandstone sections compared favorably with the gravel as regards 
depth of wear, but tended more toward the development of nonuniform surfaces. 
The slag sections* showed the least resistance to wear and compared favorably 
with each other. It was further found that this test shows no relation be- 
tween compressive strength and resistance to wear afforded by the several 
concretes. The dry concretes offered more* resistance to wear than the wet 
ones. 

Observations of the transverse cracking and settlement indicated that slag, 
sandstone, and limestone do not offer as much resistance to cracking as gravel, 
trap rock, and gneiss. The tests on the concrete sections indicated that neither 
the resistance to wear nor the resistance to cracking are dependent upon the 
compressive strength of the concrete, as determined by 0 by 12 in. test cylinders, 
that more resistance to wear is afforded by dry concrete than by wet, and that 
the harder aggregates offer more resistance to wear than the soft ones. 

Some fundamentals of stable ventilation, II. P. Akmsbt and M. Kbish 
( t four. Agr . Research [F. tf,], 21 {1921), No. 5, pp. 843-868 ). — Some of the 
results of cooperative investigations conducted by the Bureau of Animal In- 
dustry of the IT. S. Department of Agriculture ana the Pennsylvania Insti- 
tute of Animal Nutrition are summarized and discussed, the purpose being 
to work out a method by which the results of direct determinations of the 
heat production of cattle and other stock may be applied to the problems of 
stable ventilation and the heat production in any specific case computed with 
a fair approximation to accuracy. 

It is considered evident that the question of .stable ventilation is one of main- 
taining the proper purity of air as well as the proper temperature. The motive 
power for stable ventilation discussed is that derived from the heat and water 
vapor produced by animals. The motive power derived from the moisture pro- 
duced by different animals is said to be much levss than that derived from the 
heat, and since its magnitude depends largely on the difference in temperature 
it is considered of secondary importance. 
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Theoretical considerations and the results of experience are said to show that 
a certain excess of heat production over that absolutely required to maintain 
the body temperature is likely to be advantageous, both by promoting the 
comfort of the animal and by providing a margin of safety. From this it fol- 
lows that the best thermal surroundings for animals lie between a temperature 
somewhat above the critical point and one not so high as to affect the appetite 
and thrift of the animal. These limits evidently will vary with the species of 
animal and with the amount and character of the ration. 

Considerable data on the heat production of cattle, dairy cows, horses, swine, 
and sheep are presented and discussed. Accepting King’s assumption that the 
permissible percentage of carbon dioxid in the air is 0.167 by volume, data on 
air flow per day and per hour required to maintain this standard of purity, 
when based on the average computed carbon-diox id production by the different 
species, ore given and compared with corresponding figures prepared by King. 
These show a necessary air flow per hour of 3,452 cu. ft. for cows, 2,307 for 
horses, 767 for swine, and 332 for sheep. The air flow for cows according 
to the King method agrees very well with that computed from the carbon 
dioxid produced, but the results for the other animals are very much smaller. 
It is concluded that the actual carbon dioxid production is the proper basis 
upon which to estimate the rate of ventilation required. 

Further data are given in the following tables on the average temperature 
differences between the stable and the outside air which can he maintained by 
the different, animals and compared with figures computed on the basis of the 
King standard period. These show that cows, horses, swine, and sheep of re- 
spective average live weights of 1,075, 1,250, 280, and 01 lbs. will maintain 
respective average temperature differences, corresponding to air flow computed 
from carbon-dioxid production, of 30.58, 30.40, 30.4, and 30.5° F. The respective 
temperature differences computed on the basis of the King standard are 35.6, 
19.0, 20, and 13.3°. 

Data are also presented showing approximately the temperature of the stable 
when air enters at different temperatures. 

Temperature m stable o-s* compared iHth that outside . 
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The foregoing data show approximately the point at which the heat supplied 
becomes deficient for maintaining the proper temperature' in the stable, Thus, 
when King’s standard of air flow is taken as the minimum, the heat supplied 
by cows appears to become deficient for maintaining what is believed to be the 
best stable temperature when the outside temperature is below 15° F. The 
heat supplied by horses, swine, and sheep appears to become deficient at a much 
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higher outside temperature. However, when the rate of air flow computed from 
the carbon dioxid production is made the basis of the computation the differ- 
ences between the species disappear. 

Data are also given on the maximum ventilation compatible with the mainte- 
nance of a given temperature difference. In the specific cases used, the neces- 
sity in severe weather of restricting the ventilation in order to conserve heat 
and maintain a desirable stable temperature is indicated. This results in 
lowering the purity of the stable air below King’s standard. 

It is noted that the amount of carbon dioxld produced by animals is approxi- 
mately proportional to their heat production, so that the rate of ventilation 
should also be approximately proportional to their heat production in order to 
maintain any desired standard of purity in (he stable air. The results of these 
computations show that, to the extent to which the examples used may be 
regarded as typical, the accepted ventilation requirements tor different animals 
are not proportional to their heat production. Assuming the value of heat pro- 
duction of cows as unity, the relative heat production of other animals Is 
computed for heavy horses as 0.8, swine as 0.2, and sheep as 0.1. The relative 
air movement with King’s ventilation requirements are 1, 1.2, 0.4, and 0.3. 

The results are taken to indicate clearly the need for further fundamental in- 
vestigation. 

Poultry housing, ,T. Dkyden ( Oregon St a. Bui. 179 (1921), pp. 8-22, figs, 
17 ), — Popular information on the location, planning, and construction of 
poultry houses adapted to Oregon conditions are presented in this bulletin, 
together with diagrammatic illustrations and bills of material for a portable 
house, a 100 hen house, and a 500 hen house. 

Septic tanks for the farm, J. It. (Pemi State Col. Ext. Cite. 89 

(1921), pp. 19 , figs. 11 ). — Popular information on the subject is given in this 
circular, which is based mainly on work conducted at the New York State 
College of Agriculture and noted £ 1*0111 time to time in the Record. 

RURAL ECONOMICS AND SOCIOLOGY. 

The agricultural-historical theories of Eduard Hahns, R. Ivbzymowski 
(Landw. Jahrt>„ 58 (1919 ) , pp. J f 85-J f 99 ). — This is a critical discussion of the 
so-called three-stage theory 01 * nomad hypothesis of the evolution of agriculture 
out of the hunting and fishing through the nomadic or herding stages of human 
industries and of various exceptions which have been made to the theory. 
A bibliography of works by E. Hahns and others on the subject is given. Ac- 
cording to Ilahns’ formulation man first gathered his vegetable food in the 
wild state at the same time that he lived by hunting and fishing, later develop- 
ing the art of cultivating root crops, grams, and grasses at the same time that 
he learned the domestication of animals. Prominence is given to the religious 
motive behind agricultural and live stock production. IIis critic here points out 
some fallacies of the latter, but maintains that this agricultural historian has 
contributed much to many phases of agricultural history. 

A new study of the estate regulations of Charles the Great, W. Fleisch- 
mann (Landw. Jahrb., 58 (1919), pp. 1-76 ).— The Latin text and German trans- 
lation of the orders issued by Charles the Great for the organization and 
administration of the royal estates, defining the duties and remuneration of his 
executive staff and body of servants, setting forth his choice of crops to be 
grown, methods of cultivation, and disposal of the products, are given here, with 
an introduction in which is traced the evolution of large feudal holdings in the 
early history of the Germanic races, precedents for which are found in Italian 
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and other Mediterranean countries. An index of plant names and other tech- 
nical terms which appear is given. 

Questions of agricultural tax, Schlager ( Nachr . Deut. L&ndw. GeseU. 
Osterr ., n. ser ., 4 {1920), No. 46~4?, pp. 288-248).— The new Austrian regula- 
tions regarding taxes on agricultural income, especially on profits from forest 
cutting, new exemptions allowed, and the classification of agricultural prop- 
erty for the purpose of tax assessment, are set forth here in minute detail. 

The price of agricultural products in France, M. Lair (Re v. $con. In- 
tematl., IS (1921), I, No. 1, pp. 82-59). — The author notes the stimulation of 
consumption of food products brought about by the war and other factors 
influencing the prices of agricultural products, including decreased production, 
especially of wheat and meat, marketing difficulties, depreciation of exchange, 
and a change in the attitude of the rural population. 

The women’s side of a rural policy, E. B. Mitchell (Scot. Jour. Agr ., 4 
(1921), No. /, pp. 48-61). — The report previously noted (E. S. R., 44, p. 893) 
is reviewed at length. 

The church and rural life, Lord Bledtsloe et al. (London: Sloe, promoting 
Christian Knowledge , 1920, pp. VII l +56). — The tone of this report, which was 
made by a committee appointed by the Archbishop of Canterbury, is best indi- 
cated in the words of the terms of reference, 41 to consider and report upon the 
ways in which the church may best commend the teaching of Christ to those 
who are seeking to solve the problems of industrial life in rural areas.” The 
ways in which the church should influence the relationships between the labor- 
ers, farmers, and landholders and improve the village homes, recreation, educa- 
tion, and religious life are outlined. In the appendixes are given an excerpt 
from a report of the proceedings at ft meeting in connection with the church 
tutorial classes movement at Oxford in 1918, and a memorandum on the train- 
ing of rural clergy in social leadership and suggested outlines of study in con- 
nection with the same, by A. W. Ashby, as well as suggestions with regard to 
village music, by G. Shaw. 

What crop rotations show, C. W. Montgomery ( Ohio Sta. Mo. Bui., 6 
{1921), No. 5-6, pp. 85-89, fig. 1). — Certain crop rotations followed on the 
Clermont Couuty Experiment Farm for the purpose of studying the effect of 
cropping on the land, and the amount of feed that might be furnished for a 
dairy herd are described. The yields per acre are tabulated for a number of 
years, as well as the labor and miscellaneous cost of producing the crops, 
1919-1920. 

Harvest service project in Kansas, W. Burr (Kans. Agr. Col. Ext. Circ ., 
17 (1920), pp. 12, figs. 6). — Extracts from reports and correspondence dealing 
with the service in aid of migrant harvest labor groups, inaugurated by the 
rural service department of the Kansas College, are given here. 

The agricultural laborer at home and abroad, A. G. L. Rogers (Wages 
Bd. Gaz., S (1921), Nos . 59, pp. 37-40 ; 63, pp. 112-115). — A general review is 
given covering hours, wages, and conditions of agricultural labor in England 
and other European countries. The development of the idea of labor organiza- 
tion among farm workers is outlined briefly up to the passage of the Corn 
Production Act, in 1917. 

The farm labor problem in Austria after the war and Its relation to 
home colonization projects, E. H. Vogel (Arb. Deut. Landw. GeseU . Osterr., 
No. 4 (1920) , pp. 163-200). — A brief historical sketch of the farm labor shortage 
and migration cityward with industrial development in Austria is given, to- 
gether with an analysis of the effects of the war in this respect. Certain ways 
of meeting the situation, such as the increased use of agricultural machinery, 
the encouragement of labor organization, State encouragement of social insur- 
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ance, and wage regulations, are suggested ; but the main emphasis is put upon 
the idea of permanent settlement on the land of farm workers. Two types of 
colonization systems are outlined in technical detail. 

Labor conditions in South Africa, R. A. Lehfkldt (So. African Jour, Soi., 
17 {1920), No. 1, pp. 85-95 ). — A general discussion of the relative positions of 
several races making up the population of the Union of South Africa, and 
especially the fitness or unfitness for agricultural labor of the natives and other 
inhabitants, is given. 

Report of the State Land Settlement Board of the State of California, 

E. Mead et au. (Calif. State Land Settlement Bd. Rpt., 1920 , pp. 79 , figs. 10 ). — 
Progress in the development of the Durham and Delhi settlements from June 
30, 1918, to June 80, 1920, is reported here, continuing the previous report (E. S. 
R., 41, p. 91). 

Encouragement by the confederation of home colonization, M. Bernhabd 
(Ann. Agr . Suisse, 22 (1921), No. 1 , pp. 48 ). — A report is made by the Swiss 
Association for Home Colonization and Industrial Agriculture to the Federal 
Department of Public Economy defining home colonization, and noting the need 
for and outlining a proposed plan to improve the land and finance the settle- 
ment. The text of a proposed law is given, with comment. 

Transportation of wheat (V. S. Senate , 06. Cong., 2 Sens., Com. Agr. and 
Forestry Hearings on Transportation of Wheat, 1920, pp. 93, pis. 4) •’ — The 
statement of J. H Barnes before the IT. S. Senate Committee on Agriculture 
and Forestry, investigating the reasons for the embargo on wheat, why trans- 
portation was not available to move the wheat of Oklahoma, Kansas, Texas, 
and Colorado, and other States, and what steps the Grain Corporation had 
taken to obtain ships for the movement of such grain, is presented here in hear- 
ings dated October 2f> and 28, 1919. A tabulation of commercial Information 
reported weekly to the U. S. Grain Corporation by grain dealers is given, show- 
ing receipts of wheat from farms, shipments, and stocks on hand for the four 
States in question, and for 11 zones of the United States. Additional tabula- 
tions are submitted by the Bureau of Markets of the U. S. Department of Agri- 
culture showing the inspections of wheat, shelled corn, and oais on arrival at 
Minneapolis and Duluth during the period from July 1 to December 31, 1919. 
There are also four accompanying charts indicating the cash grain price (high) 
for certain grades and kinds of wheat, barley, and oats at these two markets. 
Government prices of wheat in foreign countries, 1919, production of wheat In 
principal and other countries, 1909 to 1919, and exports of wheat and flour 
from important surplus producing countries are also shown. 

Marketing farm crops, edited by E. L. Luther (Wis. Farmers ’ lasts . Bui. 
33 {1920), pp. 1-80 , figs. 50 ). — Various practical phases of the subject of 
marketing as worked out cooperatively among Wisconsin farmers are described 
in brief articles in this bulletin. 

Marketing by federations, T. Macklin (Hoard's Dairyman , 61 (1921), No. 
12, pp. ^88, 4.9£, 493, 513, fig. 1 ). — This is a portion of an anaylsis of a State- 
wide cooperative cheese marketing enterprise noted from another source (E. S. 
R., 44, p. 092). 

Farmers’ Market Bulletin ( North Carolina Sta.. Farmers' Market Bui., 8 
(1921), No. 45, PP . 8). — In this number is published the text of the act of 1919 
providing for the establishment of standard packages, grades, etc., as well as 
the usual partial list of products which farmers have for sale. 

The Market Reporter (V. S. Dept. Agr., Market Rptr., 4 (1921), Nos. 1, pp. 
1-16, fig. 1; 2, pp. 17-32, figs. 2; 3, pp. 33-48, fig. 1; 4, pp. 49-64, figs. 2).— Ab- 
stracts of Information of domestic movement, imports and exports, and prices, 
and brief articles on the situation in the market of specified commodities and 
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important classes of agricultural products, together with analyses of foreign 
market conditions, are given in these numbers for the period up to about July 
15. In No. 1 is a special review of wheat crops in the principal surplus-pro- 
ducing countries, an analysis of trends of hay prices, and information with re 
spect to stocks of cottonseed meal and cake. No. 2 contains articles describing 
Chicago as a market for white potatoes and accounting for the anticipated 
scarcity of feeding cattle. The depressing effect of cull native lambs on the 
market during June is described, and exports of food products in 1920 are 
shown to have been above normal, in special articles in No. 3. No. 4 describes 
the consumption of white potatoes in New York City and the main sources of 
the supply, also recent reductions in ocean freights on farm products are noted. 

Agricultural statistics and agricultural bookkeeping organizations, A. H 
Hoixmann (Land". Jahrb . , 53 ( 1019 ), pp. 367-8?/). — In these pages are de- 
scribed the underlying principles and methods of preparation of agricultural 
statistics in Prussia, Switzerland, and Denmark. 

The reform of statistics of acreage and yields, O. VVitthchikbkn (Statis. 
Mitt., Statin. Landcsamt Stciermark, No. 28 (1017), pp. 32).— This is a report on 
the investigation of the collection of agricultural statistics in the Province of 
Styria, Austria, in which in criticizing existing methods the author shows how 
low are the estimated crop yields arrived at by the multiplication of the esti- 
mated yield and area figures. The discrepancy between returns so arrived at 
and certain actual census figures is variously accounted for. The author favors 
the restriction ol crop reporting to the five food grains —wheat, rye, oats, barley, 
and corn — and to potatoes. He would have four degrees of crop condition re- 
ported, on the basis of which, together with the cultivated area as arrived at 
lor the land register by census questionnaire methods, a reliable figure for the 
total yield might bo given. Tables are drawn up comparing statistical returns 
for the Province of Styria by the statistical laud office and by political au- 
thorities. 

[Agriculture and agricultural industries in Ozecho-Hlovakia 1, compiled by 
F. Pokorny and P. Sklvkic (In The Czechoslovak Republic: Its Economic, Indus- 
trial, and Cultural Resources. Prague: Soc. Ejfort Tchccosloraqu ic, 1020, pp. 
28~b8). —Statistics relating to agricultural production and agricultural industries 
for a number of years are given in these pages, with interpretative notes. 

Political and agricultural conditions in Asia Minor, (r. Bitktz ( Eandw . 
Jahrb., 53 (1010), pp. 515-523).— Turkish agricultural statistics for 1913, pub- 
lished in 1917, showing the area cultivated and yields of principal grains by 
subdivisions of Armenia and Anatolia, are reviewed here. Sections where yields 
of certain crops are high arc pointed out. 

AGRICULTUBAX EDUCATION. 

Agriculture in secondary schools (V. S. liar. Ed. Bui 35 (1020), pp. 32 ). — 
This is the report of the committee on agriculture of the commission on the 
reorganization of secondary education, appointed by the National Education 
Association, It deals with the aims, content, methods, and materials of courses 
in farm crops, animal husbandry, poultry, soils, horticulture, farm engineering, 
and farm management ; home projects and local extension work ; school ex- 
hibits; and the use of reference material. The scope of the instruction de- 
scribed covers the last six years of public-school courses of study. 

The development of agricultural education in secondary schools (Agr. 
Oaz. Canada. 8 (1921). No. 2, pp. 183-193). — A series of short articles giving an 
account of what is being done in Ontario and British Columbia high schools in 
giving instruction in agriculture. There are in Ontario at present 5 schools 
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maintaining departments of agriculture and 30 maintaining agricultural classes. 
In British Columbia agriculture is being taught in 10 high schools in a 2-year 
course beginning in the second year of the high school, and is usually preceded 
by a general science course. 

The special schools of agriculture (Agr. (iaz Canada , 8 {1921), No. 2, pp. 
m~150 t figs. 5). — An account is given of special schools of vocational agriculture 
of less than college grade being developed in Canada, Descriptions are given 
of the organization and work of the school of agriculture at Kempt ville, Out. ; 
the three new schools of agriculture at Raymond, Gleichen, and Youngstown in 
Alberta, making a total of six schools for the Province; the Provincial Agri- 
cultural and Technical School at Charlottetown, P. E. 1 ; ami the Carleton 
County Vocational School at Woodstock, N. B. 

History and development of the Ontario Agricultural College, C. A, Zavitz 
(&oi. Agr., 1 {1921), No. 8, pp. 101-108, figs. 5). — An account is given of the his- 
tory and development of the Ontario Agricultural College, which was opened 
May 1, 1874. 

[Agricultural education and research in the Province of Quebec, 1919— 

20] {Quebec Min. Agr. Rpl., 1920, pp. XI 1 +227, pis. — This reports on the 
activities of the agricultural and household science education institutions, 
demonstration fields, extension work, etc*., under the control of the Quebec 
Department of Agriculture. 

Agricultural teaching in the public schools {Agr. (Iaz. Canada , 8 {1921), 
No. 2, pp. 193-191).— This series ot short articles gives an account of the present 
status of agricultural instruction in the elementary schools of Nova Scotia, 
Saskatchewan, British Columbia, and Manitoba. 

Short courses and extension schools: How organized and conducted 
{Agr. (iaz. Canada, 8 {1921). No. 2, pp. 112-171). — Information is given as to 
the system followed in Ontario, Nova Scotia, New Brunswick, Manitoba, and 
Saskatchewan in conducting short courses and extension schools. 

The home project method of teaching agriculture (Agr. (Iaz. Canada, 8 
{1921), Ao, 2, pp. 198-203) — This series of articles indicates how home project 
work is being developed in Ontario, Manitoba, British Columbia, Nova Scotia, 
anil New Brunswick. 

Agricultural instruction in the rural schools, F, Calle.ias {/lev, Agr., Com. 
y Trab. [Cuba], 8 {1920), Ao. 9, pp. 824-330, figs. 2). — The author presents the 
text of a circular issued in 191f> by the Board of Superintendents of Public 
Schools of Cuba, giving general regulations for an outline of a course of in- 
struction in agriculture for the second to the sixth grades, inclusive, of the 
public rural schools of Cuba. Attention is called to the need of such instruction 
and of efficiently trained teachers for the purpose. 

The sugar school of Havana, A. E. Bart he ( Rev. Agr., Com. y Trab. [Cuba], 
8 {1920), No. 9, pp. 830-343, figs. 18). — This is an account of the organization 
and work of the Sugar School of Havana, including a detailed description of 
the course and some results of its work. 

[Agricultural and veterinary education) ( India [Dept. Agr.] Rev. Operas 
Horn, 1919-20, pp. 66-72, 9(TM, 113-120 , 123).—' This is a brief survey of the 
principal agricultural education activities in India in 1919-20, comprising the 
work of one postgraduate training institution, six agricultural colleges, two 
agricultural middle schools in the Central Provinces, six vernacular agricultural 
schools in Bombay, three vernacular schools in Bengal, four veterinary colleges, 
and two veterinary schools. Lists of the agricultural and veterinary colleges 
and schools, together with attendance and data on courses of study, are in- 
cluded. 
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Vocational homemaking education: Some problems and proposals, D, 

Snedden ([Columbia Unin .] Teachers Col. Rcc 20 (1919), No. 5, pp. 407-440 ). — 
A reprint of the chapter on vocational homemaking education in the book pre- 
viously noted (E. S. R. f 45, p. 193). 

Household mechanics, J. EL Tbybom (Indus. Arts Mag., 10 (1921), No. 5 , 
pp. 174-176). — This is a statement of the contents of the household mechanics* 
course offered in the seventh or eighth grades of Detroit schools, together with 
lists of the necessary equipment. 

Vocational arithmetic for girls, N. S. Davis ( Milwaukee , Wis.: Bruce Pub. 
Co., 1920 , pp. 137. figs. 2S). — This test has been developed so that the general 
sequence is constant with the vocational problems. It embraces a two-year 
course including trade, food, sewing, and home economics problems. 

A study of the factors in the efficiency of boys* and girls* clubs, W. W. 
Charters and J. II. Greene (School Sci. and Math., 21 (1921), No. 4 , PP. 335- 
341 )• — This is a discussion of statistical studies of boys’ and girls’ clubs in 
Illinois, made in 1917 and 1918 for the purpose of determining the effect upon 
the actual efficiency of the clubs of the local leader, the advisory committee, 
club officers, meetings, paid club leaders, the size of the club, malting reports 
and exhibits, and Ihe age distribution of clubs. It is concluded that the per- 
sonality of the leader probably is of more importance than any other single 
Item, and that has not been measured in this investigation. 

MISCELLANEOUS. 

Thirty-first Annual Report of Arizona Station, 1920, D. W. Working 
et al. (Arizona Sta. Rpt. 1920, pp. [4)+4%5“484t fit?*- 5). — This contains the 
organization list, an administrative report on (he work and publications of the 
station, a financial statement for the fiscal year ended June 30, 1920, and de- 
partmental reports, the experimental features of which are for the most part 
abstracted elsewhere in this issue. 

Abstracts of papers not included in bulletins, finances, meteorology, 
index (Maine Sta. Bui . 295 (1920), pp. [£|-f 217-230+ X1T ). — This contains the 
organization list of the station; abstracts of four papers previously noted; 
meteorological observations noted on page 418; a financial statement for the 
fiscal year ended June 30, 1920; an index to Bulletins 285-295, inclusive, which 
collectively constitute the thirty-sixth report of the station; a combined index 
to the reports from 1916-1920 and to Bulletins 246-295, inclusive; and announce- 
ments as to the work, publications, and equipment of the station. 

Forty-third Annual Report of North Carolina Station, 1920, B. W. Kil- 
gore et al. (North Carolina Sta. Rpt. 1920, pp. 69). — This contains the organiza- 
tion list, a report of the director and heads of departments, and a financial 
statement for the year ended June 30, 1920. The experimental work is for 
the most part abstracted elsewhere in this issue. 

Twenty-ninth Annual Report of Oklahoma Station, 1920, H. G. Knight 
et al. (Oklahoma Sin. Rpt. 1920. pp. 64. figs. 17). — This contains the organiza- 
tion list, reports by the director and heads of departments, a meteorological 
summary, a special article, and a financial statement for the fiscal year ended 
June 30, 1920. The experimental work reported is for the most part abstracted 
elsewhere in this issue. 

Report of the Porto Rico Insular Station, 1920, E. D. Colon et al. (Porto 
Rico Dept. Agr. and Labor Sta. Ann. Rpt., 1920, pp. 101). — This contains the 
organization list, a report by the director for the fiscal year ended June 30, 
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1020, and departmental reports, the experimental features of which are for 
the most part abstracted elsewhere In this issue. 

Thirtieth Annual Beport of Wyoming Station, 1920, A. D, Faville et al, 
(Wyoming Sta. Rpt. 1920 , pp. 115-11$).— This contains the organization list, a 
financial statement for the fiscal year ended June BO, 1920, reports of the 
director and heads of departments, and meteorological observations. The 
experimental work reported is for the most part abstracted elsewhere in this 
issue. 

Quarterly Bulletin of the Michigan Experiment Station, edited by R. S, 
Shaw and E. B. Hill ( Michigan Sta. Quart. Bui, 3 (1921), No. 3 , pp. 15-112, 
figs, 11), — In addition to articles abstracted elsewhere in this issue, this number 
contains the following; Livestock Production in 1921, by G. A. Brown; Raising 
Dairy Calves, by J. E. Burnett ; Dependable Crop Varieties, by J. F. Cox and 
D. Rainey; Sugar Beet Suggestions, by J. F. Cox; Sugar Beet Seed Production, 
by E. E. Down and F. A. Spragg; Annual White Sweet Clover, by J. F. Cox, F. 
A. Spragg, and E. E. Down; High Yielding Soy Bean Varieties for Michigan, 
by C. It. Megee; Treble Superphosphate, by M. M. McCool ; Farm Records and 
Accounts, by H. M. Eliot ; Tree Repair Work, by P. L. Buttrick; Inoculation of 
Legumes, by It. M. Snyder; Honey and Maple Sirup Vinegar, by Z N. Wyant; 
and a list of available bulletins. 

Monthly Bulletin of the Ohio Experiment Station (Ohio Sta. Mo. Bui, , 6 
(1921), No. 5-6, pp. 65-95 , figs. 7).— This number contains, in addition to several 
articles abstracted elsewhere in this issue, the iollowing: Official Records in the 
Ohio Station Dairy Herds, by C. C. Hayden, and Answers to Timely Questions. 

Bimonthly Bulletin of the Western Washington Substation (Washington 
Sta., West. Wash. Sta . Bimo Bui , 9 (1921), No. 3. pp. 33-48, figs. 5).— In addi- 
tion to articles abstracted elsewhere in this issue, (his number contains brief 
articles entitled Weed Treatments, by M. E. McCollum; Brief Culling Instruc- 
tions for June, July, and August, by Mrs. G. R. Khoup; Midsummer Feeding 
Problems, by H. E. McNutt; and Notes on Pig Feeding, by W. A. Liuklater. 

Farms follow stumps, H. L, Russell (Wisconsin Sta. Bui 332 (1921), pp. 85, 
figs. 18).— Progress made in the development of the cutover areas in northern 
Wisconsin following the establishment of substations in the region since 1909 
is briefly set forth Results of experimental work referred to are for the most 
part abstracted elsewhere in this issue. 
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Alabama College. — School and Society notes that Dr. C. C. Thach, president 
emeritus since 19120 and president of the college for 28 years, died October 3 at 
Dalton, Ga., aged 73 years. 

Arizona University and Station. — J. J. Thornber, professor of botany and 
botanist, succeeded Dean and Director D. W. Working September 1 as director 
of the station. 

Arkansas University and Station. — Dwigbt. Iseley, scientific assistant in the 
Bureau of Entomology, U. S. Department of Agriculture, has been appointed as- 
sociate professor of entomology and associate entomologist in the station. 

California University and Station. — Dr. H. J. Webber has returned to the 
institution as professor of eitriculture and director of the Citrus Experiment 
Station at Itiverside, and will have charge of instructional and investigational 
work in eitriculture at both places. 

Kansas College and Station. — A strain of Eulghum oats, with which the 
station has been experimenting for six years and which has proved to be de- 
cidedly superior to any of the varieties commonly grown in the State, has been 
named Kanota. About GOO bu. of seed of this strain was distributed in the 
spring of 1921 for testing throughout the State in cooperation with t lie State 
Crop Improvement Association. The strain has shown marked superiority in 
yield, earliness, test weight, and resistance to late spring freezes. 

A summary lias been prepared of the results secured during 1920 in the farm 
organization and cost of production survey winch is being carried on in Jackson 
County by the statistical route method. The cost of production per bushel of 
corn ranged from 45 ets to $1.14, averaging G4.2 els. ; wheat from $1.27 to $2.85, 
averaging $1.77; and oats from 53 ots. to $2.02, averaging 75.7 ets. With alfalfa 
the cost ranged from $5.98 to $20 22 per ton, averaging $11 12; and with pork 
from $0.55 to $32.G0 per hundredweight, averaging $13 08. The cost per hour 
of horse labor ranged from 9.9 ets to 31 8 ets., averaging 18.5 ets. 

II. L. Kent, superintendent of the Fort Hays Substation, has resigned to be- 
come president of the New Mexico College, and has been succeeded by L. O. 
Aiclier, superintendent of the Aberdeen Substation, Idaho, in cooperation with 
the Office of Cereal Investigations, IT. S. Department of Agriculture. Other ap- 
pointments include N. E. Olson as associate professor of dairy husbandry In 
charge of dairy manufactures, W. V. Lambert as fellow in animal husbandry, 
Kicliard P. White as assistant in plant pathology, and Joseph F. Merrill and 
J. C. Jenkins as assistant chemists. 

Louisiana University and Stations. — Dr. W. II. Dalrymple has resigned as 
dean and director on account of impaired health. Dr. W. U Dodson, retired, 
has been reappointed to these positions arid assumed charge October 10. 

Michigan College. — David Friday, professor of economics and finance in the 
University of Michigan, has been appointed president, beginning January 1, 1922, 
Dean It. 8. Shaw serving as acting president until that time. Dr. F. S. Kedzie, 
the retiring president, has been appointed dean of the new department of ap- 
plied sciences. 

Montana College and Station. — F. M. Harrington, professor of pomology at 
the Iowa College, has been appointed professor of horticulture and station 
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horticulturist, beginning September 3. P. V. Oardon resigned as head of the 
agronomy department June 30, and was succeeded September 1 by Clyde McKee, 
associate professor of farm crops at the Iowa College. 

New Mexico Station. — On August 10 about 150 Dona Ana County farmers 
visited the station. The meeting had been well advertised by the extension 
division, as it was felt that if the farmers would spend a few hours at the 
station they could obtain a better idea of the investigational work that was in 
progress than they would probably be able to secure in any other manner. 
Many of them brought their lunches and spent most of the day in going over 
the various projects in the laboratories and fields. 

North Dakota College. — I)r. J. L, Coulter, dean of the College of Agriculture 
of the West Virginia University and director of the West Virginia Station, has 
been appointed president, vice Senator E. F. Ladd, resigned, and entered upon 
his new duties in September. 

O round will be broken during the year for the new agricultural building, 
a three-story structure to house the school of agriculture and the extension 
department. 

New courses in agricultural education and poultry husbandry are being 
offered. The work in agricultural education will bo in charge of E. H. Jones, 
superintendent of the State agricultural school at Park River, as professor 
of agricultural education, vice P. J. Iverson, and that in poultry husbandly 
will be under the direction of O. A. Barton as bend of the department of 
poultry husbandry. Dr. Robert T. Ranee of the University of Pennsylvania 
has been appointed professor of zoology and physiology, vice I)r. A. L. Leathers. 

Ohio State University. — The board of trustees lias authorized the establish- 
ment within the college of agriculture of the Plant Institute of the university, 
an organization for furthering research with plants. All members of the college 
staff interested in plant studies may he members, and all graduate students 
doing their major work with plants are associate members. The institute will 
conduct a weekly seminar, review the work of its graduate students, and en- 
courage research, especially the study of such problems as require cooperation. 
The departments of the college chiefly concerned are those of botany, horticul- 
ture, farm crops, agricultural chemistry, and soils. 

Ohio Station. — Under a general plan of reorganization of all of the adminis- 
trative activities of the State, the legislature at its last session placed the 
station under a now board of control, consisting of seven trustees of the Ohio 
State University and the directors of agriculture. The latter is a member of 
the governor’s cabinet, ha\ing charge of the w r ork formerly cared for by the 
secretary of agriculture. At the August meeting of the new board, C. G. Wil- 
liams was appointed director of the station, G. Bohstedt, assistant professor of 
animal husbandry of the Wisconsin University and Station, chief of the depart- 
ment of animal industry, and W. J. Young assistant in botany. The other heads 
of departments were reappointed. 

Oklahoma College and Station. — The dairy barn is nearing completion, and 
a few purebred Jersey cows have been bought. This w ill increase the dairy 
herd sufficiently to enable the beginning of experimental work in a small way 
on dairy production. 

On July 1, Dr. M. A. Beeson was appointed dean of agriculture, Dr. C. T. 
Dowell director of the station, and W. A. Conner director of extension work. 
W. A. Radspinner w r as appointed assistant professor of horticulture beginning 
September 1, vice O. W. Rapp, resigned, and W. E. Jackson assistant professor 
of entomology beginning September 15, vice Otis Wade, resigned. 

South Carolina Station. — -New appointments, effective July 1, are announced 
as follows : L. E. Tisdale as assistant State pathologist in crop pest and disease 
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work ; W, D. Salmon as assistant animal husbandman to take op experimental 
work with hogs and beef cattle ; I. R. Jones as assistant dairyman, vice W. W. 
Gordon; A. M. Musser as assistant horticulturist, to assist in horticultural 
investigations and carry on cooperative experimental work with truckers and 
fruit growers in the eastern part of the State; and G. H. Aull as assistant to 
the director. 

Tennessee University and Station. — Beginning July 1, G. M. Bentley, asso- 
ciate entomologist, was transferred entirely to instruction work. 

Texas Station. — Dr. G. F, Freeman, formerly of the Arizona Station and for 
nearly three years cotton breeder for the Soei6t6 Sultanienne d’Agriculture at 
Cairo, has returned from Egypt, and has taken up work at this station as 
chief of the division of cotton breeding. J. L. Lush, Ph. I>. (University of Wis- 
consin, 3921), has accepted a position in the division of animal industry as 
animal husbandman in charge of animal genetics work. The resignations are 
noted of W. Walker as assistant chemist on August 31, and Roy A. Brewer 
as assistant animal husbandman in sheep and goat investigations on Septem- 
ber 30. 

The degree of doctor of philosophy was conferred upon Director B. Young- 
blood by the University of Wisconsin at its recent Commencement, the title 
of his thesis being An Economic Study of Ranching in the Edwards Plateau 
of Texas. 

U. 8. Department of Agriculture. — Charles W. Pugsley, formerly of the 
Nebraska University and Station and subsequently editor of the Nebraska 
Farmer , has been appointed Assistant Secretary of Agriculture, beginning Oc- 
tober 1. On the same date Dr. E. D. Ball became Director of Scientific Work, 
a new position established under the last appropriation act. It is announced 
that for the present the Assistant Secretary will he specially charged with 
the general supervision of the extension and publication work of the Depart- 
ment, with such other duties as are required by law or may be assigned from 
time to time. The Director of Scientific Work will have general supervision 
otj scientific research as regards i>ersonnel, plans and project outlines, the 
coordination and correlation of the scientific work with the view of directing 
it toward the solution of national agricultural problems involving more than 
one field of effort, and the selection of scientific manuscripts for publication, 
advising with the Assistant Secretary as to the manner of publication. 

In the States Relations Service, the Offices of Extension Work in the Nortli 
and West and Extension Work in the South were combined on October 1 as 
the Office of Extension Work. Dr. C. B. Smith, chief of the former office, has 
been appointed in charge. 

George M. Rommel, chief of the animal husbandry division, Bureau of Ani- 
mal Industry, has resigned, effective November 1, to accept a position with 
a publishing house in New York City as editor-in-chief of several of its pub- 
lications, including The Field Illustrated and System on the Farm , El Catnpo 
Intemacional , and The Field Year Book . 
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AGRICULTURAL CHEMISTRY— AGROTECHNY. 

The chemistry of plant life, R. W. Thatcher (New York: McGraw-Hill 
Book Co ., Inc., 1921, pp. XV l +268). — This textbook has been developed from a 
series of lectures in connection with a course of phytochemistry at the Uni- 
versity of Minnesota. The material covered has been arranged in such a way 
as to proceed from simple chemical substances to those of more complex 
structure as shown by the chapter headings, which are as follows: Plant 
nutrients; organic components of plants; photosynthesis; carbohydrates; gums, 
pectins, and celluloses; glucosids; tannins, pigments, organic acids, acid salts, 
and esters; fats and oils, waxes, and lipoids; essential oils and resins; the 
vegetable bases; proteins; enzyms; the colloidal condition; the physical chem- 
istry of protoplasm ; hormones, nuximones, vitamins, and toxins ; and 
adaptations. 

Animal and vegetable oils, fats, and waxes, G. Martin (London: Crosby 
Lockwood <£ Sow, 1920, pp. X+2I8 , pis. 7, ftps. 75). — This volume deals with 
modern methods for the extraction, refining, and analysis of animal and vege- 
table oils, with special attention to the recovery of oil from waste materials 
of all sorts and to the hydrogenation of oils. A chapter on the recovery of 
oil from metal turnings and waste rags, etc., in engineering shops is con- 
tributed by E. A. Alliott. 

A biochemical study of copra meal, F. O. Santos y At.varez (Philippine 
Jour. Sci. t 16 (1920), No. 2 , pp. 181-189). — Analyses of copra meal are reported 
as follows: Proximate analysis, moisture 11.3, oil 12.2, crude protein 20.1, 
ash 5.5, crude fiber 13.2, and carbohydrates 37 per cent; distribution of nitro- 
gen in the portion of the meal insoluble in hot water, amid 25.72, humin 7.11, 
cystin 6.58; arginin 11.73, histidin 3.94; lysin 2.19, mono-amino 41.96, and 
nonamino 2.08 per cent. These figures indicate that copra, while poor in 
lysin, is rich in arginin, histidin, and cystin. Preliminary feeding experiments 
indicate that when fed alone it can not produce growth in hogs, hut when 
fed with green leaves it forms a fairly good feed. 

A study of the solubility of the protetins of copra meal in different solvents 
is also reported. The alkali-soluble protein proved most abundant, followed 
by water-soluble and salt-soluble fractions. Almost no alcohol-soluble pro- 
tein was obtained. 

Distribution of nitrogen in the alfalfa seed, H. O. Miller (Jour. Amer . 
Chem. Soc. f 4$ (1921), No. 4, pp. 906-913). — Determinations of the nitrogen dis- 
tribution in alfalfa seed reported from the Oregon Experiment Station Include 
percentages of nitrogen extracted from the seed by various solvents; ele- 
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mentary analyses of the protein of the seed obtained by extraction with 0.5 
per cent KOTI, precipitation of the carbohydrates, etc., with alcohol, and sub' 
sequent precipitation of the protein from the alcoholic solution by dilute acetic 
acid; and analyses by the Van Slyke method of the protein thus obtained and 
of the hydrolysis products of the whole seed. The percentages of the different 
fractions found in the products of the hydrolysis of the whole seed and of the 
isolated protein were, respectively, os follows : Aiuid N 7.43 and 8.07 per cent, 
huinin N adsorbed by magnesia 0.53 and 4.22, huimn N insoluble in amyl 
alcohol 2,02 and 0.19, humin N soluble in amyl alcohol 4 98 and 0 52, arginin 
N 14.98 and 21.38, histidin N 0.75 and 5.42, lysin N S.ll and 0,11, cyst in N 0.00 
and 1.01, amino N of tiltrate 43.80 and 4787, and nonamino N of filtrate 5.50 
and 5.32. 

The relation of lactic acid bacteria to corn silage, E. B. Eked, W. It. 
Peterson, and J. A. Ani>errots {Jour. Biol, ("hem . 1 { G (1921), No. 2 , pp. 319 - 
327). — This paper reports the results of a study at the Wisconsin Experiment, 
Station of the effect of inoculation on the composition of silage, together with 
a study of the normal flora of green corn and of silage. Experiments were 
conducted both on a large scale in 8 by 1 It. tanks and on a smaller scale in 50- 
gal. barrels. The organisms tested included those of the Ijidohacillus pentoa - 
cetious group, Bacillus India addi, and B huUjaneus. The silage was made from 
corn with ears well matured, hut with stalks and leaves still green. This was 
inoculate! with 5 liters of a 48-hour culture ot the organism to each ton of 
fodder. Bacteriological and chemical analyses of representative samples of 
the silage wore made at varying intervals. 

The inoculation of the silage, regardless of the types of bacteria used, re- 
sulted in a slightly lowered production of volatile acid. The //. pentoacdicus 
organisms brought about ail increase in alcohol and a decrease in nomolntile 
adds, while mixed culture* of lactic-acid organisms produced the opposite 
effect. Practically 7 the same results were obtained in the barrel silage as in 
the largo containers. 

The bacteriological studies showed a large variety of forms in the fresh 
green corn, gradually diminishing until after 12 days the L. pent oaceti cut s type 
began to predominate. Inoculation with tins organism caused it to pre- 
dominate earlier than m the unlnoculnted silage, but in both the final exami- 
nation after 8 to 10 weeks showed that the L. pvntonedirw* type formed 50 
per cent or more of the flora. The authors conclude that wink’- inoculation may 
hasten and intensify the production of certain products during the early stages 
of the fermentation, uninoculated and inoculated silage in the latter stages show 
approximately the same chemical composition and the same kinds ot micro- 
organisms 

The destruction of pentosans in the formation of silage, W. H. Peterson, 
E. B. Eked, and J. Ii, Vekhuest (Jour. Biol. Chem., 7/6' (1921), No. 2, pp 329- 
233 ). — Determinations of the pentosans in the silage obtained at various inter- 
vals in the above study arc reported. 

While the total amount ot pentosans in the green (odder was about 21.8 per 
cent, at the end ol 50 days the percentage was found to range from 17.0 to 20.9, 
the variation being partly due to variations in loss of dry matter. Assuming 
a loss of 10 per cent of dry matter, it is calculated that lrom 15 to 20 per cent 
represents the minimum loss of pentosans in the fermentation of corn silage. 
Pentoses or other furfural-yielding substances, soluble in water, were found 
to he present In the silage throughout the fermentation. The production of 
these substances is thought to be due to the action of the microorganisms in 
the silage. 
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Photometric methods and apparatus for the study of colloids, S. E. Shep- 
pard and F. A. Elliott (Jour. Amcr. Client. Hoc., 43 (1921), No. 3, pp. 581-689, 
figs. 10). — Two types of photometer, distinguished as vertical and horizontal 
types, for the study of colloids are described and illustrated. The vertical 
plane type can he modified for use as a nephelometer, colorimeter, micropho- 
totnetor, dispersi meter, and turbidimeter, while the horizontal type is used 
particularly for determining particle size, comparative turbidities, and coagu- 
lation velocities 

A colorimetric method for determining the H-ion concentration of small 
amounts of fluid, L T>. Felton (Jour Biol. Chan., 46 (1921), No. 2, pp. 299- 
805, fig. 1). — A colorimetric method of determining H-ion concentration in single 
drops of fluid is described. Indicators of the Clark and Lubs series were used, 
both singly and in certain combinations, to give a wider range of pH value as 
follows : 

Thymol blue and bromphenol blue between pH-~J.2 and 4.0, methyl red 
and bromthymol blue from pH--4.G to 7.0, and methyl red and bromcresol 
purple from pH “4.0 to 7. Methyl red, bromcresol purple, phenol red, and 
eresol red are used in 0.01 per cent solution in 25 per cent alcohol, and thymol 
blue, brompbeuol blue, and bromthyuiol blue in 0 2 per cent solution The com- 
bined indicators are made by mixing equal parts of a double-strength indicator 
solution. The method consists in mixing a drop of the fluid to he tested with a 
drop of an appropriate indicator, noting the color, and then placing in (‘lost* 
proximity drops of several buffer solutions that are judged to be tbe same 
color. The pH \alue is determined lrom the butter mixture giving the same 
color tint. 

A study of the variations in H-ion concentration of broth media, L. F. 

Foster and S Ik Kanuvll (Join. Barf 0 (1921), No 2, pp 148-160). — Tbe 
principal changes in H-ion concentration of bioth media occurring during auto- 
claving and on standing, as determined eolorimetricnlly, were found to be as 
follow s . 

liroth adjusted to pH values ranging from 5 to 9 underwent changes in H-ion 
concentration which were most marked in media adjusted in the alkaline range 
(7.8 fo 9), loss great m the add range (5 to 0.2), and usually inappreciable in 
the neutral range (0 0 to 7.1) The <hange, in general an Increased acidity, 
was in the majority of rases not o\ei 0.2 pll and never over 0 4 pH. The 
reaction changes were not necessarily uniform in media of the same composition 
in different experiments Similar changes were found to take place in auto- 
claved media on standing the change being almost invariably in the direction of 
an increase in aridity. That this was not duo to adsorption of atmospheric 
UO* was shown by the fact that the same reaction changes were noted in dupli- 
cate lots of broth allowed to stand in an atmosphere of CO* and in tiie air. No 
relation was iouml to exist between the reaction changes and changes in 
formol-tit ration nitrogen. 

These results are thought to lend support to the suggestion of Robertson that 
the increase in acidity of hrotli is due to the taking up of -OOI1N- groups during 
hydrolysis of the protein constituents. 

Plithalate butlers some incompatibilities, H. F. Zolleu (Jour. Amcr. 
Chain. Bov, 43 (1921), No. 4 » PP- 91 4-916).- --Attention is called to certain phe- 
nomena associated vvitli the conduct of buffer mixtures containing phthalic 
acid. Of particular importance in biological studies is tbe reaction between 
albumin and phtbalates. Potassium plithalate was found to lower noticeably 
tbe coagulation temperature of lact albumin and egg albumen. Since the iso- 
electric points of most of the body proteins and amino acids exist in tbe range 
of H-ion concentration covered by the plithalate series, it is thought that the use 
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of phthalate buffers in locating roughly the iso-electric points of proteins may 
lead to error. 

Phthalic anhydrid derivatives. — A partial collection of names and ref- 
erences, M. Phillips ( Jour . Indus, and Engin. Chem., IS (1921), No . 3 , pp. 
247-249). 

The iodometric determination of the diastatic power of malts, J. L. 

Baker ami H. F. E. Hulton ( Analyst t 46 (1921), No. 540 , pp. 90-93). — The 
iodometric method for the estimation of sugar (E. S. R., 45, p. 112) has been 
found practical for determining the diastatic capacity of malts as follows: 

One, 2, or 3 ce. of the extract is allowed to act for 1 hour at 21° C. on 100 cc. 
of 2 per cent soluble starch, after which the action is stopped by adding 10 ce. 
of n/ 10 NaOH, the solution diluted to 200 cc., and 50 cc. of the conversion prod- 
ucts transferred to a wide-mouthed, stoppered vessel. To this is added 20 cc. 
of n/ 10 iodin solution, followed by 30 cc. of n/ 30 NaOH. After standing for 
10 minutes at air temperature, the solution is acidified with 4 cc. of n H»SO« 
and the excess iodin found by titrating with n/ 10 sodium thiosulphate solution. 

16 7 Y 

The diastatic capacity is calculated from the formula: D. P.= — ^ — , where 

Y=cc. of n/ 10 iodin used in oxidizing the maltose and X=cc. of 5 per cent 
malt extract originally taken for the conversion . The method can not be used 
if any reducing sugar other than maltose is formed in the course of the reaction. 

The use of edestin in determining the proteolytic activity of pepsin, ,T. F. 
Brewster (lour. Biol. Chem., 46 (1921), No. 1, pp. 119-127, fig. 1 ). — The author 
at the Bureau of Chemistry, TT. S. Department of Agriculture, suggests the use 
of purified edestin for determining the proteolytic strength of pepsin. The 
technique for the preparation of the edestin and for the method of pepsin assay 
is described in detail. 

Comparative results with Scales’ method and Devarda’s alloy for reduc- 
ing nitric nitrogen, A. P. Harrison (Jour. Biol Chem., 46 (1921), No. 1, pp. 
53-56). — A comparison is reported of the Scales procedure for determining 
nitric nitrogen with a zinc-copper couple as a reducing agent (E. S. R., 30, p. 
504) with the Devarda method as modified by Snyder and Potter. 1 The 
original Scales procedure was modified by using slightly different proportions 
of the sodium chlorid-magueslum oxid mixture (5:1.5) and by using the or- 
dinary Kjeldahl block tin condenser instead of special apparatus. The dis- 
tillate was collected in boric acid as recommended by Scales and Harrison 
(E. S. It., 42, p. 802). 

In a series of 10 determinations on sodium nitrate, the results obtained by 
both methods were practically identical. The zinc-copper method is recom- 
mended in preference to the Devarda as more convenient and rapid, since no 
weighing of reagents is necessary. 

Centrifugal method for determining potash, E. Sherrill (Jour. Indus . 
and Engin. Chem., 13 (1921), No. 3, pp. 227 , 228).— V or the method described 
a special potash centrifuge tube is required which is similar to the ordinary 
Babcock milk test bottle inverted, with the stem sealed and the bottom cut 
out. The solutions used in the determination are a standard K,0 solution, a 
specially prepared solution of sodium cobaltic nitrite, and a 10 n solution of 
NaOH. The standard K a O solution is prepared by dissolving 15.83 of highest 
purity IvCl in distilled water in a liter volumetric flask, adding 8 or 10 drops 
of C. P. glacial acetic add, diluting to the mark, and mixing thoroughly. The 
sodium cobaltic nitrite solution is prepared by mixing a solution of 450 gm. of 

x Soil Sci., 6 (1918), No. (i, pp. 411-448, 
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C. P. sodium nitrite in 800 cc. of water with a solution of 250 gm. of 0. P. 
cobalt acetate in 800 cc. of water, and diluting the whole to 2 liters. Several 
hours before using, 65 cc. of water and 5 cc. of glacial acetic acid are added 
to 100 cc. of the stock solution. The technique Is as follows : 

Five cc. of an approximately 1 per cent K»0 solution of the sample is trans- 
ferred to a potash centrifuge tube containing 17 cc. of the sodium eobaltlc 
nitrite solution. To a similar tube is added 5 cc. of the standard K#0 solu- 
tion. Both are centrifuged in a Babcock milk test hand centrifuge at 1,000 
revolutions per minute. The tubes are removed, tapped gently to level the 
surface of the precipitate, and centrifuged again for 15 seconds. The results 
are calculated by the formula : 

Oc. to which sample Is dll utedX reading of sampl e 

Ora. of sample In above solution X reading of slandiml ~ per cen * 

New method for the determination of potassium in silicates, J. J. Mor- 
gan (Jour. Indus, and Stiff tn. Chem., IS (1921), No. 3, pp . 225-227).—' The tech- 
nique of the proposed method Is as follows: 

From 0.8 to 0.6 gm. of the silicate is decomposed by digesting at room tem- 
perature with an excess of hydrofluoric acid and the excess removed by evapo- 
rating to dryness at low temperature on a sand bath. About 25 cc. of 3 n 
HC 1 is added, the mixture warmed until all but a small amount of CaF a Is 
dissolved, an excess (10 cc.) of 10 per cent perchloric acid added, and the 
evaporation continued on a sand bath until dense white fumes of perchloric 
acid ore obtained. The evaporation Is then continued to dryness by heating 
over night on an electrically heated and regulated sand hath. The residue is 
taken up with hot water, 1 or 2 cc. of 10 per cent perchloric acid Is added, and 
the evaporation to dense white fumes repeated. This process is repeated until 
the residue is completely soluble in hot water. After cooling the final residue, 
It is treated with about 20 cc. of alcohol wash (97 to 98 per cent alcohol con- 
taining 1 cc. of 60 per cent perchloric acid per 300 cc.) and digested with fre- 
quent stirring for about 15 minutes. The cold solution Is finally decanted 
through asbestos In a Gooch crucible, and the potassium perchlorate is washed 
by decantation and in the crucible with small portions of the alcohol wash. 
The precipitate of KC10« is dried for at least 30 minutes at about 130° C. 

Different methods of determining manganese and their utility in the 
examination of the ash of plants and similar products, D. H. Wester (Itec. 
Trav Chim. PaysRas, S9 (1920), No. 5, pp. 4U-W2; abs. in Chem. Abs., 14 
(1920), No. 17, pp. 2595, 2596). — A critical review is given of different methods 
of determining small amounts of manganese such as are found in plant ash. 
The colorimetric determination by the persulphate method is considered the 
most suitable, particularly on account of the fact that small amounts of acids 
and salts do not interfere with the reaction and that the determination can 
be made in special colorimetric tubes which can be closed to prevent loss of 
material. This method is, however, not considered applicable to the analysis 
of soils. 

A method of purifying certain kinds of proteins, A. M. Field (Jour. 
Amer. Chem. Roc ., 43 (1921), No. S, pp 667 , 668). —The method suggested 
depends upon the principle that any protein with an Isoelectric point at an 
H-ion concentration greater than that of water will lose any combined basic 
elements when dialyzed against dilute acids and at an H-ion concentration 
less than that of water when dialyzed agnlnst, dilute bases. Under the first 
conditions the resulting acid protein can be purified by hydrolysis and subse- 
quent dialysis with water, and under the second by treatment with alkali fol- 
70286*— 21 2 
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lowed by water. The technique of Ihe suggested method as applied to gelatin 
is described. 

The application of the Van Slyke method to hydrolyzed protein extracts 
of silage crops, R. E. Neidig and R. S. Snyder (Jour. Amer. Chem. 6 foe., 4$ 
(1921), No. 4, pp P5I-050)*— This contribution from the Idaho Experiment Sta- 
tion consists of a study of the applicability of the Van Slyke method of de- 
termining amino acids in proteins to the analysis of silage crops before and 
after ensiling. A few analyses were made by the Van Slyke method as used 
by Grind ley et ah (E. S. R., 33, p. 805) and the rest by the modification of 
this method as described by Eckstein and Grindley (E. S. R., 40, p, 510). 
Nitrogen was also determined in the ether and alcohol extracts. In some of 
the legume silages a large amount of nitrogen was found in these extracts, 
particularly in the alcohol extract of silage made from peas and from alfalfa. 
In silage made from legumes mixed with grains the amount of nitrogen in the 
ether and alcohol extracts was much less than in either the legume or grain 
silage alone. A considerable amount of the nitrogen in the extracts was In com- 
pounds yielding ammonia when aerated from an alkaline solution. The fact 
that the original crop before ensiling did not show any appreciable amount of 
nitrogen in the ether and alcohol extracts is thought to be a further indication 
that slight changes take place in the proteins during silage formation. 

A comparison of the results obtained by the old and new method showed a 
slight lowering of humin nitrogen in the results obtained by the new method. 
The total nitrogen of the bases was slightly less in crops after ensiling, but no 
relation could be observed in the amounts of the individual bases before and 
after ensiling. The amount of Jysm \*as sometimes larger and sometimes 
smaller in the silage than in the original. In almost all cases the percentage of 
total nitrogen was below 100. “ The results, it appears, do not warrant the hope 
that the protein of forage crops, containing such a large quantity of cellulose 
which It is impossible to remove, can be successful!* analyzed by the Van Slyke 
method It is believed, however, that in such concentrates as contain but little 
cellulose a fair interpretation of the protein molecule can be secured when 
analyzed by the new method of Eckstein and Grindley/’ 

Methods of analysis lof wheat flour] ( Amcr Inst. Baking Bui. 2 (1921), 
pp. So). — This publication reports the results of cooperative work during 1920 
on the analysis of wheat flour. Three samples of flour from different varieties 
of wheat were sent to each of 28 laboratories representative of leading bakeries, 
mills, experiment stations, and consulting and food-control laboratories and 
there analyzed for moisture, ash, protein (total nitrogen X 5 7), and gluten, each 
laboratory using its own methods under the usual working conditions. 

The data reported show wide differences, largely the result of the choice of 
method. Recommendations made as the result of an examination of these data 
include the elimination of nonuniform air-drying methods and the adoption of 
drying in vacuo according to the standard procedure of the Association of 
Official Agricultural Chemists, the use of platinum or vitreosil dishes in ash 
determinations, a further study of the determination of gluten, and the adoption 
of some standard expression for the physical qualities of the gluten. The more 
general use of the Official methods (E. S. R., 44. p. 9) by all engaged in the 
examination of cereal products Is strongly urged. 

The cryoscopy of milk, J. IIortvet (Jour. Indus, and Engin. Chem „ IS 
(1921), No. S, pp. 198-208, fig. 1). — This paper, which was presented at the 1920 
meeting of the Association of Official Agricultural Chemists at Washington, 
1). C. (E. S. R., 44, p. 99), consists of a comprehensive summary of the literature 
on the subject, a description with illustration of the cryoscope designed by 
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the author, and detailed directions for the determination and the results of 
the application of the method to unadulterated samples of milk, samples of 
known added water content, and various market samples. The author is of 
the opinion that, with the method of standardized as described, “ the cryoscopic 
test is reliable as a method for the determination of added water in amounts 
far below 10 per cent. When the freezing point of the original whole milk is 
known results are obtainable to within an error not far from 0.5 per cent, 
and when the freezing point of the original milk (e. g., a herd milk) is unknown 
the addition of water may safely be reported in an amount as low as 3 per 
cent.” 

Rapid acidity test for grading milk handy in warm weather, R. 11. Shaw 
( West, Milk Dealer and Dairyman , (1921), No. 12, pp. 2X5, 286). — This test, 
devised at the Dairy Division, U. S. Department of Agriculture, for use in 
creamery receiving rooms, requires two small dippers of the same capacity, 
one for measuring the milk and the other the special alkali solution, which is 
prepared by diluting to 1 liter with distilled water 50 cc. of a special stock 
solution containing 17.777 gm. NaOH per liter. This dilution is of sucli strength 
that unit volumes of it and milk of 0.22 per cent acidity will exactly neutralize 
each other. Consequently on mixing in a porcelain dish a dipperful of the 
milk with a few drops of phenolphtlmleirj and a dipperful of the sodium 
hydros id solution the milk will remain pink if it is less than 0.2 per cent 
acidity and become colorless if it is of an acidity of 0.2 per cent or more. By 
changing the dilution of the alkali solution the test can he used to check any 
percentage acidity desired. 

Coconut water, its characteristics, composition, and various uses, A. 
Lahille (Bui. Neon. Indoehine, n. sex., 23 (1920), No. 1\(), pp. 1-25, pis . J h 
fly. 1) -—Analyses are reported of coconut water, and its use as an adulterant 
of milk and medicinally as n diuretic are discussed. Potassium is believed to 
occur in the milk as potassium nitrate and cblorid. Contrary to the results 
of de Kruyft (E. S. R., 20, p 05), sucrose was not found in the juice of the 
young nuts, but only reducing sugars 

The sugar of the hlood, J. J. R. Macmsod (Physiol. Rev. 1 (1921), No. 2, 
pp. 208-238, fiys. Jf). — Following a brief review of the principles of the methods 
used for estimating hlood sugar and a comparison of their relative degrees of 
accuracy, the author discusses the distribution of the blood sugar between 
corpuscles and plasma, its concentration in the normal animal before arid after 
taking food, and the alterations in concentration in disease with their signifi- 
cance in diagnosis and treatment. A bibliography of Gf> titles is appended. 

A clinical method for the quantitative estimation of calcium in blood, 
M. Kahn and L. G. flADJOPOULos (Sac. Expt. Biol, and Med. Proa., 18 (1921), 
No. 6, p. 200). — A rapid method of determining the calcium content of hlood, 
which is said to give remarkably uniform results, is described as follows: 

To 1 cc. of the blood serum in a 10 cc. test tube is added 4 cc. of a 1 per 
cent solution of ammonium oxalate. After standing for one-lialf to 1 hour 
the mixture is centrifuged, the supernatant liquid poured off, and the precipi- 
tate washed three times with distilled water and again centrifuged. The 
sediment is transferred with a little distilled water to a vitroosil crucible, the 
water slowly evaporated, and the precipitate heated in a strong flame until 
changed to CaO. The ash is dissolved in 0.5 cc. n/50 HC1, 1 cc distilled water 
added, and the excess HC1 titrated with n/100 NaOH, using phenolphthalein 
as indicator. 

A clinical method for the quantitative determination of potassium in 
small amounts of serum, B. Krameb and F. F. Tisdaix (Jour. Biol. Chem., 46 
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(1921), No. 2, pp. SS9-S49 ). — By adjusting to pH=5.7 the H-ion concentration 
of the sodium-cobaltic nitrate reagent used in the determination of potasainin 
in ashed blood (E. S. R., 42, p. 606), it has been found possible to precipitate 
quantitatively the potassium from unashed blood while the proteins remain in 
solution. The precipitate is centrifuged, washed repeatedly with water, and 
then titrated as in the usual method. 

The determination of inorganic phosphate in urine by alkalimetrlc 
titration, C. H. Fiske (Jour. Biol Ghem., 46 (1921), No. 2, pp. 285-295, figs. 
2). — The method described involves the titration on a small scale of the mag- 
nesium ammonium phosphate precipitate. One of the features of the method 
is the use of a special filtration tube, consisting of a glass tube about 8 mm. 
in internal diameter and 120 mm. long, constricted at the lower end to a bore 
of 2 mm., and flanged at the upper end. This tube is supported by a rubber 
stopper in the neck of a suction flask large enough to contain a 50 cc. test 
tube, and provided with a thin mat of paper pulp. The device makes it possi- 
ble to filter and wash small precipitates very rapidly, and to transfer the 
washed precipitate through the hole in the lower end to a flask for titrating. 
The final titration is conducted with n/ 10 NaOH from a micro-burette pro- 
vided with an accessory tip. The technique of the method is described in de- 
tail. 

A test for annatto in fats and oils, W. Bbinsmaid (Jour. Indus . and Engin. 
Chern IS (1921) , No. S, pp. 216 , 217). — A modification of the usual test for 
annatto in butter, oleomargarin, etc., is described. 

The melted, filtered fat is shaken with equal quantities of chloroform and 
6 per cent NaOH solution and allowed to stand for several minutes on the 
water bath at 50 to 60° C. r after which a little of the broth is removed to a 
beaker and dilute NaOH added, together with sufficient filter paper, previously 
disintegrated in water, to take up the coloring matter. The whole is allowed 
to stand on the steam bath with frequent stirring until the annatto has been 
absorbed by the paper pulp. It is then filtered with light suction on a Gooch 
crucible containing a small disk of paper, and a few drops of SnCU are applied, 
a clear pink color resulting in the presence of annatto. The chief advantage 
of the test is the separation of the annatto from the oil, thus making it more 
easily absorbed by the filter paper. 

General classification for facilitating the identification of coloring mat- 
ter derived from coal (Ann. FalMf ,, IS (1920), No. HI, pp. 198 456). — This is a 
scheme for the classifcation and identification of coal tar dyes, with an ex- 
planatory preface by F. Bordas. 

A rapid volumetric method for determining alcohol, A. Lachman (Jour. 
Indus, and Engin . Ghem,, IS (1921), No. S, p. 230). — The method described, 
which is said to be exceedingly rapid and of a high degree of accuracy, is based 
upon the determination of the critical point of an equilibrium of the third 
order. 

A fixed weight (25 gm.) of anllln is pipetted into a definite volume (50 cc.) 
of the alcohol-water mixture whose strength is to be determined. If the anilin 
does not dissolve, sufficient alcohol of known strength is added to clear the 
solution, after which water is added from a burette until the sharp end point 
of a permanent turbidity is reached. The percentage of alcohol in the sample 
is calculated from the known volume of the sample of added alcohol and of 
added water, the calculation depending upon the fact that the total volume of 
solvent (alcohol and water) is a nearly strictly linear function of the volume 
of contained alcohol. A condensed table is given of the total solvent volume 
and corresponding alcohol volume for 25 gm. anilin at 15.6* O. for amounts of 
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total solvent ranging from 50 to 146 cc. Corrections which must be applied are 
briefly enumerated. These include a temperature correction for other tempera- 
tures than a range of 14 to 17° and corrections for volume of water added 
and for contraction of volume of the sample. 

Reactions of sugars and polyatomic alcohols in boric acid and borate 
solutions, with some analytical applications, G. Van B. Gilmour (Analyst, 
46 (1921), No. 588, pp. 8-10). — The author discusses the reaction of boric acid 
solutions with polyatomic alcohols and sugars, and suggests as analytical appli- 
cations the use of levulose or invert sugar for the volumetric estimation of boric 
acid, and of boric acid for the estimation of levulose. 

The invert sugar reagent for the titration of boric acid is made by dissolving 
25 gm. of cane sugar in 10 cc. of water and boiling for a few minutes, after 
which 1 cc. of n/2 HC1 is added to the hot solution with thorough shaking. The 
solution is then diluted, cooled, and after the addition of 1 cc. of n/2 NaOH, 
made up to a volume of 50 cc. Of this solution 3 cc. is required to titrate 10 cc. 
of decl-molecular boric acid. 

The method suggested for the estimation of levulose is to add to a weighed 
amount of the levulose mixture 10 cc. of a deci-molecular solution of boric acid 
and 0.5 cc. of a 1 per cent solution of phenolphthalein and titrate to the first 
distinct pink by the addition of n/10 NaOH. The levulose equivalent of the 
sodium hydroxid Is read from a table of equivalents. Such a table, calculated 
for mixtures such as sirup and honey, is given. 

Progress in beet sugar manufacture in 1920, E. O. Von Lippmann ( Client . 
Ztg. t 45 (1921), No. 23, pp. 181, 182 ). — This is a summary of the agricultural, 
technical, chemical, and general phases of beet sugar investigation during 1920. 
No literature references are included. 

Refining raw sugars without bone black, C. E. Coates (Jour. Indus, and 
Engin. Chem., 18 (1921), No. 2, pp. 141-158 ). — This is a general discussion of 
conditions to be met in the refining of raw sugars between seasons without the 
use of bone black as practiced to a considerable extent in Louisiana during the 
past few years. The author Is of the opinion that with the present equipment 
of the Louisiana sugarhouses the best yields that can be expected are about 2.5 
lbs. less sugar and 8.5 lbs. more molasses per 100 lbs. of raw sugar than obtained 
by the use of bone black. 

It is thought that both the cane-sugarhouse and the beet-sugarhouse can be 
utilized profitably during the off season in refining raw sugars when there is a 
large enough margin between raw and refined sugars. 

Vegetable decolorizing carbons. — Factors which govern their decolor- 
izing effect, A, B, Bradley (Intematl. Sugar Jour., 23 (1921), No. 265, pp. 
25-82). — This paper reports a continuation of the author’s study of the factors 
governing the decolorizing effect of vegetable carbons (E. S. R., 43, p. 412). 
Comparative experiments were made with a number of decolorizing carbons, 
including several samples supplied by F. W. Zerban from among those examined 
in the investigation previously noted (E. S. R., 89, p. 113). 

On treating a 50 per cent raw Jamaica sugar sirup with the various carbons 
In the proportion of 5 per cent of the weight of the sugar taken, the greatest de- 
colorizing effect was produced with carbons giving the quickest rate of filtration. 
The activity of the carbon was independent of the percentage of carbon present 
but dependent upon the volume or bulk for a given weight, the more porous 
the carbon the greater being the decolorizing effect and more rapid the filtration. 
If used for treating successive batches of sugar sirup without revivification the 
carbons appeared to choke up first according to the amount of dust they con- 
tained and finally according to the percentage of large grains. Samples con- 
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tabling the maximum quantity of medium grain gave the beat results Garbon* 
containing high percentages of the finest grades gave better results what used 
on somirefined, washed, or good quality raw sugars than did larger sized car* 
hens, while better results were obtained in treating raw sugars which were 
inclined to be gummy with a uniform medium grain carbon. 

** Sugola*” a new type of sirup, C. S. Hudson (Amer. Food Jour M 16 (1921), 
No. 4, pp . 11-13, figs. 3). — A brief description is given of the Brown-Duryea 
process for making “sugola,” a new type of maltose sirup of approximately the 
following composition : Maltose, 70 to 76 per cent; dextrose, 2 to 6; dextrin, 1 
to 4; water, 20 to 22; ash, 0.3 to 0.4; and nitrogenous substances, 0 3 to 0.8 per 
cent. The sirup differs from other maltose sirups in containing only a small 
amount of dextrin and nitrogenous substances and in possessing a sweet taste 
without any malt flavor. 

Fermentation process for the production of acetic and lactic acids from 
corncobs, E. B. Fred and W. H. Peterson (Jour. Indus, and Fnqin. (Jhem.. 13 
(1921), No. 3, pp. 2 11-2 13). —The authors report from the Wisconsin Ex- 
periment Station that corncobs offer a promising raw material for the com- 
mercial production of acetic and lactic acid through fermentation of the 
xylose sirup with Lactobacillus pcntoaceticus (E. S. R., 41, p. 01*1). The 
method as conducted experimentally consists in hydrolyzing the corncobs in an 
autoclave at 15 lbs. pressure for one to two hours with 2 per cent 1LSO*. The 
concentrated sirup thus prepared, which contains from 20 to 30 per cent of 
xylose, is diluted to a xylose concentration of about 3 per cent, inoculated with 
pure cultures of the bacteria, and allowed to incubate for two weeks or more 
at 30° O. Analyses of the acids thus formed indicate that the fermentation is 
almost quantitative. The authors are of the opinion that the process offers 
a profitable means of utilizing corncobs. 

The preparation and technical uses of furfural, K. P. Monroe (Jour 
Indus, and flnyin, Chew.. 13 (1921). No 2, pp. 133-135 ). — A method of obtaining 
furfural from corncob adhesive, prepared according to the method of La Forge 
and Hudson (K. S R , 40, p. 17), is described as follows : 

Five hundred gm. of the corncob adhesive is thoroughly mixed in a 3-liter 
round-bottom flask with a solution of HsSO* prepared by mixing 150 oo. of the 
concentrated acid (sp. gr. 1 84) with 500 ce. of water A lump of paraffin is 
added, the mixture heated to boiling, and a vigorous current of steam passed 
through, the rate of steaming and the flame l>eing so adjusted that the volume 
of liquid in the flask remains approximately constant while the distillate is col- 
lected at the rate of 15 to 20 ee. per minute. Five 800 cc. portions of the distil- 
late are collected, filtered to remove traces of paraffin, and fractionally distilled 
from a flask provided with a fractionating column After fractionation the 
furfural phase in the combined distillates is separated from the supernatant 
saturated aqueous solution, which is then refractionated. The combined por 
turns of the furtural phase are refraction a ted, the portion boiling between 
161 5 and 162° G. consisting of furfuraldehyde of satisfactory purity. An aver- 
age yield of 53 gm , or 26 por cent of the solid material of the adhesive, has 
been obtained by this technique. Suggested uses of furfural are in Ihe dye 
industry and as a solvent and insecticide. 

Indian casein.- -I, Preparation of sulphuric casein, D. M. Gangolli and 
A. N. Meldrijm ( Bombay Dept. Indus. Bui. 1 (1920), pp. 11 ).— This paper 
reports a study of methods of preparing high-grade casein by sulphuric acid 
precipitation. The best results were obtained when the separated milk was 
put through the separator several times to remove the fat more completely, the 
casein precipitated with n JLS() 4 , washed once with n/30 HxSO«, enough NaOH 
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added to bring the casein to its isoelectric point with a tendency to the alkaline 
side, and the casein finally washed with water. Throughout the precipitation 
and subsequent treatment the liquid was vigorously stirred by means of an 
electrically-operated rotating stirrer. 

As the result of this study the authors agree with Browne (E. S. It., 42, p. 
Ill) that the proportion of fat in casein depends upon the efficiency of the 
cream separation, but differ from him in regard to the factors governing ash 
content and the methods used for controlling it. While in the former investi- 
gation water alone was used in washing the curd, in the present study washing 
with acid and then with alkali was found to remove the inorganic matter 
effectively. A table Is presented in which are included the data on the com- 
position ot various caseins reported by Browne, and data from the present 
study. The caseins prepared as outlined above bad a lower content of fat, ash, 
and acid than the average of 24 samples of commercial casein prepared under 
special supervision, and lower ash and acid than the average of 5 samples of 
pure casein made by tbe llammarsten and Van Slyke methods as reported by 
Browne. 

Studies on bast fibers.- -II, Cellulose in bast fibers, Y, Uyf.da ( Jour. Indus, 
and Engtn. Ghent , IS {1921), No. 2, pp 141-11/3) — This contribution from the 
California Experiment Station is a continuation of the studies on bast fibers 
previously noted (E. S It., 42, p. (>17). The effects of various preliminary 
treatments before chlorination on the yields of cellulose are reported, and tin* 
properties of tbe cellulose thus obtained are studied and discussed from the 
standpoint of cellulose and textile chemistry. 

Chlorination without preliminary hydrolysis was found to give a higher yield 
and a product of more satisfactory quality than obtained by preliminary hydrol- 
ysis, a result in agreement with that obtained by Dore on the determination of 
cellulose in woods (E. S. It., 42, p. 014). A study of the chemical nature of the 
cellulose obtained from hast fibers indicates that it. has a composition related 
to wood cellulose in having in some degree an oxy cellulose structure 

Reading list on papermaking materials, compiled by C. J. West (f Arthur 
/). Little , Ine ], Uibliog Ser ., No. 6 (1920-21), pp. 170) -In this extensive bibli- 
ography the papermaking materials are listed under the common and botanical 
names, the references being given only under tbe latter. The list of materials 
is composed largely of vegetable fibers other than wood, only tbe less common 
varieties of wood used in papermaking being included. The bibliography Is 
prefaced by an introductory section dealing with the classification, evaluation, 
and methods of study of papermaking materials and conditions in the United 
States. 

METEOROLOGY. 

On tbe rate of evaporation, J. WOhschmidt {Met. Ztschr 38 (1921), No. 6, 
pp. 161-161, figs. S). — From the results of observations and expet iments recorded 
in this article the author deduces the following formula for average evapora- 
tion: V=C^r — -y/^, in which r is the radius oi the tank, h the height 

of the rim above the level of the water surface, and C a constant derived 
from the observed value of V, in these observations 220.10 \ 

Rainfall and barometric variation in Bulawayo, E. Goetz {So. African 
Jour . Sci„ 17 (1921), No. 2, pp. 155-157). — Tbe average rainfall of Bulawayo 
during 23 seasons is shown to be 23.4 in., apparently well distributed but 
actually with frequent prolonged droughts in the middle of the growing season 
in December or January. 
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Correlating the expansion of the barometric monthly means into a sine series 
with these droughts, the author finds “ that the second harmonic seems to bear 
a very dose relation with the variation of the rainfall, roughly between the 
middle of November and the middle of February,” 

He gives a table showing " the date of the maximum or minimum of the term 
As sin (V* + 2a?) and the rainfall around that date. The table is given for 22 
seasons from July, 3897, to July, 1920. The season 1901-2 is omitted, as there 
was a break in the barometric observations. In 17 seasons the maximum 
falls in a period of drought or of serious shortage in the rains, and the 
minimum in a period of excessive rains. In 4 seasons there Is a period of 
drought immediately preceding or following the maximum. In one season. 
1918-19, the maximum falls in the middle of a period of good rains, preceded 
and followed by a notable shortage of the rains.” 

Great British droughts, C. Harding ( Nature [London], 107 (1921), No, 
2698 , pp. 627, 628). — The persistent dry weather of the present year in England 
Is found to coincide with Briickner’s 80 to 35-year period. 

[Climate on the North Platte Reclamation Project, Scottsbluff, Nebr.] t 
J. A. Holden (U. S. Dept . Agr„ Dept. Circ. 173 (1921), pp. 3, l h 5, ff). — Observa- 
tions on precipitation, evaporation, wind, temperature, and killing frosts, 1918- 
1919, as compared with the average, 1911-1939, are summarized in tables and 
briefly discussed. 

4 ‘ While the season of 1918 was one of the most favorable for crop production 
In the history of the project, that of 1919 was the most unfavorable. In 3919 
the precipitation was far below normal, particularly during the early season. 
The rainfall during April for the past nine years has averaged 2.26 in., while 
in 1919 it was only 0.54 in. In 1919 the total rainfall for April, May, and 
June was only 3.03 in., while the 9-year average during this same period has 
been 6.66 in., or more than twice as much. The weather was not only dry but 
unusually hot, the evaporation being higher than during any previous season. 
The hot summer was followed by the coldest December during the period of 
record. The winter of 1918-19 was perhaps one of the most severe on live 
stock in the history of the project.” 

The frost-free period of 1918 was 129 days (May 9 to September 15) : of 
1919, 111 days (June 2 to September 21). “ The maximum temperature in 1918 
was 99* F. and the minimum — *23°. In 1919 the maximum was 101° and the 
minimum —33*, which is the lowest temperature ever recorded at the experi- 
ment farm.” 

SOILS— FERTILIZERS. 

Soil survey of Iowa.— Reports 13—18, W. H. Stevenson, F. E. Brown, 
et al. (Iowa Sia . Soil Survey ltpts , IS (1920), pp. 46, pi. 1, figs. 10; 14 (1920), 
pp. 60, pi 1, figs. 12; 15 (1920), pp 60, pi. 1, figs. 15; 16 (1920), pp. 54 , pi. 1, 
figs. 12; 17 (1920), pp. 60, pis. 2 , figs. 12; 18 (1921), pp. 56, pi 1, figs. 10 ).— 
These reports present analyses and greenhouse and field experiments to deter- 
mine the composition, fertilizer requirements, and crop adaptations of the 
different soil types of the respective counties. The soils are grouped as drift, 
loess, terrace, swamp, and residual. 

No. 13, Montgomery County . — This Is an area of 271,360 acres in southwestern 
Iowa, lying entirely within the Missouri loess soil area. The upland of the 
county is in general a gently undulating plain cut by rather shallow valleys. 
The drainage is said to be In general quite satisfactory. 

The loess soils cover 66.2 per cent of the area and swamp 27.9 per cent. 
Eight soil types of 6 series are mapped, of which the Marshall silt loam covers 
66.1 per cent and the Wabash silt loam 27.1 per cent of the area. 
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The soils are usually slightly acid in reaction, requiring small applications 
of lime. The greatest need of the upland types is for organic matter. The 
phosphorus supply in the soils is not high, and the experiments indicate that 
the held use of phosphorus fertilizers may be profitable. Complete commercial 
fertilizers are not recommended for general use in the county. 

No, 14, Black Hawk County . — This is an area of 361, 600 acres in northeastern 
central Iowa, lying in the Iowan drift soil area. The topography is that of a 
gently rolling prairie, cut by river valleys. The natural drainage is said to be 
in general quite adequate. 

Drift soils cover 44 per cent and loess 32 4 per cent of the area. Including 
meadow and muck, 31 soil types of 13 series are mapped, of which the Tama 
silt loam aud the Carrington loam cover 31 and 28.7 per cent of the area, 
respectively. 

A need for lime is indicated on practically all of the soils in the county. The 
organic matter content of many of the soils is low, and applications of farm 
manure have been found to be profitable on practically all of the soil types. The 
nitrogen content of many of the soils is neither low nor high, but must be 
added to regularly to maintain the supply. The phosphorus content is quite 
low in many cases, and even the better soils are not sufficiently supplied. 

No. 15, Henry County . — This is an area of 273,280 acres in southeastern Iowa, 
lying entirely within the Mississippi loess soil area. There are two distinct 
topographic areas in the county. One is the gently undulating prairie, occurring 
in the northern and northeastern part, in which the natural drainage is poor; 
in the other, which constitutes the remainder of the county, the topography has 
been much modified by river action and is rolling to steeply rolling or hilly. 
Artificial drainage is not considered necessary in this area. 

Loess soils cover 1)1.3 per cent of the area. Fifteen soil types of 11 series 
are mapped, of which the (Irundy silt loam, Clinton silt loam, and Crundy 
silty clay loam cover 31). 4, 26.9, and 14.9 per cent of the area, respectively. 

The studies of individual soil types indicate that the soils of the county are 
In general somewhat acid in reaction, and many of them, especially the lighter 
types, are deficient in organic matter. The nitrogen content in most of the 
soils is not very low, but is constantly decreasing. The phosphorus content is 
not high in any case, and in several instances is quite low. 

No. 15, Buena Vista County.— This is an area of 305,440 acres in northwest 
Iowa, lying entirely within the Wisconsin drift soil area. The upland of the 
county is in general a gently rolling plain. It is stated that artificial drainage 
is necessary over a considerable portion of the county. 

Drift soils covers 94.2 per cent of the area. Including muck and peat, 13 soil 
types of 6 series are mapped, of which the Carrington loam, Carrington silt 
loam, and Webster silty clay loam cover 48.6, 27.8, and 15.7 per cent of the 
area, respectively. 

Studies indicate that many of the soils are add in reaction. The supply of 
organic matter is not low, and in some instances it is very high. However, even 
on the darker-colored types the application of small amounts of farm manure 
was found to be profitable. The phosphorus content is rather low. Complete 
commercial fertilizers are not now recommended for general use on soils of the 
county. 

No. 17, Linn County.— This is an area of 453,760 acres In east-central Iowa 
lying partly within the Iowan drift soil area and partly within the Mississippi 
loess area. The topography is in general gently rolling with a slope toward 
the southeast It is stated that some of the areas in the central drift plain 
are In need of artificial drainage. 
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Drift soils cover 69.6 and the loess 18.1 per cent of the area. Including muck, 
28 soil types of 12 series are mapped, of which the Carrington silt loam and 
Carrington loam cover 49.7 and 10 per cent of the area, respectively. 

The studies indicated that practically all of the soils of the county are add, 
and that the organic matter content is low. The phosphorus content Is also 
rather low, and it is thought that phosphate fertilizers will be needed in the 
near future. 

No. 18, Wapello County . — This is an area of 273,920 acres in southeastern Iowa 
lying entirely within the Mississippi loess soil area. The upland of the county 
was originally a nearly level drift plain, but is now much eroded along the 
streams. The drainage system of the county is said to be quite complete. 

Loess soils cover 81.9 per cent of the area. Including river wash, 23 soil 
tyj)es of 14 series are mapped of which the Clinton silt loam, Grundy silt loam, 
and Lindley loam cover 31, 30.1, and 15.6 per cent of the area, respectively. 

One of the chief needs of the soils of the county is for organic matter. The 
soils are also practically all acid in reaction, and the phosphorus con tout is not 
high. The opinion is expressed that the use of phosphorus fertilizers will be 
needed in the near future if they do not prove of value at the present time. 
Complete commercial fertilizers are not recommended for general use in the 
county. The potassium supply in the soils is large. 

The influence of water content and void space on the workability of soil, 
H. Zander ( Intermit. Mitt. Jlodenk., 10 (1920), No. 3-S ly pp 89-117, figs, 9 ), — 
Experiments with sand, loam, peat, and three different garden soils, to determine 
the influence of water conteut and physical condition of soil on the resistence 
to cultivation, are reported The apparatus used is described, and the data ob- 
tained are analyzed mathematically. 

It was found that when the soils studied contained only hygroscopic moisture 
they were the most easily worked. This condition was apparently independent 
of other physical characteristics. 

The origin of strips (strange) on peat moors, V. Auer ( Acta Forest. 
F Crimea, 12 {1919-20), pp. YI+l~U t 5, pis. 8, figs. 88 ). — An extensive study is 
reported on the origin of the odd-colored strips of peat which are evident in 
many peat moors of Finland. These so-called “ strange ” are parallel strips 
with approximately the same grade. It is concluded that they owe their origin 
mainly to the influence of the spring floods and ice movements in the moors 
of the region. 

Acid soil studies.— I, II {Soil Sci., It {1921), No. 5, pp. 353-867).— Two 
studies conducted at the Oregon Experiment Station on the separates of four 
acid soils segregated by mechanical analysis are reported. The soils included 
sill loam, gravelly loam, clay loam, and medium sandy loam. 

T. A study of the basic exchange between soil separates and salt solutions, by 
R. II. Robinson (pp 353-362).— In studies of the action of n/10 solutions of the 
nitrate, ehlorid, and acetate of potassium, calcium acetate, and sodium ehlorid 
it was found that the acidities of the different soil separates liberated by the 
action of a certain salt solution were approximately the same. The manner In 
which (he salts of mineral acids reacted with the soils studied appeared to 
differ from that of the salts of an organic acid The so-called acidity liber- 
ated by potassium nitrate, potassium ehlorid, and sodium ehlorid is considered 
to be due mainly to aluminum and iron rendered soluble by basic exchange. 
The acidity produced by calcium and potassium acetates is considered to be due 
to acetic acid, liberated either by replacement of the hydrogen of hydrous sili- 
cates or by selective adsorption of the basic element in the salt solution. The 
hydrogen-ion concentration of different separates of the soil was constant. 
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II. Changes in calcium compounds added to acid soils , R. H. Robinson and 
D. E. Bullis (pp. 363-867). — In a second contribution to tlie subject, tbe soils 
were treated with chemically pure calcium carbonate and calcium oxid in 
amounts equivalent to the lime requirements of the soils 

It was found that the calcium retained in the soils after exposure to the 
weather for one year was combined chiefly with humus and easily decompos- 
able silicates. Most of the calcium present in the acid soil that did not respond 
to lime treatment was found combined as difficultly decomposable silicate. The 
calcium added was combined chiefly as easily decomposable silicate. This is 
thought not to explain why the soil did not respond to lime treatment. 

After exposure to the weather for one year all of the soils treated with either 
calcium carbonate or calcium oxid were alkaline according to the Veitch method. 

The effect of organic nitrogenous compounds on the nitrate-forming 
organism, E. B, Fred and A. Davenport ( Soil Sci ., 11 (1021), No. 5, pp. 889- 
407 , figs. 4). — In experiments conducted at the Wisconsin Experiment Station 
cultures of the nitrate-forming organism were isolated from different soil 
types and grown on washed nitrite agar and on slants of Nahrstoff-Heyden agar 
with and without nitrite present. Nitrobaeter grew on these media and re- 
tained its power of oxidizing nitrites to nitrates. Apparently under these con- 
ditions the presence ol a small amount of Nahrstoff-Heyden was beneficial to the 
growth of the nitrate former. 

When inoculated into peptone-beef infusion or into NiihrstofMIeydou solu- 
tion. the pure cultures of this organism failed to show any visible growth. It 
was not possible to determine conclusively whether growth took place in the 
tubes of liquid medium, however, as shown either by its turbidity or by 
microscopical examinations, and the conditions for growth in a deep layer of 
liquid medium compared with those ou tlie surface of an agar slope where all 
the growth is concentrated in a small area, are deemed sufficiently different 
to bring about contradictory results. Beef infusion or peptone-beef infusion 
in tbe higher concentrations used proved toxic for the nitrate former, whereas 
the Nahrstoff-Heyden in nearly ail tests proved nontoxic. 

From examinations of microscopical preparations made from liquid cultures 
in water, urine, peptone-beef infusion, and Nahrstoff-Heyden solution, it was 
found that the bacteria do not reproduce in such media, except that perhaps in 
the Niihrstoff Hoyden there is a slight multiplication of the organisms. Tlie 
harmful substance found in beef infusion is present in only small amounts, since 
dilution of the beef infusion with an equal volume of water removed this poison- 
ous property. The nature of this harmful substance is not known, except that 
U is- nonvolatile as shown by steam distillation and is removed by extraction 
with other or alcohol 

The nitrate former will live for two to six weeks and perhaps longer in 1 
per cent solutions of N&hrstoff-Heyden, gelatin, peptone, casein, and yeast water, 
and also in milk and distilled water, while in 1 per cent solutions of beef ex- 
tract the bacteria are killed rapidly. The oxidation of nitrite in cultures to which 
small amounts of organic nitrogen were added took place rapidly; in the case 
of N&hrstoff-IIeyden more rapidly than in the water controls. Such compounds 
as gelatin, peptone, casein, skimmed milk, beef infusion, and beef extract showed 
no injury. Asparagin, ammonium sulphate, and urea retarded oxidation. 

It is stated that from the results of these studies no evidence can he found 
to support the statements of Reijerinek that the nitrate-forming organism when 
grown in the presence of certain organic substances loses its power of oxida- 
tion Contrary to much of the literature, it was found that certain forms 
of organic matter benefit rather than injure these organisms. (growth of uitro- 
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bacter on nitrite agar slants was very scant as compared with that of the 
common heterotroi hie bacteria, and appeared as tiny beads just visible to 
the naked eye. When inoculated into liquid nitrite medium this growth brought 
about oxidation in a shorter time than inocula from liquid cultures. Sealed 
nitrite agar slants were kept for more than a year without serious injury to their 
power of oxidation. 

Sweet clover for nitrate production, A. L. Whiting and T. E. Richmond 
(Illinois Sta . Bui 288 (1921), pp. 255-267).— Studies during the important 
periods of the season of the nitrate content of the surface soil of three series 
of fields, representative of the conditions in northern, central, and southern 
Illinois, on which sweet clover was used as a green manure, where stable 
manure was applied, and where there was no treatment are reported. 

The soil of the first two fields is a brown silt loam and of the last three a 
gray silt loam on tight clay. It was found that on both soils sweet clover 
when plowed under as a green manure for com furnished large amounts of 
nitrate nitrogen for that crop. The large nitrogen content of sweet clover is 
taken to indicate that a large fixation of nitrogen occurs on these soils. In 
the present study the sweet clover tops averaged 87.6 lbs. of nitrogen per ton of 
dry matter at sampling time, which, in some cases, was about the time of 
plowing for corn, while in others it was somewhat earlier. 

The data reported are concluded to furnish positive information concerning 
the value of sweet clover when used as a green manure for solving the problem 
of adding to, conserving, and making the nitrogen of the soil available for 
crop purposes. 

Experiments on manuring of green crops, II. It. Cooper (Indian Tea 
Assoc., Scl Dept. Quait. Jour., No. 4 (1920), pp. Uf4~151). — The results of 
three years’ studies on the manuring of green crops on acid soils of Borbhetta 
are summarized. 

It is concluded that the addition of lime in small amounts gives a marked and 
permanent increase in fertility, although there may be a temporary reduction 
In fertility immediately after application. Very small applications of phosphoric 
acid produced marked increases in the fertility of newly broken soil. Even 
very heavy applications produced no bad results, but on the other hand in- 
creased crop yields. The residual effect of small applications was distinct 
though small, while that of large applications was proportionately greater. It 
is concluded, however, that the smaller applications are more economical. 

Potash salts appeared to have a negligible good effect in small amounts im- 
mediately after application and showed a marked toxic effect when used in 
large amounts, but even the large amounts produced marked increases in fer- 
tility after a lapse of time. 

Paddy mamirial experiments, J. Sen (Apr. Research Inst. Pusa Soi. Rpts., 
1919-20, pp. 43, 44). — A series of experiments with local paddy to compare the 
effect of ammonium sulphate used alone and in combination with green manures 
showed that, so long as phosphate manures were simultaneously applied, an 
increasing application of nitrogen gave increased yields up to a certain point 
beyond which there was a decrease. When double the critical amount of nitro- 
gen was applied the yields were little better than with no nitrogen. Small 
amounts of nitrogen tended to increase the proportion of straw to grain. 

Green manure used alone gave a total crop increase of 65 per cent, but when 
in conjunction with ammonium sulphate had no appreciable effect The use of 
ammonium sulphate resulted in an increase in the percentage of nitrogen found 
in tlie grain approximately proportional to the amount of nitrogen added. 
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Experiments with fertilizers for cane, F. A, L6 pez DomInotjez (Porto Rico 
Dept. Agr. and Labor Sta. Girc . 33 (1920), Spanish ed ., pp. 20-81), Two series 
of experiments on the use of fertilizers for cane soils are reported. 

Experiments on the fertilizer requirements of relatively unproductive clay 
soils showed that lime is necessary for the growing of cane. Nitrogen is the 
limiting fertility element, and about the same results were obtained with 
potash as with phosphoric acid. In the presence of an excess of nitrogen, 
however, better results were obtained with phosphoric acid than with potash. 
In general, a complete fertilizer produced better results on these soils than 
one containing two elements, although the economic advantage of a complete 
fertilizer was found to depend upon the price of the fertilizer and of the cane. 
When using only two fertilizer ingredients It is considered preferable to use 
nitrogen and phosphoric acid. Fertilizers of mineral origin were found to be 
preferable on cane In these soils. 

In experiments on hilly clay soils growing cane it was found that the use 
of fertilizers was profitable, and that in general complete fertilizers containing 
a large proportion of nitrogen and phosphoric acid gave bettor results than 
incomplete fertilizers. Phosphoric acid was found to be the limiting fertility 
ingredient, followed by nitrogen. Where fertilizers are applied these soils 
require frequent fallowing. Potash is not considered to be absolutely neces- 
sary. 

Thirty years of field experiments with crop rotation, manure, and fer- 
tilizers, M. F. Miller and It. R. Hudelson ( Missouri Sta. Bui. 182 (1921), pp. 
48, figs. 11). — From these field experiments, begun in 1888, it was found that in 
general crop rotations gave better yields than were secured from crops grown 
continuously without rotation. Among the rotations used, the 4-year rotation 
of corn, oats, wheat, and clover gave somewhat better results than the others. 
Crop rotation without manure was practically as effective in maintaining the 
average yields of corn and wheat as was heavy manuring where these crops 
were grown continuously without rotation. 

Manure was more efl’ective in maintaining a high average yield of corn and 
grass in a 6-year rotation than was heavy fertilization with chemical ferti- 
lizers, but the reverse was true in the case of wheat and oats. When measured 
by the 30-year average yield, heavy applications of chemical fertilizers were 
as effective as heavy applications of barnyard manure in maintaining the total 
produce in a 6-year rotation of corn, oats, wheat, clover, timothy, and timothy, 
but when averaged by successive 5-year periods, the results indicate a growing 
superiority of manure or a combination of manure and fertilizer. 

Soil analyses at the end of 25 years indicated that the most Important fac- 
tor in soil exhaustion was the loss of nitrogen and organic matter. The crops 
Jpttwn continuously without rotation or manure stood in the following general 
with reference to the reduction of the supply of nitrogen : Corn, oats and 
and hay crops. Heavy applications of barnyard manure were very 
effective, and heavy applications of chemical fertilizers were Ineffective in 
maintaining the supply of soil nitrogen. Crop rotation was more effective on 
the average than continuous cropping to grain crops, but less effective than 
continuous cropping to grass, in maintaining soil nitrogen. 

Experiments on radioactive fertilizer, P. Andouard (Jour. Agr . Prat., n. 
ser., 34 (1920), Nob. 50, pp. 47 0, 471 ; 51, pp. 491, 492). — Field experiments with 
clover on four experimental plats to determine the fertilizing action of a so- 
called radioactive fertilizer containing 0.05 per cent of uranium oxid and 
showing a certain amount of radioactivity are reported. 
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It was found that both positive and negative results were obtained with this 
fertilizer. In some cases there were noteworthy increases and in other cases 
considerable decreases. Since the other treatments of the plats were identical 
no conclusions are drawn, but the experiments are to be continued. 

The use of guanol for the cultivation of moor soils, A. Oehrtno (Mitt. 
Ver . Ford. Moor Jett It. Deut. Reiche , 88 (1920) , No. 2k, PP- 818-816). — A brief 
review of the manufacture of guanol is given, and the results of a number of 
experiments with guanol or moor soils are reported. Attention is drawn in 
this connection to the relatively low bacterial content of moor soils and the 
relatively high bacterial content of damp guanol. 

Experiments with oats on moor soils showed that the first year the best re- 
sults were obtained with the smaller applications of guanol, but that the second 
year the more heavily treated plats yielded much larger crops, indicating a 
marked residual action. Further experiments with oats and potatoes gave 
somewhat similar results the first year, but showed that from 500 to 1,000 
kg. (3,100 to 2,200 lbs.) per acre of guanol produced larger crops of oats on 
moor soil the first year than 20,000 kg. of stable manure. 

The nitrogen question, P. Pascal (Re v. Sci. [Paris 1, 58 (1920), No. 2k, pp. 
1 k0-lk6 ). — A discussion is given of the nitrogen situation of the world, but 
more particularly of Europe. Special attention Is drawn to the utilization of 
air nitrogen, and a comparative study of the electric are, cyanamid, and Haber 
processes indicates that the Haber process is much the cheapest. 

Data are also given on the world’s capacity for nitrogen production in 1013 
and 3020. In 1020 the countries of central Europe led the world in the pro- 
duction of cyanamid, synthetic nitrogen by the Haber process, and ammonium 
sulphate, while the Scandinavian countries were second in synthetic products, 
France third, and the United States fourth. The synthetic products produced 
by the United States were limited to cyanamid. England was second in the 
production of ammonium sulphate. 

The nitrogen problem, J. A. Wilkinson (So. African dour. Set., 11 (1920), 
No. 1, pp. 95-1 10). — Different processes of nitrogen fixation are described, in- 
cluding the Birkeland-Eyde, Schonherr, Pauling, Moscicki, Haber, and cyanamid 
processes, and data on costs of production of the different processes are pre- 
sented. 

Synthetic nitrogenous fertilizers, E. ,T. Rlsskll (Jour. Mm. Apr. [London], 
21 (1921), No 11, pp. 10Sl-10k5). — The author summarizes available data on 
synthetic fertilizers, including calcium nitrate, ammonium nitrate, ammonium 
carbonate, ammonium ehlorid, urea, and cyanamid. It is pointed out that cal- 
cium nitrate and sodium nitrate are equally as effective per unit of nitrogen. 
Aiumouium nitrate has been found to be quick in action and somewhat better 
than sodium nitrate in some cases. It is much more concentrated than a ffi g, 
monium sulphate or sodium nitrate, and contains as a rule about 34.8 per^jp 
of nitrogen of which one-lialf is in the form of ammonium and one-half 
nitrogen. The broad result of all the trials of cyanamid indicate that it is some- 
what slower in action than ammonium sulphate and about 90 per cent as effec- 
tive as sodium nitrate. 

Nitrogen experiments, W. Sciineidewind, D. Meyer, and F. M [Inter (Landw. 
Jahrb., 55 (1920), No. 1, pp. 1-20). — In comparative tests of sodium nitrate, 
Norwegian calcium nitrate, aud calcium nitrite with oats on sand and loess 
loam soils and with beets on a mixture of sand and loess loam, the Norwegian 
nitrate and the calcium nitrite increased the oats crop more than sodium nitrate, 
although the differences were within the limits of experimental error. Nor- 
wegian nitrate gave as good results with beets as sodium nitrate. The groat- 



BOILS — FERTILIZERS. 


10211 


519 


est nitrogen recovery was obtained with sodium nitrate, followed in order by 
Norwegian nitrate and calcium nitrite. 

Sodium nitrate, Norwegian nitrate, Schldsing nitrate, ami urine were compared 
for oats on sand and loess loam soils. The greatest increased yields were ob- 
tained with the Norwegian and Schlosing nitrates, although the nitrogen re- 
coveries were about the same with all the fertilizers. Mixtures of one-half 
urine and one-half earth and two-thirds urine and one-third earth gave about 
as good yields as sodium nitrate. Mixtures of three-fourths urine and one- 
fourth earth resulted in marked nitrogen losses. These losses were greater 
when the urine was applied as a surface fertilizer, and the yields were much 
less. 

Comparative tests of sodium nitrate, ammonium sulphate, and lime nitrogen 
on different soils when applied in the fall and in the spring showed that on pot 
cultures there was little difference between the results of fall and spring use of 
sodium nitrate. In plat experiments, however, the results of fall use of sodium 
nitrate were negligible since most of the nitrate was leached out. Similar 
results were obtained with ammonium sulphate. Lime nitrogen was not leached 
out from the soil like the other fertilizers, about 25 per cent remaining from 
fall applications. 

When sodium nitrate, ammonium sulphate, ammonium nitrate, and urea were 
compared on a mixture of equal amounts of loess loam and sand growing pota- 
toes and beets, practically equally increased yields of potatoes were obtained 
from the use of the first three fertilizers, while the increases from urea were 
smaller. Sodium nitrate gave the best results with beets. 

Comparative tests of the Josses of sodium nitrate, ammonium sulphate, am- 
monium nitrate, urea, urea nitrate, guanidin nitrate, and liquid manure when 
applied as top-dressings to oats on sand soil, humus, loess loam soil, and a 
mixture rich in lime of loess loam soil and subsoil showed that on the sand and 
loess loam soils the greatest yields and nitrogen recoveries were obtained with 
sodium nitrate and the smallest with liquid manure. About the same results 
were obtained with surface application as when the fertilizers were mixed with 
the soil, although nitrogen recoveries were smaller in some cases. On the soil 
mixture rich in lime as good results were obtained with surface applications of 
sodium nitrate, urea, urea nitrate, and guanidin nitrate as when these ferti- 
lizers were mixed with the soil. Surface application of ammonium sulphate 
and ammonium nitrate did not give as good results as when mixed with the soil. 
Practically all the nitrogen of surface applications of ammonium sulphate to the 
soils rich in lime was lost. 

The addition of small quantities of bog ore and lead nitrate to sodium nitrate, 
and of bog ore to lime nitrogen, when applied to oats did not increase the fer- 
tilizing action of either fertilizer and decreased the action of lime nitrogen. 
A final comparatve experiment showed that molasses sludge was 64 per cent as 
effective for oats as sodium nitrate. 

Field experiments with cyanamid, E. Cckufkyt (Ann. Ormblovx, 27 {1921), 
No. If, pp. 1S2-V{0 ). — In experiments on sandy soil with pervious subsoil and on 
sandy loam soil with oats, fodder beets, and potatoes, It was found that cyanamid 
gave good results on all crops when used in the presence of sufficient phosphoric 
acid and potash. It was more active in sandy clay and sandy clay loam soils than 
in dry sand soil. While both powdered and granulated cyanamid gave increases, 
the results were always somewhat in favor of the powdered cyanamid. 

Urea and some other sources of nitrogen for green plants, T. Bokouny 
(Pfluger's Arch . Physiol , 172 (1918 ) , pp. lf(>6~496). — Experiments are reported 
which showed that urea may serve as a source of both carbon and nitrogen for 
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green plants. Hfppnrlc add Is not as good a nutrient, since when it decomposes 
benzoic acid is freed, which apparently causes injury. 

Human urine was found to be a better plant nutrient than animal urine# since 
most of the nitrogen content of the former is in the form of urea. 

The addition of from 0.5 to 1 per cent of sulphuric add to urine was found to 
retard decomposition and the consequent loss of nitrogen by transformation of 
the urea into ammonium carbonate. The addition of gypsum to urine was found 
to prevent ammonia losses when the urine was applied to cultivated soil. 

The urea molecule Is said to contain almost three times as much nitrogen as 
sodium nitrate, and is considered an equally active nitrogenous fertiliser. 

Phosphoric acid experiments, W. Schneidew'ind, D. Meyer, and F. MUnter 
(Landw. Jahrb ., 55 (1920), No. 1, pp. 21-39 ). — Experiments on the action of 
the phosphoric acid in 19 different Thomas meals containing from 9.48 to 22.04 
per cent of total phosphoric acid and from 8.35 to 16.28 per cent of citrate-soUlble 
phosphoric add are reported. These included a 2-year experiment with rye grass 
and a 8-year experiment with mustard and oats on a mixture of 90 per cent sand 
and 10 per cent loess loam. It was found that the activity of the phosphoric acid 
of Thomas meal had no direct relation either to the content of fine meal or to the 
alkalinity. The results indicated on the other hand that the activity corresponds 
to the citrate solubility of the phosphoric acid, which varies with different 
Thomas meals. 

Five years’ study on the action of the phosphoric acid of superphosphate and 
Thomas meal when the total amount for the period was applied at one time and 
when It was distributed throughout the period in annual applications with and 
without liming are also reported. The crops were oats and horse beans, and the 
soils were red loam, loess loam, and red sand. 

Liming did not increase the yields on the loess loam soil which was rich in lime, 
but increased the yields on the other two soils. Phosphoric add additions in- 
creased yields on the loam and loess loam soils deficient in phosphoric acid, but 
not on the sand soil. The phosphoric acid of the sand soil was more available to 
crops than that of the more fertile and heavier soils. 

About, the same results were obtained with superphosphate as with Thomas 
meal on all three soils when limed. The marked action of Thomas meal on the 
unlimed sand soil deficient in lime is attributed to its lime content rather than 
to its phosphoric acid content. 

For both forms of phosphoric acid, total fertilization for the period at the be- 
ginning had a marked residual effect on all three soils. Such fertilization with 
Thomas meal gave somewhat better general results than annual fertilization. 
With total fertilization with superphosphate an excess assimilation of phosphoric 
acid by the crops apparently occurred the first year, resulting in a decrease in 
crops in the following years. 

On limed soils the assimilation of the phosphoric acid of superphosphate was 
greater than that of Thomas meal. The reverse was true on the unlimed soils. 
The utilization of phosphoric acid was as great and in some cases greater with 
total fertilization at the beginning as with annual fertilization. 

Solubility of basic slags, J. E. Stead, F. Bainbridge, and E. W. Jackson 
( Faraday Hoc. Trans., 16 {1921), No. 2, pp. 302-309, figs. 1 ). — Part 1 of this 
paper reports studies to determine why fluorspar in basic slags reduces solu- 
bility. The second part reports studies on the solubility of basic slags in 
citric acid and water solutions of carbon dloxid. 

It is concluded that fluorspar makes the phosphoric acid in basic slag rela- 
tively insoluble because the fluorid unites with the calcium phosphate and 
produces artificial apatite, which resembles fluorapatite as regards insolu- 
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hility. Calcium chlorid was found to have the same effect as fluorspar. The 
most soluble slags were made insoluble on melting them with fluorspar. 

It was proved that the finer the powder the more phosphoric acid is dis- 
solved from all insoluble slags by citric acid, and that with the same material 
long-continued attack by carbonic acid generally dissolves out more phosphoric 
acid than a single attack by the standard citric acid method. It was also 
found that as a rule the more insoluble a slag the less readily is the phos- 
phoric* acid dissolved out of it by either solvent. 

A comparison of the effect of various types of open hearth basic slags 
on grassland, G. S. Robertson ( Faraday Noe. Trans., 16 (1921), No. 2 , pp. 
291-301, figs. 6). — A number of field experiments are rei>orted, which indicate 
that open hearth basic slags provide a valuable source of phosphoric acid for 
soils very deficient in this ingredient, and that these slags can be very profit- 
ably used for the improvement of heavy clay soil pastures and meadows. Both 
laboratory and field experiments indicate that open hearth basic slag is not a 
uniform material, and that important differences may exist between two slags 
of similar solubility. Citric acid solubility was found to be neither a criterion 
nor an approximate indication of the fertilizing value of open hearth basic 
slags as compared with high citric-acid -soluble basic slags. It is pointed out 
that open hearth basic slags contain a new type of phosphate, and the advis- 
ability of conducting experiments ou both arable and grass lands with as many 
different t>pos of these slags as can be procured is emphasized. 

Potash experiments, YV Schnudewini), IX Meyer, and F. Munter ( La v due . 
Jahrh . 53 (J!KJ0), No 1 , pp — Ooinparal ive experiments with potassium 

chloral and sulphate, phonolilo. voleamc phonolite, and Jeucite on potatoes and 
beets showed that the phonolites and Jeucite had relatively little fertilizing 
action. 

Further experiments with the same crops showed that potassium sulphate, 
potassium magnesium sulphate, and molasses sludge gave better results than 
40 pei* cent potash salt. 

Sodium chlorid applied to beets at the time of planting and as a top dressing 
in July gave noteworthy increases m yield. When applied as a top-dressing 
late iii August, the increase in yield was much smaller. 

Gompatntive experiments on the action of sodium chlorid and sulphate and 
magnesium chlorid and sulphate on oats in sand loam and loess loam soils, 
when added in amounts of 0.125 and 0.25 per cent with and without lime, 
showed that the cldorids, especially in the larger applications, retarded plant 
growth the most, while magnesium sulphate retarded growth the least. The 
sulphates generally did not injure the crops, and in some cases apparently 
slightly increased the grain yield The chlorids in the smaller applications 
did not injure the crop yield, and apparently increased the grain yield on the 
loam soils. On the sand soils the chlorids were specially injurious in the 
larger a i>pli cations. Magnesium chlorid was generally more injurious than 
sodium chlorid. The addition of lime with the chlorids seemed to increase 
their injurious action. 

Fertilizer experiments with potash salts with and without magnesia con- 
tent, O. Nolte (Mitt. Dent. Landv\ GcscU., 36 (1921), No. 8, p. 186). — Experi- 
ments with potatoes on a weak humus diluvial sand soil with siliceous sub- 
soil, to compare the fertilizing action of potash salts containing magnesia with 
those not containing magnesia, are reported. The results showed that treat- 
ments with potassium magnesium sulphate and potassium chlorid decreased 
the yield and starch content, but that treatment with potassium chlorid and 
kieserite increased the yield although the starch content was decreased. 
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Natural finely divided (colloidal to coarsely disperse) chalk lime and its 
importance for forestry and agriculture, L. Tschehmak ( CentbL Gesam. 
Forstw., 45 {1919) , No. 11-12, pp. 245-283, figs. 7).— Studies on so-called col- 
loidal chalk, which occurs in the province of Volhynia in Russia, are reported. 

This material is a loose, earthy, plastic material containing from 80 to 96 
per cent calcium carbonate. It is found under glacial, loessial, and alluvial 
formations. It shows distinctly colloidal properties, such as shrinking and 
swelling, is plastic when damp, sticky when wet, and flows when saturated. 
The particles are mostly of a size less than 0.002 mm., and after complete 
drying and hardening the material again becomes plastic when moistened and 
swells. As distinguished from ordinary chalk lime, colloidal chalk is not 
stratified and contains inclusions of flint and chalk and scales of granite and 
sandstone. 

Colloidal chalk is said to be much more active in soil formation than 
ordinary chalk lime, and where it occurs the soils show crumb formation and 
are well rooted. 

Report of the fertilizer and cottonseed meal inspections and analyses, 
season of 1919—20 {I Attic Rock, Ark.: Bur, Alims , Afanfr and Agr., [1921], 
pp. 56). — This bulletin contains the results of actual and guarantied analyses 
and valuations of f> 72 samples of fertilizers and fertilizer materials collected 
for inspection in Arkansas from October 1, 1919, to September 30, 1920. together 
with a list of agencies receiving fertilizer shipments in 1920. 

Commercial fertilizers, 8. H. Wilson et al ( Ga . Dept. Agr Quart. Bui. 
84 {1920). pp. 138). — This bulletin contains the text of the Georgia fertilizer 
Inspection law and the results of actual and guarantied analyses and valua- 
tions of 3,162 samples of fertilizers and fertilizer materials collected for inspec- 
tion in the State from August 10, 1919, to October 1, 1920. 

Commercial fertilizers, E. G. Proixlx et al. {Indiana Rta. Bui. 258 (1921). 
pp. 8-11, fig. 1). — This bulletin reports tlie results of actual and guarantied 
analyses of 1,491 samples of fertilizers and fertilizer materials collected for 
inspection In Indiana during 1920. Of tins number, 944 samples were found 
to be equal to the guaranty in every particular and 1,267 equal in value to the 
guaranty. Of 960 samples of fertilizer containing nitrogen analyzed 263 con- 
tained inferior nitrogen. A pot test of muck nitrogen is also briefly noted, 
showing that it was only one-tenth as available as sodium nitrate nitrogen. 

Report of analyses of commercial fertilizers ( La Dept. Agr. and Jmmigr 
j Wert. Rpt. 1918-19 , pp. 62).- -This bulletin contains tlie results of actual and 
guarantied analyses made at the Louisiana Experiment Stations of 2,392 
samples of fertilizers and fertilizer materials collected for inspection In 
Louisiana during the year 1918-19. 

Inspection of commercial fertilizers for the season of 1920, H. I). Has- 
kins, L. S. Walkeu, et al, {Massachusetts Rta. Control Ser, Bui 14 {1920), pp. 
8-92). — This bulletin contains the results of actual and guarantied analyses and 
commercial valuations of 1,311 samples of fertilizers and fertilizer materials, 
representing 492 brands collected for inspection in Massachusetts during 1920. 
In addition, a list of manufacturers is given, together with considerable general 
information of an explanatory character regarding the manufacture, mixing, 
composition, quality, purchase, valuation, and use of fertilizers. 

I, Analyses of fertilizers, season 1919—20. II, Analyses of cottonseed 
meal, W. G. Haywood et al. (N. C. Dept. Agr. Bui., 41 {1920), No. 16, pp. 49 ). — 
This bulletin contains the results of actual and guarantied analyses and 
valuations of 1,040 samples of fertilizers and fertilizer materials and 131 
samples of cottonseed meal collected for inspection in North Carolina during 
the fall months of 1919 and the spring months of 1920. 
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Fertilizer report (Penn. Dept Agr. Bui. 847 ( 1920 ), pp. 79 ). This bulletin 
gives the substance of the Pennsylvania fertilizer inspection law and reports 
the results of actual and guarantied analyses of 82T samples of fertilizers and 
fertilizer materials, representing 503 different brands collected for inspection 
in the State from August 1 to December 31, 1910. These included 3G0 complete 
fertilizers, 252 nitrogen and phosphoric acid fertilizers, 23 ground bone fertiliz- 
ers, 80 acidulated phosphate fertilizers, 98 rock and potash fertilizers, and 
8 miscellaneous fertilizers. 

The results of chemical analyses of these samples show that of the total num- 
ber 25.4 per cent wore deficient in one or more elements of plant food. The 
largest number of deficiencies occurred in the case of ground bonis complete, 
and rock and potash fertilizers. The most noticeable feature of the composition 
of these fertilizers was an increase in the amount of potash furnished by the 
complete and rock and potash fertilizers. 

Fertilizer report, J W. Kellogg (Penn. Dept. Agr. Bui. 352 (1921), pp. 93 ). — 
Tins bulletin presents the text of the Pennsylvania fertilizer inspection law and 
reports and discusses the results of actual and guarantied analyses of 1,078 
samples of fertilizers and fertilizer materials, representing 076 brands, collected 
for inspection In Pennsylvania from January 1 to July 31, 1920. 

The results of chemical analyses showed 29.9 per cent of the samples deficient 
in one or more of their guaranties for nitrogen, phosphoric acid, and potash. 
The largest proportion of deficiencies occurred in the complete frrtilizeis, whore 
34.3 per cent were deficient. In the nitrogen and phosphoric acid class 30.1 per 
cent were deficient, and in the ground bones 22.6 per cent. 

Tabulated analyses of commercial fertilizers from samples collected in 
accordance with Tennessee fertilizer law, enacted April 0, 1903, F. M. 
McKee and J. W. Sample (Tain. Dept. Agr. [Fort. Bui.], 1920, pp. 53). — This 
bulletin contains the text of the Tennessee fertilizer inspection law, rules and * 
regulations for the sale of fertilizers, and the results of actual and guarantied 
analyses and valuations of 372 fertilizers and fertilizer materials collected 
lor inspection in the State during the year 1920. 

AGRICULTURAL BOTANY. 

Plant, breeding work at Aberystwyth, It. G. Stapledon (Jour. Min. Agr. 
f Ijondon ], 27 (1920), Nos. 7, pp. 030-639, pis. 7; 8 , pp. 739-71/8, pis. 2b- Tins 
report gives a description of the plant breeding station established at Aber- 
ystwyth Tor the purpose of improving and breeding strains of agricultural 
plants suitable for Welsh conditions, and an account of the investigations con- 
ducted preliminary to the actual breeding work. Two methods arc now being 
employed, one involving the planting of seed and the other of whole plants. 
The tests have involved work with cocksfoot, tall oat grass, crested dog’s-tail, 
meadow foxtail, timothy, perennial rye grass, tall fescue, and rough stalked 
meadow grass, but up to the present more fully with cocksfoot than with any 
other grass. The results are given in tabular form with discussion. The indig- 
enous plants were superior as regards lateness. An important aspect of the 
work has been the critical study of varieties. 

The potato and closely related plants have been attacked by both smut and 
rust to a greater extent than any other group of allied varieties. 

Heritable characters of maize, IV— VI (Jour. Heredity , 11 (1920), Nos. 4 , 
pp. 160-167, figs. 7; 7, pp. 817-322, figs. 4; 8, pp. 849-857, figs. 9).— This con- 
tinues the series begun by Collins and Kempton (E. S. It., 44, p. 25). 
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IV. A lethal factor — defective seeds , D. F. Jones. — The author outlines a 
study of defective maize seeds showing the presence of a lethal factor, the 
results of which in inheritance are herein made apparent. 

The character, defective seeds, is considered as a useful one in studies of 
linkage relations In corn, as it is u seed character and easily classified in most 
cases. It presents an illustration of defective germ plasm, which is widely 
distributed in a cross-fertilized organism and has vital importance In life 
processes. 

V. Adherence, J. II. Kempton. — Forms of adherence as studied, though gen- 
erally difficult to propagate gave small quantities of seeds with which to con- 
tinue the investigation of this behavior, which is thought to he related to a 
Mendelian character recessive to the normal condition. 

VI. Ziyzay culms , W. H Eyster. — Zigzag culm, which may appear about tas- 
solimr time in the development of a corn plant, though an inherited character, 
is probably not an example of mutation. Data obtained in the study here de- 
scribed are considered to indicate' that zigzag culm comes into expression only 
when at least two factors are reeossho, and that this is probably another case 
of plural genes Crucial tests of the hypothesis are >et to be made. 

Chlorophyll factors of maize, E. W. Linusirom {dour Heredity , 1 1 (1920), 
No. 6, pp 269*2 77, ftps 3) 'Certain striking chlorophyll abnormalities an* shown 
by breeding e\idence to be distributed m several different chromosomes of 
maize. From this it is informl that oilier less pronounced doliciencies of 
chlorophyll are distributed in a similar maimer. Such distribution might by 
elimination tern] to remove some of the more fa\orable factors It is con- 
sidered likely that continuous inbreeding may leinove favorable as well as 
unfavoinble factors from the original stock. 

To succeed in a system of maize inbreeding it is therefore essential to begin 
with the best source of mateiial available, one that is as free as possible from 
defects and abnormalities. 

Selective fertilization in pollen mixtures, D F. Junks (Biol Bui. Mar. 
Biol Lab. M oods Hole, 88 (1920), No 5, pp. 231-289) — - K< suits outlined as 
obtained from maize seem to stand alone in showing a selective action un 
favorable to fertilization by sperm from individuals of different hereditary 
constitution. The significance of this and other facts is discussed 

Studies in heredity and selection in Vicia. — I, Eye color in V. faha, M. J 
Sisks (Grnetica) [The ITafivc ], 2 (1920), No. 3, pp 193-199) ~ In V faha black 
eye as opposed to white eye appeared in the ratio of ft: 1 Nonconformity was 
noted in five-blooming plants 

Female sterility in timothy grass and its inhcrilability, 11. Wjttf (Krcnsk 
Hot. 7 tdskr., 13 (1919), No. 1, pp. 32-Jfi. ft a h. 2) -Female sterility in Phlcum 
pretense proved to be recessive. Crossing between hermaphrodite and male 
flowers resulted in a simple monohybrid splitting. 

The tree dahlia of Guatemala, W. Pownoi: (Jour H credit n , 11 (1920), No. 
6, pp. 26//-26S, fiqs. 3). — Regarding Dahlia ntaronii, described by Salford (E. S. 
It., 42, p. 641), the author believes that the double flowered varieties have their 
origin in the single-flowered typical form. The species seems to lose its stability 
in euithation. A brief account is given of the varieties observed, one of wiiich, 
at least, is believed to originate as a bud sport. 

The origination of xerophytism, D. T. MacDocoal and H. A. Spoehr 
( Plant World, 21 (1918), No. 10, pp, 245-249). — The conclusions reached in this 
and related papers are to the effect that succulence results from the conversion 
of polysaccharids into pentosans or mucilages, and that xerophytism results 
from a conversion of the polysaccharids into the anhydrids or wall material, 
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both those transformations being induced by a depleted or lessened water sup- 
ply in the cells. 

Absorption of moisture by gelatin in a saturated atmosphere, 0. A. and 
S. P. Shull ( Amcr . Jour . Hot., 7 {1920), No. 8, pp 818 826 , fly. l). — Experi- 
mentation described heroin, as carried on with gelatin in saturated atmosphere 
under \ery carefully controlled conditions, suggests the desirability of a rein- 
vestigation of the relation of vapor pressure of colloids to the vapor pressure 
of water. 

The effects of irradiation by mesothorium and polonium on the growth 
of luminous bacteria, C M. Voormolen ( Rec. Tmv. Hot. Nderland., 18 {1918), 
No. 8, pp. 229-284, fif/s. 2) — In studies not yet completed, it has been found that 
the development of certain luminous bacteria is hindered or presented in those 
portions of Petri dish cultures which are subjected to Irradiation with meso- 
thorium or polonium 

The significance, for the host, of the bacteria in root nodules of the 
Papilionaceae, M W. Bkijerinuv ( K Alcad. Wrtcvsch Amsterdam, Versing 
Wis on Natuuik. AfJ , 26 {1918), pi. 2, pp. 1486-1)66). — It is claimed that in 
case of many gioups of the rapilimiaeeae which tiourisli when supplied with 
abundance of nitrogen, and also in case of cultures growing m media contain- 
ing no nit logon compounds, the number and volume of nodules are very small. 
The binding of free nitrogen by the plant itself should, therefore, be inferred 
on account of the vigor o{ nitrogen fixation in many such cases 

Plant indicators: The relation of plant communities to process and 
practice, K K. Ch* ail vis (Carnegie hist. Wash. Pub. 290 {1920), pp. X VI +388, 
pis. 92. figs 28) This volume is intended as a companion volume to Plant 
Succession (10 S P , »>7. p 4, ‘ML Its main theme is succession as the primary 
basis for a system ol indicator plants. The general principles and specific indi- 
cators have been tested repeatedly during the field work of the past live years, 
a special inquiry havinr been made during the season of 1018 into indicator re- 
lations throughout the West. The several sections deal with the concept and 
history of indicators, liases, and criteria, the kinds of indicators, climax forma- 
tions of western North America, agricultural indicators, grazing indicators, and 
forest indicators. An extensive bibliography is given. 

A quantitative analysis of plant growth, I, IT, <4 K Prtogs, K. Kion, and 
C. Whfrii {Ann Appl Biol, 7 {1920), Nos, 1, pp 108-123, ftps. 9; 2-8, pp. 
202-223, has 6) - These are the first two of a senes of artieles which con- 
stitute an attempt to Cumulate methods for the quantitative analysis of plant 
growth and to apply these methods. 

Tn the first part the relative growth-rate curve and the leaf area ratio curve 
have been employed in the study of maize The first noteworthy result of this 
analysis is to show that the growth rate varies greatly at different periods in 
t lie life cycle of maize in a delinite manner. The fact that the curve for leaf 
area per unit dry weight throughout the season corresponds with the growth- 
rate curve indicates that the physiological basis for increased and decreased 
relative rate of growth is a corresponding change in the assimilating area per 
unit dry weight. Evidence from the quantitative analysis of plant growth for 
maize indicates that the seedling leaves do not perform then normal assinnlatory 
functions until some time after their appearance. 

Continuation of these analytical studies as recorded in the second chapter 
gives evidence that the unit leaf rate is correlated more closely with temperature 
than with any of the other environmental factors. Values for real assimilation 
show a closer correlation with temperature than with light. Values for as- 
similation determined from the unit leaf rate are of a lower order than those 
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determined by the half-leaf method but much higher than those determined by 

the gasometric method. 

Biological factors influencing crop yields, V. Rivera (Riv. Biol , 2 (1920 ) , 
No . 2, pp. 153-172 , pi /). — It is concluded that as between the factors intensity 
and duration of illumination, the latter is more important. Excessive luminous 
intensity does not favor the development of most plants. High temperature 
tends to shorten the vegetative period. Productivity is closely connected with 
elevated temperature and length of exposure to light. Regional differences are 
discussed. 

The effects of light on plants, F. Schanz (Biol Zentbl., 38 (1918), No. 7, pp. 
283-296, figs. 5; turns, in Sci. Amer. Mo , 1 (1920), No. 1, pp. 12-16). — Phenomena 
described with discussion are mainly generalized in the statement that in the 
higher mountain regions a low form of vegetation showing particularly vigor- 
ous growth appeal’s to be conditioned by the large quantities of rays of short 
wave length which act upon the plants in such regions. At lower levels this 
stimulus diminishes, and plants increase in the length of their growth in direct 
proportion to this diminution. Other influences, as temperature, humidity, and 
air currents are admittedly operative, but light is considered to surpass all 
others in importance. 

[Temperature and seed germi liability], O Munerati (AIM R. Accad. Naz. 
Lined , 5. ser. t Rend. CL Sci. Fis., Mat. e Nat, 29 (1920), If, No. 7-8, pp. 
273-275).— This is a partial report, to be followed by a more complete account, 
of studios with cereals, which indicates that keeping fresh seed grains at low 
temperatures (12 to 15° 0 or 53 d to 59* F ) tends to preserve germ m ability. 

The relation between temperature and growth in the roots of Lepidiuin 
sativum, 10 G C. Talma (Rec Trav. Hot. N Borland., 15 (1918), No It, pp. 
366-421, fau. 6) Tt was found that the growing zone of the root of L sativum 
is from 3 to 4 mm., its length not varying with temperatures. As with other 
physiological processes, the optimum changes its position with the observation 
time. The minimum appears to lie below 0° C,. f the maximum about 40* 0. 
(104° F.), or lower for experiments of longer duration. 

A new high-temperature record for growth, D. T MacDottgal (Science, n. 
ser., 53 (1921), No 1212, pp 370-372 ). — In a previous publication (E S U„ 3N, 
I). 729) attention was called to the growth of young joints of a prickly pear 
(Opuntiu) at 50 and 51 5° C. More recent investigations have shown that this 
plant may begin growth at 9° and extend to 55°, the young joints enduring a 
maximum of 55° (131° F.) for a period of an hour and a half, after which they 
resume elongation at lower temperature's with no perceptible aftereffects. This 
is believed to he a new high record for growth in Opuntiu and for other higher 
plants. 

A battery of chambers with diflerent automatically maintained tempera- 
tures, R. E. Livingston and II. S. Fawcett ( Phytopathology , 10 (1920), No. 6, 
pp. 336-3 $0) -The authors describe an apparatus so designed as to give a num- 
ber of maintained temperature chambers that may he operated simultaneously, 
for studies dealing with the relations of temperature to growth. 

A preliminary note oil the effect of waterings on the amount of acids 
secreted by the gram plant, D. L. Sahasuakuddhe (Agr. Jour. India , 15 
(1920), No. 6, pp. 636-639). — Restating conclusions obtained as the result of 
previous work (E. tt. It , 34, p. 525), the author reports further data in tabular 
form with discussion. When the number of waterings of Cicer arictinum was 
increased the dry matter per plant and total acidity per plant also increased, 
while the percentage of acidity decreased. 
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The water-supplying power of the soil a*s related to the wilting of plants, 

B, E. Livingston and R. Koketsu ( Soil Sci, 9 {1920), No, 6 , pp. 469-485).— 
This paper reports a preliminary study of soil moisture conditions considered 
from a dynamic point of view, on account of their relation to the wilting of 
ordinary plants. The method employed involved the use of small, porous 
porcelain cones, all having approximately the same area of surface in contact 
with the soil. 

Plants of Coleus blumei and of wheat were grown in the 12 different soils 
indicated. When the plants were in healthy condition the watering was dis- 
continued and wilting permitted. At or about the critical stage of permanent 
wilting, the water-supplying power of the soil about the roots was determined 
by the new method. The average proved to be tbe same for Coleus as for 
wheat, although it was expected to differ markedly for different kinds of 
plants. The index of water-supplying power may be regarded as practically 
tin* same for all of the 12 soils used. 

The relation of hairy leaf coverings to the resistance of leaves to trans- 
piration, J. I> Sayre {Ohio Jour. Sou, 20 {1920), No. 8, pp. 55-86, figs. 7). — In 
this paper, containing details and tabulation of results obtained in the study 
previously noted (E. S. It., 44, p. r>18), it is concluded that hairs as a protective 
covering against ordinary intensities of wind and light on mullein leaves may 
be disregarded. The internal water loss is from 20 to 40 times greater than 
the external or eutieular water loss. The removal of the hairs increases total 
tianspiration only to the extent that the eutieular surface is more exposed and 
lias no apparent effect on stomatal transpiration. 

Some aspects of the salt requirements of young rice plants, R. B. Espino 
(Philippine Jour. Set., 16 ( 1920), No. 5, pp. ^55-523, pi. 1, figs. 9). — The studies 
lieiein leported deal with the mineral nutrition of lowland rice plants in solu- 
tion cultures for tbe phase of their development represented by the three- 
week period following germination. They involve experimental data on the 
growth of the plants in three different types of solutions, which are indicated, 
with the main generalizations derived. 

It was found that in rice plants a good growth of tops was generally accom- 
panied by a good growth oi roots. 

The* mechanism of injury and recovery of the cell, W. J. V. Ortlrhout 
(Science, 7i. ser , 53 (19X1), No. 13 72. pp. 852-356) —The author summarizes his 
experiments upon Laminaria, which are considered to show that the funda- 
mental life processes m this plant appear to obey the laws of chemical 
dynamics. 

Variations in cell fission frequency in roots of Pisuin sativum, M. G. 

StAi.fei.t (Svensk Hot. Tulskr., 18 (1919), No. /, pp. 01-70 ). — In eases studied, 
the author considers it probable that rhythm, as regards fission frequency, 
originates in a regulatory factor capable of being affected by the galvanic 
current. 

Periodicity of elongation and cell division, R. C. Fuiesnee (Mich. Acad. 
Sci. A)in. Rpt., 21 (1919), pp 233, 234 )• — A study of seedlings of Cucurbit a pepo, 
Lupimts albas, Pisum satiium , Zea cverta , Vicut {aba, and Allium c epa, and of 
germinating bulbs of ,4. cepa, A. canad erase, and A. ccrnuum showed that elonga- 
tion proceeds in a wave-likc maimer. The waves are usually of short dura- 
tion (two to three hours), and taken as a whole show little uniformity as to 
the times of occurrence of the low and high points. The outstanding conclusion 
is that there are definite waves or rhythms In both elongation and coll di\ ision of 
these plants, even under constant environmental conditions, but that there is no 
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uniformity in the various curves as regards the clock time of their high and 
low points. 

Daily rhythms of elongation and cell division in certain roots, It. C. 

Fiuksnku ( Amer. .four, Bot 7 (1920), No. 9 , pp. $80-407, pis. 2). — It, is stated 
that under constant conditions elongation in all plants studied proceeds in a 
rhythmic manner, two or more waves occurring during the 24-hour period. A 
similar rhythm nns noted in nuclear and cell division. Metabolic activity and 
not time of day determine the occurrence of maxima and minima. Elongation 
and cell division are reciprocals of each other, as regards time of maxima and 
minima This reciprocal relation existing between elongation and cell division 
accounts for much of the rhythm found in these plants. 

Hoot pressure, J. II. Priestley (Abu. in Brit. Assoc. Adv. Bci. Bpt., 87 
(1919), p . $37). — An attempt is modi' to show that in the literature of this 
subject there already exist the data for a theory of the mechanism of root pres- 
sure which would appear reasonably adequate. This theory would enlist the 
service's in the mechanism of root pressure of osmosis for the diffusion of water 
from root hair to the parenchyma bordering on the xylein; the structure of the 
emlodermis; and the behavior ot a colloid gel in respect to its varying permea- 
bility toward water, # 

Greening in roots, A. Sikheut (Bot Centbl , Bcihcfte. $7 {1920), 1 Abt , No. 
2, pp. 185-210).— Nonm] roots of 46 out of AS plants were aide to develop 
chlorophyll on exposure to light. The legumes furnished excellent examples of 
this, in particular Finer pmfotmis. 

Formaldehyde as a transition stage in plants, M .Tacohy (Bioclinn. 
Ztschv ., tOl (1919), No. 1-8, pp. 1-0). — Tabular data are held to indicate that 
formaldehyde, probably an end product of true assimilation, is fixed by the plant, 
though it is not determined into what product it first enters 

[Oxalic acid in plants], N. Patscijovsky (Bot. Centbl, Beilivftc, 37 (1920), 
1. Abt., No. 3, pp 259-380, ftps. 3), — This is an elaborate account, of the presence 
and significance of oxalic acid in plants throughout a wide systematic range. 

The influence of arsenious acid on growing [plant! tissue, R. (turner 
( Biochem . Ztschr., 98 (1919), No. 4~0> vv> 294-813). — Arsenious acid at a concen- 
tration of 1:200,000 is strongly poisonous, dwarfing and killing roots The 
weaker concentrations weie not found to favor growth. Lower animals were 
more resistant than plants to the injurious effects of arsenious acid. 

FIELD CROPS. 

Further experiments in field technique in plat tests, A. 0 Akny (Jour. 
Apr. Rescinch [U. £.], 21 (1921), No. 7, pp. 48$ 500 , pi. J). — In this conti ibution 
from the Minnesota Experiment Station data supplementing previous work 
(E. S. It, 40, p 226) are presented concerning the effect of 18-in. alleys on the 
first, second, and third rows of plats of oats, wheat, and barley vin icfies. The 
varieties were uniformly seeded in plats of 17 6-in. drill rows 120 ft. in length 
at the University Farm. Rate 'of seeding tests with oats were sown at rates 
ranging from 48 to 112 lbs. per acre in 17 6-in. drill rows 122 ft. long at the 
University Farm and in 12 6-iu. drill rows 180 ft. long at the Morris Sub- 
station. In the variety tests 3 rows on either side of each plat were harvested 
and thrashed separately and are referred to as outside, middle, and inside 
border rows, respectively. In the rate of seeding tests the 2 border rows 
removed from either side of each plat and treated separately are referred to 
as outside and inside border rows. The rows remaining after the removal 
of the border rows in both tests are indicated as central rows. 
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Subject to the influence of environment and varying somewhat with the 
crop, the effort of 38-in. cultivated alleys on the outside rows of plats appeared 
to he quite uniform and marked. The effect on the second 6-in. drill rows 
within the border of the plats was evidently mere variable, ranging in the 
3917 variety tost from 323.2 per cent in oats to 149 3 per cent in wheat and 390.3 
per cent in hurley, based on the average yields of the central rows. In 3938 
the second rows averaged 309 8 per cent for oats, 310 0 per cent lor wheat, and 
118.5 per cent for barley In the rate of seeding tests at Morris the second 
or inside border rows yielded at the rate of from 152 7 per cent for the thinnest 
seeding to 123 per cent for the thickest, based on the yields of (he central rows. 
The greatest border effect on the second rows appeared in the thlnnesKsown 
and the least in the thickest -so vni plain. In the rate of seeding test at the 
University Farm no effect on the second rows was apparent. The thml rows, 
inside border rows of the 1918 test, yielding at the rate of 100.1 per cent tor 
oats, 113.7 per cent for wheat, and 108 0 per emit for barley, based on the 
central row yields, were affected shghtly less than the second rows for each 
crop. The removal of the border rows did not necessarily reduce the probable 
error in the tests 

"From the data given, unless holder efiect cim be pre\ ruled m some other 
way, it appears advisable as a piecaution to insuie the most reliable results 
to remo\e at least two A in. border rows from either side of grain plats bounded 
by alleys or roadways” 

The field experiment, T. Komu-k (Aih. Dull . handle. (lese/l , No 202 {11)20), 
pp. 69, figs 2) A cntual study ol the physical and matheinath al fundamentals 
Involved in conducting held tests is presented, together with a resume of the 
development of the technique of hold experiments and a discussion of the 
methods of Von Uiiiukor cl al. < Jd S It, 2(>, p 43d, 81, p 8801, A concluding 
statement by II Jbiule on the question of “average” or “probable variation” 
is appended, together with a list of 3*11 titles on tne subject of field trials. 

Fertilizer requirements ol' rotations including corn, potatoes, rye, and 
hay, 15 L Hartwell and S, (\ I>awon {Rhode Island 8 ft a Iful . 185 (1921), pp. 
89. fig. /).— Supplementing work aheady noted (E, S. It., 30. p. 52S), further 
results of investigations with different crop rotations and fertilizer studies 
involved therein arc icportcd. 

Regardless of the manure and fertilizer used, the average fields of corn in 
tlie several rotations ranged only from 61 in (>8 hu. per acre Corn on second- 
year grass sod yielded about flu same whethei clover was included in or omitted 
from the first-year grass. Potatoes in the 8 -year rotation potatoes, rye and 
roxven, and hay returned smaller animal vields than when following corn in 
contiguous rotations Potato yields averaged about the same whether grass 
sod was plowed under m the fall or spring m preparation for the crop. Ilye 
yields averaged from 24 to 2(3 bu. m the various rotations. 

With the exception of liuj. no advantage in crop yield was noted in favor of 
the legume rotation. The first .x ear hay Jollowing r>e averaged 8.88 tons per 
acre m the rotations whole it contained clover and 2 66 tons in the rotation 
including no legumes The second-year grass was reduced from 4 29 to 3.1 
tons by the previous omission of the clovei. The ha.v In one round of the rota- 
tion contained 332 lbs. more nitrogen per acre in the case of the 5-year rotation 
including clover than in the similar 5-year rotation where Ibis crop was omitted. 

The results of two rounds of a 7-jear rotation of potatoes, corn, and five years 
of hay and the experimental details of plats receiving different amounts of 
nitrogen, potassium, and phosphorus are included, together with observations on 
the fertilizer needs of the different crops grown in rotation without manures. 
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[Work with field crops on the Scottsbluff, Nebr., Reclamation Project 
Experiment Farm in 1018 and 1010]* X A. Holden ( U . S, Dept Apr., 
Dept . arc . m (1921), pp. 7-10, 11, 12, 17-26, 27-H).-~ T The experimental work 
reported was conducted along the same general lines as noted heretofore 
(E. S. R., 40, p. 480). Agricultural conditions in the region are described, 
together with a statistical summary of acreage, yields, and farm values of the 
principal crops grown on the North Platte reclamation project from 1910 to 
19X9, inclusive. 

Irrigated alfalfa spring seeded on beet land gave a 6-year average acre yield 
of 1.51 tons, as compared with 8.21 tons from that fall seeded in oat stubble, 
and 5.22 tons for second and third year alfalfa. Spring seeding is deemed 
justifiable only as a means of avoiding grasshopper injury. Alfalfa land pas- 
tured to hogs during 1914 and 1915 produced 816.1 bu. of potatoes in 1910, 
18.29 tons of beets in 1917, 79.5 bn. of oats in 1918, and 41,9 bu. of barley in 1919, 
as compared with 288 8 bu. potatoes, 16.72 tons of beets, 60.8 bu. of oats, and 
23.4 bu. of barley during the same period from land producing alfalfa hay in 
191 * and 3915. 

Sugar beets thinned at the ordinary time and 10 and 20 days later gave 
8-year average acre yields of 18.4, 16.8, and 13.32 tons, respectively. The de- 
crease in the value of the crop, due to late thinning, is estimated to have been 
$45.80 per acre where the thinning was delayed 20 days. Sugar beets following 
manure gave an average increase of 5.75 ions per acre, and following alfalfa 
the second and third season after the alfalfa was plowed up 6.19 tons per acre 
more than the check. Rather Inconclusive fertilizer and manure trials with 
sugar beets are also noted. 

Giant Half-Sugar with an average yield of 27.06 tons was the first of mangel 
varieties tested. 

Downing, with a 3-year average acre yield of 401.7 bu , led potato varieties, 
and Rural, with 397.2 bu., and Eureka, with 362 4 bu., were next in order. 
Results of planting tests generally indicate that late plantings give smaller 
yields, but the tubers are of better grade Potatoes following alfalfa in irrigated 
rotation experiments gave a 6-year average yield of 282.2 bu., and following 
manure* 207.6 bu., as compared with 151.5 bu from the untreated check. 

Calico corn from local seed averaged per acre 06.9 bu. well matured as com- 
pared with 48.1 bu. of very soft corn from eastern Nebraska seed Dry-Land 
White with 63.3 bu. led the variety test. Comparative trials indicate that sun- 
flowers will yield more silage than silage corn, and that silage corn will out- 

yield field corn. Available data led to the belief that the extra tonnage from 
silage corn will more tlnm make up for the better quality of the field corn, 
and that the silage from silage corn is sufficiently higher in quality to offset the 
greater yield of sunflowers. 

Leaders in the cereal variety tests with average acre yields include Arnautka 
(durum) wheat 43.9 bu., Galgalos wheat 40.1 bu., Trebi barley 70.7 bu., and 

White Kherson oats 65 bu. Oats on corn-stubble land plowed, disked, and 

spring-tooth harrowed averaged 77.9, 83.5, and 82.6 bu. per acre, respectively. 
Barley on laud receiving the same treatments returned 66.9, 65 4, and 62.7 bu., 
respectively. When the cost of operations is considered, disking is indicated 
as the best method of preparing corn stubble land for seeding oats and barley. 

In the unirrigated experiments conducted by the Office of Dry-Land Agricul- 
ture, winter wheat averaged 9.7 bu. per acre, spring wheat 10.7 bu., oats 21.4 
bu„ barley 13.4 bu., corn 19.6 bu., and sorghum 5,695 lbs. during the period 1911 
to 1919, inclusive* 
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Bed clover consistently resulted in total failure. Although brome-grass did 
not make a stand when seeded with a grain crop, when seeded alone it made 
a sod that in the second and third years averaged from 700 to 800 lbs. of hay. 
Alfalfa lias given an average yield of about 3,200 lbs. of hay per acre. The 
increased yields obtained by breaking up alfalfa under irrigation were not 
evidenced on dry land. 

Kesults of the experiments without irrigation indicate that the small grains 
can be grown successfully on either fallow ground or following corn, but their 
yields following small grains are too low to warrant their growth in such 
combinations unless at seeding time the soil is thoroughly wet to a depth of 
at least 3 ft. Fallow land should be seeded to winter wheat. 

Corn did not show sufficient increase on fallow ground to justify fallowing 
for that crop. Corn grown continuously on the same land gave yields some- 
what heavier than when following the small grains. For forage alone sor- 
ghum is the most productive and certain crop that has been grown. 

[Report of held crops work in Nebraska! (Nebraska Sta Rpt. 1920 , pp. 
12- Vt, 29, 30, 31- 35 1 — Studies of various methods of corn breeding failed to 
show the possibility of a material increase in yield where a well adapted variety 
is already being grown. Although no harmful effects to the current crop appear 
where fertilization is made from the pollen of the same stalk, detriment may 
result in the progeny of such seed and rapid degeneration follow thereafter. 
Some strains of corn degenointe more rapidly than others. 

Data secured in studies o 1 water requirements of crops (E. S. It., 35, p. 823; 
38, p. 228) did not indicate significant superiority of one variety of corn over 
another, bused on economy in the use ol water per unit of dry matter pro- 
duced. Considering grain production only, varieties which produce a heavier 
percentage of grain and a lighter percentage of foliage might appear advan- 
tageous, but when based upon units of dry matter produced, special efficiency 
in alleged drought resistant varieties is not evidenced. The regional adaptation 
of corn (E. S K , 45, p 230) results in regional types which differ in total 
water used per plant rather than in water economy per unit dry matter. The 
water requirements of corn and sorghums are similar, being less than those 
of small grains, which, in turn, are less than those of sunflowers. Based upon 
unit of dry matter the density of the soil solution affects the water require- 
ments of plants. The water requirement decreased with an increase in strength 
of the soil solution until the optimum density was reached, above which point 
more water per unit of dry matter was required, indicatin'* a pathological 
condition of the plant Plants grown in soils low in fertility required an in- 
creased amount of water 

In work at North Platte Substation, continuing that noted previously (E. S. 
R., 43, p. 687), winter wheat following summer tillage, corn, and wheat, pro- 
duced 29.0, 28.0, and 25 bu. per acre, respectively. Ivanred led the variety 
test of winter wheat with 43.2 bu. per acre. Durum spring wheat gave about 
two-thirds the winter wheat yield, and common spring wheat made less than 
half the durum yield. The highest oats yield, 48.5 bu. per acre, was made on 
spring plowed corn ground 

Variety tests at the Valentine Substation with millets, sorghums, corn, beans, 
and potatoes are briefly noted. Mammoth Russian sunflowers on valley land 
yielded 5 tons, as compared with 3 2 tons from corn. 

At SeottsblufE potatoes on manured plats made 232.3 bu. and on alfalfa plats 
340.4 bu. as compared with 123.4 bu. from check plats receiving no manure or 
alfalfa. Sugar beets on plowed ground averaged 1.14 tons more per acre than 
where the land had been disked and prepared without plowing. When the land 
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was plowed 1 day and 2, 3, and 4 weeks before planting, sugar beets yielded 
14.3, 32.53, 13.33, and 30.57 tons per acre, respectively, showing a decided ad- 
vantage in plowing immediately before planting. The 6 year average yields 
of beets, unmanured, manured, and following alfalfa were 10.48 tons, 16.76, 
and 30.8 tons per acre, respectively. 

[Field crops work in Ireland in 1020 \ (Ireland Dept. Ayr, and Tech. 
Instr., dour., 21 (1921), No. 1, pp. 88-68* pis. /j). — Variety tests of wheat, oats, 
barley, flax, potatoes, mangels, and turnips; trials of pure line selections of 
wheat, oats, barley, and flax; fertilizer tests with outs, wheat, potatoes, and 
mangels; and cultural and cooking tests with potatoes conducted at various cen- 
ters in Ireland are reported for the year 3920 

[Report of held crops work in India, 1918—19] (Rpt. Prog. Agr. India, 
1918-19, pp. 12-1/8, 52-56). -The progress of investigational work conducted by 
the Imperial and Provincial Departments of Agriculture in various centers in 
India with rice, wheat, cotton, sugar cane, jute, and other fibers, tobacco, oil 
seeds, fodder crops and grasses, and miscellaneous cereals, legumes, and root 
crops is n'poned in summary form for the year 1918 39. 

[Report of held crops work in Madras, 1919— 20 j, L. IX Swamjkannu 
(Madras Dcpl. Agr. Dpi , 1919-20 , pp. 6-11 , 12, ///, 15. 17-20)-- Variety, fer- 
tilizer, and cultural trials and rotation tests with sugar cane, cotton, rice, and 
miscellaneous grain and forage crops are described in continuation of similar 
work noted heretofore (E. S. R„ 42, p. 430). 

Rouble germination of cereals, W Hanhkn (Dent Landw. Preuse, 47 
(1920), A -a. 95, p. 64 7, Jig. J ). - In Hie hand planted breeding plats at Mahn- 
dorf, double-germ grains omin-ed in JMulindorfer winter wheat at the rate of 
1 : 3.0, 0(X> and in Mahurinrtei oais at the rate of 1 : 20,000, none being found In 
Bordeaux spun;; wheat or Jlnnuchen baile.v. The greatest number was found in 
rye, one strain possessing about 7 per cent of double germs, while members of 
its F 2 generation possessed from less than 1 per cent to nearly 4 per cent of 
double-germ kernels. 

Culture of A triplex seinibaceata [in Chile], A. Opazo G. (Dir. Jen Serv. 
Agr. [ Chile) Hoi 65 (1920), pp. 18, figs 8) - Detailed information is presented 
regarding the culture and utilization of Australian saltbush (A scmihaccata) 
in Chile. 

Barley hybridization, G. von Finscn (Landw. Jafub . 58 (1919), pp. 191- 
244, Pl s - P& s ‘ 18) ~ Parley hybridization w r ork is reviewed, and instructions 
on the technapie of crossing are presented. The author describes the behavior 
of hybrids made between a 2-iowed beardless and u 6-rowed bearded barley in 
an effort to obtain a constant type of 2-rowed boarded brewing barley. Ob- 
servations on the behavior of various characters, comprising nature of basal 
bristles, toothing of bristles, length of awns, density and brittleness of spike, 
and length of stalk are included, together with notes on the correlation between 
stalk length and length of awn and spike density. The gametic composition of 
the different combinations of hybrids, with respect to characters studied, are 
tabulated and discussed. Work along the same line has been noted (E. S, R., 
42, p. 32). 

Study of the successive selected generations showed the relation of 2-rowed 
bearded segregates to the 2-rowed bearded constant forms to run as follows: 
In the V\ generation 50 3 per cent : 6.3 per cent ; F s , 69.4 : 25 ; F 4t 81 : 49 ; F r „ 89.3 : 
69.5; F#, 94.2: 811.1; IV, 97: 93.2; F*, 98.5: 95.6; F., 99.2; 97.7; and F, 0 , 99.6 
per cent: 98.9 per cent. 

Italian clover seed is not adapted to Indiana soils, A. T. Wiancko (Seed 
World, 9 (1921), No. 11, p. 28). — Although equally good stands were secured at 
the Indiana Experiment Station from Imported Italian clover seed as with 
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native seed from Indiana, Ohio, and North and South Dakota, and an un- 
usually mild winter was encountered, the foreign seed died out completely. 
The native stock showed no winterkilling whatever and was in very fine condi- 
tion the following spring. The result shows that Italian clover lacks winter 
hardiness and is not adapted to the region. 

The genetic relations of plant colors in maize, R. A. Emuhson (New York 
Cornell Sta. Mem . SO (1021), pp. 7- ISO, pis . //). — An aecounl of the genetic and 
environmental relations of six major plant-color types of corn, purple, sun red, 
dilute purple, dilute sun red, brown, and green ( colorless L with the subtypes 
weak purple, weak sun red, green-antheml purple, green authored sun red, and 
five genotypes of green. The various color types are described and illustrated. 
Data involving examinations of about GSO progenies and 1S.000 individual 
plants during a 30-year period are presented in an attempt at a factorial 
analysis of the several plant-color types. 

The observations indicated that the sun red and dilute sun red types are 
dependent on light for the development of their color, while purple, dilute pur- 
ple, anti brown types develop characteristic colors in darkness Diversities of 
temperature and soil moisture lane no direct effect on the formation of maize 
plant colors, but affect them indiiectly thiough the influence on soil fertility, 
which in turn bears u definite relation to the development of the purple-red 
series of plant color, nnthoeyanins, blit little or no relation to brown. Sun 
colors particularly are markedly intensified bv fertile soil. Although the several 
types of the purple-red series arc sharply difleremiated v, lieu grown on fer- 
tile soil, their characteristic uifieivnecx are largely masked on infertile soil. 
On the other hand, the brow n-gt ecu senes is mosd readily distinguished from 
the purple-red series, especially in the seedling stage, ii grown on infertile soil. 
It is suggested that the eflert of interfile soil nuiy be due to a deficiency of 
nitrogen and perhaps of phosphorus Observations point to a close connection 
between the accumulation of carbohydrates and siiong coloration. 

The principal hypotheses involved conformed to observed facts when sub- 
jected to practically all available genetic tests, such as back crosses of Fi 
with multiple reccssives, behuv ior oj I<\ types m later generations, intercrosses 
of the several F a types, relation of aleimme color to plant color, linkage of 
certain plant-color Opes with normal and ligtilcless-leaf types, and of other 
plant-color types with > el low and white* endospeitn Approximately 82 per 
cent of crossing over is reported between the factors lib and Lg Ig arul about 
20 to 80 per cent between the lactois H pi and 1 y 

Study of the relation of the length of kernel to the yield of corn ( Zea 
mays indentata) , O. (k Conn inch (Jour Ayr. Rescaich [T. N ], 21 (1021), 
No, 7, pp. 1/27-438, pis 8, fig. /). — Three lots of corn, one of ears with short, 
smooth, or dimpled kernels, another lot with kernels of maximum Jenglh with 
chaffy crowns, and a third of ears with kernels of medium length and wrinkle 
dented, were planted at the Kansas Experiment Station The seed was continu- 
ously selected, smooth, rough, and medium ears being chosen each season from 
the progeny of smooth, rough, and medium ears, respectively. The smooth, 
medium, and rough types made respective 4-jear average yields of 8(5.5, 84.8, 
and 35.5 bu. per acre. 

Continuous selection of smooth and rather short kernels for four generations 
increased the average length of ears, slightly decreased the weight, and de- 
creased the circumference, number of row's per ear, length of kernel, and per- 
centage of shelled grain, xvhile continuous selection of rough and rather long 
kernels decreased the average length of ear and increased the circumference, 
but bad no significant effect on the weight of ears, number of rows per ear, 
length of kernel, or percentage of grain. From the data in this and other ex- 
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periments, the popular opinion that smoothness in eorn indicates deterioration 
or reduced yielding capacity appears to be erroneous. 

Com experiments in south central Montana, A. E. Seamans (Montana 
Sta. But. 140 (1921), pp. 24, figs. 7). — The data presented show the response of 
corn to various cultural methods and rotations, and the relative merits of corn 
ground and summer fallow preparatory to small grain production. The ex- 
perimental work was conducted in cooperation with the U. S. Department of 
Agriculture at the Huntley experiment farm during the period 1913 to 1920. 
Similar experiments in central Montana at the Judith Basin Substation have 
been noted (E. S. R. f 43, p. 738). 

Corn grown continuously with different methods of seed-bed preparation 
made the following average acre yields of ear corn and stover: Spring plowed, 
19.7 bu„ 1,578 lbs.; fall plowed, 19.1 bu., 1,810 lbs.; subsoiled, 19.5 bu., 2,130 
lbs. ; listed, 24.8 bu., 1,679 lbs. ; and fallow, 29.4 bu., 2,776 lbs. Although sum- 
mer fallow yielded highest, corn was grown only every second year, making the 
average annual yield but one-half the amount noted. While grain yields from 
fall plowing and spring plowing were similar, the stover yield was in favor of 
fail plowing. 

After winter wheat, spring wheat, oats, barley, and flax, corn yields ranged 
from 22.5 bu. after barley to 20.8 bu. after flax, averaging 21.9 bu., a larger 
yield than when growm continuously. Barnyard manure did not increase grain 
yields, although stover yields were made slightly larger. 

WTnter wheat, spring wheat, oats, barley, and flax grown on fallow^ returned 
on the average 3.9, 4.3, 11.9, J.7, and 3.S bu., respectively, more than when grown 
on corn land. The culture of small grains on corn land is considered much more 
profitable than on bare fallow if (he corn and stover are readily marketable. 

The influence of fertilizers in corn culture, A. G. Tgnnjclieb {Min. Agr. 
[Argentina], Dir. Gen. Ensenanza Agr. [rub.] No. 90 (1920), pp. 40). — This 
describes studies of the effects of various combinations of commercial fertiliz- 
ers, green manures, and animal manures on the corn yield In tests conducted 
in Argentina in the crop years 1909 10 to 1915-16, inclusive. Data on the ex- 
periments are tabulated and discussed in detail. 

Maize for export, C. Mainwaring (Rhodesia Agr. Jour,, 18 (1921), No. 2, 
pp. 114*178, fig- 1 )‘ — A brief discussion of methods of handling corn for export 
from Rhodesia, together with South African grades for white corn and corn 
meal. 

Long-staple cotton, H F. AsHPRsr (Cong. Rcc ,, 61 (1921), Nos , 25, pp. 
1258-1267; 82, pp. 4471-4479). — In this speech is included a paper entitled 
Cotton Production in the Irrigated Southwest in 1920, by O. S. Scofield, of the 
U. S. Department of Agriculture. The production of cotton in 1 lie irrigated 
districts of the Southwest in 3920 is described, with sj>eeial reference to the 
Pecos, Rio Grande, Yuma, Imperial, Coachella, San Joaquin, and Salt River 
Valleys. The author treats in detail the agricultural and economic factors In- 
volved, including the development of the industry, types grown and areas 
cultivated, Pima Egyptian cotton, gins and ginning, labor conditions, cost of 
production, importance of increased yields, climatic difficulties, boll shedding, 
cotton production and other crop industries, syndicated cotton production, rela- 
tions of manufacturers to cotton producers, seed supplies, and financing and 
marketing the crop. 

Approximately 255,000 acres of upland cotton and 240,000 acres of Pima 
Egyptian cotton were grown under irrigation in the Southwestern States in 
1920 . 

Report on fiber-yielding plants in northern Rhodesia, with special ref- 
erence to sisal, J. 2>e Jong (Rhodesia Resources Com . Rpt. 1921 , pp. 89-107)^ 
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Information i« presented regarding the adaptation, culture, diseases, prepara- 
tion of fiber, and cost of production of sisal, Mauritius hemp, sansevieria, 
Hibiscus cannabinus , Vrena lobata, and miscellaneous fiber plants in Rhodesia, 
See also previous notes (E. S. R., 39, p. 442; 40, p. 238 ; 41, p. 532 ; 48, p. 828). 

Type and variability in kafir, A. B. Conner and R. E. Karper {Texas Sta . 
Bui. 279 (1921), pp . S-14, figs. 6’) “In black-hull kafir, 10 heads were selected 
from each of the extremes of number ami length of seed-bearing branches, 
number of nodes to the head, and length of rachis or center stem, and the 8 
groups grown in head-row plats and measurements recorded for the progeny. 
Selection for subsequent plantings within a group comprised 10 heads from a 
single row in that group whose progeny conformed to the highest standard for 
the particular character. 

In every case the lines studied showed uniformity and purity in the F* gen- 
eration, agreeing with the low percentage of cross-pollination found by the 
authors in open pollinated heads (E. S. It., 42, p. 34). Variability was less in 
the several lines than in the populations, and was consistently uniform in the 
F a and succeeding generations These results are held to lend greater relia- 
bility to earlier preliminary uncontrolled breeding work with the grain sor- 
ghums and to emphasize the value of the head-row method of breeding <E. S. 
It., 40, p. 737). 

Varieties of oats tested in New South Wales, J. T. Pridham ( Agr . Gaz. 
A. >S‘. Wales , 32 {1921), No. 4, PP • 249-252). — Information is tabulated regard- 
ing 72 oat varieties and strains from different parts of the world tested by the 
New South Wales department of agriculture. The data include the season, 
character of leaves and straw, appearance of grain, origin, district for which 
suitable, distinguishing characters, good points, and defects of each variety. 

Second annual report of the Nebraska Potato Improvement Associa- 
tion, H. O. Werner ( Nebr . Potato Imp/. Assoc Ann. Rpt 2 (1920 ) , pp. 116, 
figs. 36 ). — Among the papers presented at the second annual meeting of the 
association, held at Kimball in November, 1920, were the following: Results 
with Potatoes Grown in Thirteen Different Rotations under Irrigation at the 
Seottsbluff Experiment Farm during the Past Nine Years, by J. A. Holden 
U>p. 8-13) ; Seed Potato Investigations with Western Nebraska Potatoes 
(pp. 31-52) and Irrigating Potatoes (pp. 91-97), both by H. O. Werner; Irri- 
gated and Dry Land Potatoes Put to a Cooking Test, edited by II. O. Werner 
( PP- 74-77) ; Testing Northern Grown Triumph Seed Stock in the South, by 
W. Stuart (pp 52-07); Seed Selection for the Control of Potato Disease, by 
R. W. Goss (pp. (>7-74 ) ; and Summary of the Western Nebraska Potato 
Shipping Season 1920, by O. D. Miller (pp. 98-100). 

Report of the work of the Rhenish Potato Research Institution in 
1919, T. Remy (Verofjentl. Landir. Hammer Rhetnpror No. 1 (1921), pp. 
S3). — This reports the progress of potato experiments conducted in the Rhine 
Province in 1919, including variety, cultural, fertilizer, and rotation trials, aud 
breeding work. 

The tillering of Ceylon rices, F. Summers {Trap. Agr. [Ceylon], 56 (1921), 
No. 2, pp. 67-86, pis. 8). — Studies of the tillering of rice at Peradeniya and 
Anuradhapura Experiment Stations are reported, comparisons of broadcasted 
v. transplanted rice and seeded v. spaced rice, and correlations between tiller- 
ing and maturity and yields being discussed in particular. 

Results at Paradeniya indicate that, under methods employed by Ceylon 
cultivators, most of the plants in a crop possess either one or two good heads, 
an average of 1.9 panicles per plant being expected. When more than two are 
borne on a plant, one is generally immature and worthless. Where trans- 
planted at 6-inch intervals an average of 4.2 tillers for all plants is indicated. 
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It is noted that transplanted rice produces a greater number of beads ; tillering 
is more regular and can be expressed by a definite tiller mean, the aerial 
portion develops vigorously, and root development is very much greater than 
with broadcasted rice. 

Selection experiments with rice under irrigation in Ceylon, F. SUMMERS 
(Trap. Agr. f Ceylon ], 56 (1921), No. S , pp. 165-171 pi. 1 ) ♦ — The author dis- 
cusses the Ceylon rice varieties, their nomenclature, and the problems involved 
from the viewpoint of the plant breeder. 

Soy beans in South Dakota, A. T. Evans and M. Fowlus (South Dakota 
Sta. Bui. 198 (1921), pp. 817-821/). — The plant and its adaptations and varie- 
ties are described, and cultural and field practices suited to the production of 
the crop in South Dakota are outlined. Manchuria and Manchu with 22.5 and 
21.5 bu. of seed, respectively, and 1.83 and 1.76 tons of hay were the leaders in 
the soy-bean variety tests. 

Yellow Caledonia cane, K. D. ColOn (Bor to Rtco Dept. Agr. and Labor Sta. 
Cite. 88 (1920), Spanish ed.„ pp. 10-15). — Yellow Caledonia is described as an 
excellent sugar cane for Porto Rico. Iri tests at the Fajardo central, its aver- 
age cane and sugar tonnage were 18 and 20.5 per cent, respectively, greater 
than the averages of Crista linn, native striped, and white canes. 

Purchase of sugar cane on basis of sucrose content, 1. A, Col6n (Porto 
Rico Dept. Agr. and Labor Sta (lire. 88 (1920), Spanish cd , pp. 37-1/2). — In a 
discussion of transactions in sugar cane, the author holds that purchase on a 
sucrose content basis is far superior to buying cane by weight. Where the 
first method was tried at Vaimina central, striking differences in sucrose con- 
tent, ranging from 21 per cent to less than 10 per cent, were noted between 
different varieties of equal maturity. Heavy rains, especially after a pro- 
longed drought, reduced the sucrose while not afLeetimr purity of juice. Ratoon 
canes were generally sweeter than plant canes, although producing less tonnage, 
and canes from uplands were richer in sucrose than those from bottom lands. 
Chemical fertilizers did not affect the sucrose content in the least, although 
increasing the tonnage per acre 

For success with the practice, the cane should he milled as soon as possible, 
care being taken to secure representative samples, and the juice should be 
analyzed immed lately. 

The culture of tobacco in Greece, P. Dianv [Bol. Tea fi? 1st. Sci. Sper. 
Tobacco ScafaU], 17 (1920), No. ). pp. 1/08 -1/11) — A general discussion of 
tobacco culture in Greece, indicating the principal districts and their produc- 
tion and crop values. 

Wheat culture in Argentina, C. D Giroua (Pub. Mas. Agr. [Soc. Rural 
Argentina], No. 21, (1921), pp. 32, figs. 10; also in An Soc. Rural Argentina, 
55 (1921), No. 1/. pp. 119-11/7, figs 10).- -Important factors in the culture of 
wheat in Argentina are discussed, and the results reported of a contest in 
wheat culture m the crop year 1919-20 conducted by the Agricultural Museum 
of the Argentina Agricultural Society. The leading wheat varieties are illus- 
trated and described in detail. The average acre yields of the principal wheats 
in the contest were as follows: Beardless 23.2 bu , Hungarian 26.7, Italian 
23.3, Barleta 23.9, Chubut 15.2, durum 20.3, and Polish wheat 24.4 bu. The dis- 
tribution of wheat culture in Argentina is indicated on outline maps. 

Tests of crop preservatives, H. 0. Miller and E. Molz (Landtc. Jahrb., 
52 (1918), No. 1 . pp. 67-180, pis. 2 ). — Tests of the efficiency of various com- 
mercial compounds, including color preparations, tar preparations, and aloes + 
Prussian blue, red lead, tar and carbolmeum, different tar oils, and other 
substances in preventing the eating of winter and spring wheat and barley by 
birds are described. 
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The bird-repellant effect of commercial tar preparations, although generally 
good and superior to that of color preparations, did not equal that of coal tar. 
Coal tar, and to some extent, pyrrol-containing tar prevented bird damage, while 
lignite tar, deciduous tree tar, and vegetable tar were of very limited value, 
and of the tar oils, only heavy oil and crude base had an antibird effect. Red 
lead equaled tar preparations in effectiveness in many cases. None of these 
prevented mouse damage satisfactorily. 

The tar preparations tested reduced the vigor of germination and growth 
mostly, and effected the rate to a lesser extent Raw tar oil, phenol-free tar 
oil, light tar oil, and phenol and base-free tar oil modified the germination 
of winter wheat but slightly, while base-free (phenol-containing) tar oil, raw 
bases of the tar oils, raw phenol, and hard oil produced considerable damage. 
Color preparations anti red lead had but slight effect on germination. While 
these and commercial tar preparations were ineffective against stinking smut 
of wheat ( TiUetia tritici), coal tar A ~f pyrrol-containing tar in the proportion 
of 8:1 gave good results agaiust this disease. Nearly all tar preparations 
were of value against Jlelminthosporium gramineum. The commercial tar 
preparations and coal tar A were superior to copper sulphate, formaldehyde, 
and corrosive sublimate, and neither impaired the power of germination nor 
reduced the field stand. 

Effect of chloropicrln on seed, E. Mi£ge {Jour. Agr. Prat., n. ser., ft 5 
{1921), No 6, p. 108). — The use of chloropicrln to destroy insects in granaries 
did not affect the seed of legumes, but reduced the germinability of cereals, 
particularly wheat, to a marked degree. 

Parer seed for our customers, A. 0. Wilson {Seed World, 0 {1921), No. 
11, pp. 13, Uf ). — Practical suggestions are presented whereby commercial 
handlers of held seeds may cooperate with both producers and consumers to 
elevate the standard of the field seed industry. 

[Seed and weed control in Wisconsin, 1018—30J, A. L. Stone ( Wls. 
Dept. Agr. liul. 38 (1920), pp 81-102, figs , 9). — The work of the seed and weed 
control division of the Wisconsin State Department of Agriculture is reported 
for the two-year period ended June 30, 1920, and tests of a machine for the 
prevention of seeding by Canada thistles are described. Analyses of 7,974 
samples of seed were made in the period. 

HORTICULTURE. 

[Report on horticultural investigations] (Expt. and Research Sta., Ches- 
hunt , Herts., Ann. Rpt., 5 (1919), pp, S-18 , fig. 1), — In continuation of the work 
previously reported (E. S. R., 41, p. 339), data are given on the effect of posi- 
tion in the greenhouse on the yield of tomato plants, with the comment that 
variations due to this factor are often greater than those due to manures or 
sterilization. In the slow v. forced test with tomatoes, in contradiction to the 
results of the previous year, the slow plants gave the greater total but less 
profitable yield, in that the forced plants yielded heavier during the earlier 
part of the season, while prices were higher. A test of overhead damping v . 
dry treatment in the greenhouse indicated a beneficial influence of dampness 
on the setting of fruit in the case of the Comet tomato. Nitrogen decreased 
the yield of tomatoes in open beds by causing faulty setting of fruits. In pot 
tests, on the other hand, nitrogen gave increased yields. 

Variations in yields of cucumbers due to fertilizers were not as great as 
those due to position in the house. A comparison of freshly dug v. stacked 
turf for cucumbers indicated a slight superiority in favor of the former. Soil 
sterilization again showed a marked beneficial effect on yields. 

70286° — 21 4 
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[Report on horticultural investigations] (Bxpt. and Research Sta., Chm* 
hunt, Berts., Arm. Rpt., 6 (1920), pp. 2-16, 56-76, figs. 14). — With the exception 
of completed experiments, the work of the year 1920 was largely a continuation 
of that noted above. 

In the slow v, forced growth experiment with tomatoes, the forced plants not 
only gave the earlier and more valuable yield but also surpassed in total yield. 
Straw mulched tomato plants, although outyielded by the unxnulched plants, 
showed the cleanest growth and least disease. Contrary to previous results, the 
presence of nitrogenous fertilizers increased the yield of tomatoes. The omis- 
sion of potash was found to reduce the yield seriously. 

Tabulated yields from a mu mi rial test with cucumbers show the largest yield 
from a control plat, the soil of which consisted of two parts loam and one 
part dung. 

The soil sterilization Investigations are becoming complicated by the advent 
of other factors, deep trenching being required to restore the physical condi- 
tion of the soil. Steam lms given remarkable results for a while, but later is 
surpassed in efficiency by carbolic acid. 

4 A summary of completed investigations is included as an extension of the 
summaries contained in the fourth annual report. 

[Economic plants of the English Sudan], E. Pkkbot <[4/fw. Com . et Indus.], 
Oft. Natl Matiirrs Vcg., Not. 5 (1920), pp XII +72, pis. 17, figs. 8 ). — A report 
of a commission delegated by the French minister of commerce and others to 
study the economic plants of the Anglo- Egyptian Sudan, in particular Acacia 
verck, the principal source of gum arable. Following a review of commercial 
gum production throughout the world, comprehensive data are given on the 
production and marketing of gum in the Sudan. Other plants noted include 
senna, sorghum, chick-pea, sesame, and millet. 

Some principles of orchard management, II. P. Gould (Tmn. State. 
Florists' Assoc., State Fort . Soc. [etc.]. Proa., 14-15 , (1919), pp. 119-196).— A 
paper delivered before the Tennessee State Horticultural Society, at Nashville, 
Tenn., In December, 1919. 

Fruit tree stocks used in propagation, H. P. Gould (Tenn. State Florists' 
Assoc., State Fort. Soc. [etc.], Proc., 14-15 (1919). pp. 205-209 ). — An address 
presented before the Tennessee State Nurserymen’s Association in December, 
1919, at Nashville, Tenn. 

Recent developments in the practice and principles of pruning, .1. K, 
Shaw ( Vt . State Hort . Soc. Ann. Rpt.. IS (1920), pp. 2! t -81, pi. 1 ). — The author 
emphasizes the fact that heavy pruning delays fruiting and Inhibits the growth 
of the apple tree. The statement is supported by the presentation of tabulated 
data procured in 1919 from a pruning experiment embracing tk)0 trees of five 
varieties, in which the greatest diameter increase was made by the unpruned 
trees. 

The pruning of Rome Beauty, W. ,T. Allen (Agr. Gaz. N. S. Wales, 82 
(1921), No. 6 , pp. 429-484, figs. 10 ), — The peculiar fruiting habit of the Home 
Beauty apple, in which much fruit is borne at the end of laterals, is commented 
upon, and a method of summer pruning of these laterals is outlined and illus 
trated which has given consistently satisfactory results at the Bathurst Experi- 
ment Farm Orchard. 

The origin of the cider apples of France, A. Chevalieb (Compt. Rend. 
Acad. Sci. [Paris], 111 (1920), No. 11, pp. 521-528 ). — Historical and botanical 
notes are given relative to the origin of the cider apple varieties of Normandy 
and Brittany. 

Experiments In breeding plums, with a note on peaches, M. B. Crane 
(Jour. Pomol, 2 (1921), No. 8, pp. 137-159, pis. 4, figs. 3). — A paper from the 
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.Tabu limes Horticultural Institution, Merton, England, presenting a prelimi- 
nary report on a study in inheritance of morphological characters in the plum, 
peach, and nectarine. The material used was largely first generation, selfed 
seedlings of important commercial varieties* An curlier at count, dealing with 
the practical phases of the investigation, has been previously noted (E. S. It** 
44, p. 145). 

An analysis of the data, presented in detail for each varietal family, shows 
great variability. In some of the families a wide range and diversity of types 
have appeared, showing the complexly heterozygous nature of the parents, 
while other families are very uniform and homozygous. Pollination studies 
indicated the dominance of self- fertility In a majority ol the seedlings. 

Crosses between varieties of Primus msititia and 1*. domcstieu were found to 
always set Iruit and develop seed freely. Attention is drawn to the existence 
of two forms of P. cerasifcra pissardi , one of which is believed by the author 
to be heterozygous for the purple anthocyanin pigment of the leaves mid the 
other homozygous for this character. 

The 44 running oft' ” of black currants, U. Wellington/ R. G. Hatton, and 
J. Amos (Jour. Pomol 2 {1921), No. 3, pp. 160-198, pis , 4, 7), —A contribu- 

tion from the East Mailing Research Station, Kent, EngJ^nd, relating to an 
investigation of tlio causes of premature dropping of the fruit of black cur- 
rants. It is slated that in certain seasons the crop has been diminished at 
least 50 per cent 

The elimination of other possible iaotors led to a thorough study of defec- 
tive pollination, from which the following conclusions are deduced: “All 
varieties when healthy are completely self-fertile, so that cross fertilization 
is unnecessary. They are also equally cross-fertile. The period of blossoming 
during which the stigma is receptive and the anthers ripe is coincident and 
of considerable duration. . . . All these experiments demonstrated the only 
possible conclusion that the seasonal ‘running off’ on healthy bushes was due 
to inefficient pollination." As remedial measures the authors ad\ise the selec- 
tion of the right variety for particular conditions, the selection of sunny and 
sheltered situations to encourage insect acthity, and the introduction of hive 
bees. 

Travels in the land of dates, J. H. Eagre ((^ I oi/uao a a raps des Dattcs, 
Toulouse: B. Mirim, 1920 , pp 44* figs. 12 ).— A brief account of dale production 
in Northern Africa, with comments on varieties, propagation, natural and arti- 
ficial fecundation, and cultural considerations such as irrigation, etc. 

Oaks for ornamental planting, F* L. Mu i, Form (Amcr. To resinf, 27 (1921), 
No. 331 , pp. 461-467, figs. 16 ). — A short, illustrated article upon the merits and 
uses of several oak species for ornamental planting. 

Evergreens, F. JL Mulfokd (Amer. Forestry, 21 (1921), No. 332, pp. 407-501, 
figs . 0) * — A popular article pointing out some of the useful qualities ol the ever- 
greens and giving instructions relative to transplanting. 

FORESTRY. 

Report of the chief forester, W. G. Hastings (Vt. Convmr. Agr, f/hVa.] 
Rpt. 10 (1919-20), pp. 77-120 , pi. 1, figs. 5). — A report for the biennial period 
from July 1, 1018, to June 30, 1920, relative to the depletion of timber re- 
sources, reforestation, forest protection, forest fires, blister rust control, and 
the administration of the State forests. 

Grazing practice on the National Forests and its effect on natural condi- 
tions, C. F. Korstian (Mci. Mo., IS (1921), No. 3, pp. 275-281, figs. 7 ). — The 
grassing of the national forest land® is deemed advisable, provided necessary 
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principles of management, briefly discussed, are followed, such as regulation 
of number of animals to a given area, proper rotation periods, etc. 

Methods of communication adapted to forest protection, W. N. Millab 
( Oltawa : Canada Dept, lnt., Forestry Branch, 1920, pp. NVT+280, fips. 117 ), — 
This manual deals in detail with the various methods of communication which 
experience has demonstrated to be best adapted tor use in forest protec- 
tion. Particular attention is given to instructions for the building of forest 
telephone lines. The standard methods of telephone communication in forests 
which have been developed by the Forest Service of the II. S. Department of 
Agriculture are described in detail, with slight modifications to fit Canadian 
conditions. Practically all of the diagrams and instructions as to telephone 
construction and maintenance are reproduced from Forest Service publications. 

Observations upon forest tree studies, A. Posters (Bui. Hoe Cent. Forest. 
Help., 28 ( 1921), No. 8, pp 889 219: S’).- The effect of various treat monfs on the 
viability of the seeds of conifers are discussed. 

No essential difference was noted m the viability of seeds stored in socks 
as compared with ihtstee in the cones Seeds placed in hermetically sealed 
glass receptacles retained their viability much better and longer than those 
stored in sacks. TmPT>rc*akfn£ of the seed envelope did not materially affect 
the germination. Seed of a single species obtained from several parts of Bel- 
gium varied markedly in weight and size but very slightly in percentage of 
germination. 

The regeneration of sal (Sliorea robust a) forests, R S Hole ( Indian 
Forest Dec, 8 (1920), No 2 , pp. 11 -f 06, pis. 8, tip*. 5) A further report of an 
ecological .study of the factors Influencing the development of sal seedlings, 
conducted at the Forest Research Institute, Debra Pun, during the period 
1000-11)10 (R S K. 00, ]) SH). The principal purpose of the work was to 
ascertain a method of accelerating the growth of the seediims and thus has- 
tening the regeneration of the forests The tTie'*1 of fallen leaves, depth of 
planting, drought, nmistwe, aeration, light, shade, removal of weeds, ete., are 
discussed, and a cultural system is outlined, the pursuance of which will, it 
is believed, reduce the regeneration period by not less than 0,1 > ears 

The hard pines of the Northeast, .1 S Iujcu (Atner Fan shot, 27 (192t) f 
A r o. 882, pp. }<S7-}P6\ tips. 18). -Fne sp<*cies of pine, commonly known as north- 
ern jack, red, pitrli, Jersey or scrub, aud Table Mountain pines, and popularly 
classified as bard pines, are illustrated and discussed In relation to then* dis- 
tribution, habits of growth, and economic value A needle and a cone key are 
given for the species. 

The exploitation of the oil palm on the west coast of Africa, L. Poi raton 
(Apt on Colon., 5 (1920), Nos. 81, pp. 9 20, pi. 7, ftps 2; 22, pp 26-51, ftps 6 ). — 
A discussion of the oil palm industry on the West African coast, its present 
status, potential possibilities, and the factors hindering this development. 

The forests ami wood industries of Sweden, O. Bichcs (Btarkhalm: H/cand. 
KredttakUehol , 1920 , pp. 1-5).— A statistical ronort, in English, relative to the 
production and exportation of lumber and timber of Sweden. 

DISEASES OF PLANTS. 

Diseases of economic plants, F. L. Stevens and ,T. G. ITAtx (New York: 
Macmillan Do, 1921 , rev. e<L, pp. VI -\-5Q7, ftps. 248)." This revision by Stevens 
is the second edition of the textbook previously noted (K. S. R., 24, p. 345). It 
is designed primarily for college students, but is also for others who may wish 
by its use as handbook to recognize plant discuses or to apply treatments. It 
aims to give a comprehensive view of the field with diagnostic symptoms and 
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treatment of the more important diseases found on crop plants of the continental 
United States, and of a few others. The present edition includes a number of 
diseases and modifications of treatment that did not appear in the earlier edi- 
tion. A bibliography containing TmG references is giv* n 

Plant diseases and fungi comparatively new or rare in Ontario, It. E. 
Stone and J. 10. Ilowrrr {Aba, in Phytopathology, 10 {1920), No. 5, pp. 3/7, 
3/8).— Notes are given of a number oi diseases observed m Ontario, among 
them a new stem rot of tomatoes due to Hoirytis sp., blight of tomalo seedlings 
through attacks of Phytophthora mfcatann, bean mosaic, cucumber mosaic, leaf 
spot and shot hole of cherries and plums, snapdragon rust, leaf spot and streak 
of barley, a Fusarium-Jikc disease of barley, and witches’ broom of black 
spruce due to the dwarf mistletoe (Aru uthobium puaillum). 

The killing of shade trees by the placing of a band soaked in kerosene about 
the trees is reported. 

[Plant diseases, Barbados], B. A. Bouhne (Baibados Dept. Ayr. Rpt. 
1919-20, pp. 15-17) -~( Condensed information is given legnrdiug u number of 
diseases of sugar cam* and concerning other crops attacked by fungi or nema- 
todes. 

Report of tin* mycologist [Gold Coast of Africa], It, 11 Bunting (da vt. 
Ovid Count, Am Dept. J*gt. 1919 pp. 20, 21).-— Some advance was made during 
the year by the discovery of a hitherto undescribed fungus cause of a disease 
destroying cacao pi sis and hen ns, and transmissible by artificial inoculations. 
The fungus appeals to be the same as that causing coffee berry disease. Inocu- 
lation experiments with the white thread fungus on cacao trees at Aburi pro- 
duced slight results. A cocomU-steru bleeding disease was reported from As- 
suan! si. 

Chemical composition of lime-sulphur sprays for plant diseases and 
insects, Ah Veumoml and E. Dwj'onv (Com position Chnmquc den Bounties 
Pulfo-Caleiqucn employee* Conti e lea Inscetcs et lea Maladies den Plantes. 
ViUefranehc: hint. Vn morel eta bJ.rpt. Rccherehes Ayr, 1919 , pp. 20)- — This 
collection of data deals in consumable detail with the preparation and prop- 
erties of lime sulphur and its employment as insecticide and fungicide. 

Peuicilliuii) spiculisporum, a new aseogenous fungus, S. (1. Lehman 
(Myeoloyia , 12 (1920). No. 5, pp 268-274, pi. 1). — An account with technical 
description is given of P. npieulisporum n. sp.. stud to have been found in 
rootlets of otherwise apparently sound cotton plants In Anson County, N. C. 

VuccinJa gramisiis on native Bcrberis canadensis, E. C. Stakman and L. J, 
Kbakovkk ( Phytopathology , 10 (1920), No. 5, pp. 505, 506).—' The mil hors report 
the occurrence of naturally infected specimens of B. canadensis in southern West 
Virginia and in Virginia. 

Host alteration and specialization in Puccini a caricis, J. Ektksson 
(Centbl. Bald, [etc.], 2. Aht., 50 (1920), No. 20-25, pp 4* Mi*).- The author 
has divided P. eancis into the new forms P. caihdn urtieac and P. cancis nbis. 

Coix smut, C. C. Thomas ( Phytopathology , 10 (1920), No. 6, pp. 38 1-333, 
fig . 1). — The author reports the occurrence of coix smut (Ustilago eoieis) on 
plants grown from a lot of seed of Coup taehryma join received from the Philip- 
pine Islands. As the life history ol the causal organism is not completely known, 
it is considered impossible to say whether the disease was introduced by spores 
on the seed or by dormant mycelium within them. 

A new corn smut in Washington, B, F. Dana and G. L. Zunlikl { Phyto- 
pathology , 10 (1920), No. 1 1 pp. 328-880, figs. 4). —The authors report the occur- 
rence of Bphacelotheca reiliann on corn in the vicinity of Pullman, Wash. A 
popular account of this smut has already been noted (E. S. It., 43, p. 242). 
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Overcoming root rot by breeding* W. D. Valleatj (AL&*. in Science, n. &er., 
53 (1921), No. 1371, p. $45). — The author claims that differences in the time of 
death of plants of a given variety under field conditions are dependent* on differ- 
ences in resistance of the plants to root rot, and are not the result of planting 
diseased or disease-free seed. It was found that infection of corn takes place 
before the milk stage, and that ears may be graded according to resistance by 
growing seedlings In a sand box and noting the time required for the individual 
seedlings to rot to the surface of the sand. By this method he claims to have re- 
duced the death of the seedlings by rot from an average of 30.1 in the checks to 
8.4 per cent in the plants from the most resistant ears. Preliminary experiments 
are considered to indicate that field selections of seed from the longest-lived 
plants may pro\c a means of obtaining seed of a high degree of resistance. 

Progress report on corn disease investigations, J. K. IIolbicrt (Abs. in 
Science, n , scr., “>3 (1931), No 1371, p. 3%5). — Cooperative investigations con- 
ducted during the past three years are said to have shown that the root, stalk, 
and ear rot diseases of corn are widely distributed in this country. Wherever 
these diseases have boon found they are a limiting factor to corn production. 

A method of cereal seed treatment with copper sulphate, O. Beck 
(Natuno. Ztschr. Forst v. Landw., 18 (1920), No. 3-4* pp. 83-99). — It 3 js con- 
cluded that the results following the use of copper sulphate on cereal seed for 
smut arc not to be ascitbed alone to the effects of the copper on such seed, but 
also to the agency of the seed in carrying copper to spores in the soil. 

A barley bacteriosis, lb Gentner (Centbl. Baht {etc.], 2. Abt., 50 (1920), 
No. 20-25, pp. 428-4 W* Zb/*. 2). — Particularly in dry years, barley shows charac- 
teristic disease symptoms which are here described as due to Bacillus cercalium . 

Three winter wheat varieties resistant to leaf rust in Kansas, L. B. Mel- 
cheks and J. II. Parker (1 Phytopathology, 10 (1920), No 3, pp. 164-171. figs. 
S). — A detailed account is given of investigations previously reported (E. S, It., 
44, p. 5301, in which Kan red (P 762), PJL066, and PI 068 are said to be resistant 
in a marked degree to Vaccinia gr a minis tritici. 

Rust and the weather, H. T > Walstjer (Abs. m Science, n. ser., 5*3 (1921), 
No. 1371, p 346). — The author reports that at Fargo, N. Dak., Bluestem spring 
wheat averaged 7 1 bu. per acre In 5 seasons when rust epidemics occurred, 
and 2C.7 bu. per acre in 5 nonrust seasons. Data are presented showing the 
average differences in temperature for each 10-day period after seeding, from 
which it appears that during rust years maximal temperatures rose more 
rapidly and reached their highest point sooner than in nonrust years. When 
high rainfall occurred in good years danger of rust was offset by low tempera- 
tures. When excessively high temperatures occurred during good years danger 
of rust was offset by droughty conditions. 

Asparagus root rot, H. Bun (Rev. llort . {Forte], 91 (1919), No 20, pp. 525, 
326 , fig. 1). — A root rot of asparagus (Rhizoctonia violacea) causes losses In 
localities indicated. 

Inheritance of disease resistance in the common bean, G. P. McRostie 
(Ahs. m Bhytopathology \ 10 (1920), No. 5, p. 319 ). — A study Is made of inheri- 
tance, as indicated by crosses between resistant and susceptible beans of re- 
sistance to anlhracnose ( Collet otrichum Undemuthiamim) , dry root rot ( Fusa - 
Hum phascoli), and mosaic disease. Resistance to anthracnose was found to be 
dominant over susceptibility, while with the other two diseases susceptibility 
was partially dominant over resistance. 

Observations on seed transmission of the cabbage black rot organism, 
J. O, Walker ami W. B. Tisdale ( Phytopathology , 10 (1920), No. S, pp. 175- 
Z77).—The authors state that the transmission of the cabbage black rot organism 
(Bacterium campestrc) through seed has hitherto been generally assumed, but 
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that they now offer direct evidence confirming this assumption. A number of 
outbreaks of disease in different localities of Wisconsin were traced to the same 
source of seed, and where the seed had been treated with a solution of corrosive 
sublimate practically no disease resulted. In several instances where plants 
from infected and noninfected strains were grown in the same seed bed it was 
shown that the organism had been introduced with the seed rather than by 
way of the soil. 

Some insect relations of Bacillus tracheiphilus, F. V. Rand and L. C. 
OiSH ( Phytopathology , 10 (1920), No. 3, pp. 133-11/0, jig. J). — The studies on 
insect transmission of bacterial wilt of cucurbits, which have been interrupted 
for some time, have been resumed and the authors give additional data supple- 
menting the account previously reported (ID. S. R., 43, p. 245). It Is claimed 
that a small percentage of striped cucumber beetles harbor the wilt organism 
internally when they enter the cucurbit fields in the spring, and there appears 
to be no other source of infection than the cucurbit crop of the preceding 
autumn. Infections may take place from the mouth parts, at least for a limited 
time after the insects have fed upon wilted plants, and infections are also shown 
to occur when the feces of some beetles come into contact with fresh injuries 
to the leaves. The organism has been isolated directly from the viscera of 
striped encumber beetles which bad fed on the wilted cucumber leaves. Some 
species of the genus Diabrotica have proved to be the carriers of the cucurbit 
wilt. 

On forms of the hop (Humulus lupuliis and H. ameri conus) resistant 
to mildew (Spliacrotheca liumuli), IV, ID S. Salmon (Ann. Appl. Ihol., 6 
(1920), /Vo. //, pp. 293- 310). -"-Having noted in previous articles (E. S. R., 44, 
p. 644) that resistance to mildew (&. humvli) is found in two forms of H. 
lupulus (the Golden hop and certain seedlings of the wild plant obtained from 
Italy), the author has now’ demonstrated the existence of a variety of H. 
amenmnvs which is resistant to mildew. The present state of knowledge with 
respect to these three groups of mildew-resistant hops is detailed in this 
article 

Experiments upon formaldehyde-drip control of onion smut, J. 0. 

Wai.kfr ( Phytopathology , 10 (1920), No. 6, pp 323-327).— The author reports 
experiments conducted to determine the strength of solution and the amount of 
formaldehyde to be applied by the drip method for the control of onion smut. 
It was found that, for the region where the experiments were carried on, 
approximately 2(X) gal. of solution per acre would give the most satisfactory 
results, and there was no advantage in increasing the concentration above 
1 : 128. 

Pathogenicity of Corticium vagum on the potato as affected by soil 
temperature, B. L. Richards (Jour Agr. Research [U. <8.], 21 (1921), No. 7, 
pp. 1/59-482. pis , 6, figs. 5). — In a contribution from the Utah Experiment Sta- 
tion, the author gives a report of some investigations on the effect of soil tem- 
perature in influencing the pathogenicity of C. vagum on the potato and other 
hosts. Tt was found that the fungus causes the greatest damage to the potato 
at a very early stage in the development of the host, probably before the young 
shoots appear above the soil. Tw r o types of injury are recognized, the canker- 
ing of the cortex of the basal portions of the stem and the destruction of the 
primordia of the young shoots before they push through the soil. 

The percentage of stem injury was not found to give a true index to the 
degree of damage produced by the fungus. The various strains of C. vagum 
introduced into the soil as a pure culture produced lesions on the basal portion 
of potato stems throughout the same range of soil temperature of from 9 to 
27° 0. The greatest damage occurred between 15 and 23 * r while 18° proved to 
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be the most favorable temperature for tissue destruction as well as for growing- 
point injury. Serious destruction of tissue was observed at 9°, and the severity 
of attach decreased rapidly above 21° until at 24° <7. vagum proved to be of 
minor parasitic importance. 

Growing-point destruction was confined to temperatures at or below 21°, 
Beyond this temperature this type of injury was slight. On the other hand, it 
was found that it may reach its maximum expression at a temperature as low 
as 12*. Growing-point injury is said to be dependent upon the rate at which 
the young shoots grow through the soil. At temperatures above 21® the rapid 
growth of the potato, together with the decreased pathogenic power of the 
fungus, was found to permit the primordia of the young shoots to escape 
injury. 

No critical temperature for the pathogenicity of the fungus on the potato 
appeared at the lower range of temperature used. The temperature require- 
ments of the potato plant were found to vary with its different stages of growth. 
The young sprouts, while in the soil, grew most rapidly at 24°, and growth was 
greatly retarded at 15° arid below. A soil temperature of approximately 18° 
proved optimum for the continued development of potato plants. This tem- 
perature was also most favorable for the pathogenic action of the fungus. 

Causation of potato leaf roll, L. IIiltnek ( Prakt . Bl. Pfianzenbau u Schutx,, 
n. ser., 17 (1919), No. 1-2, pp. 15-19). — Potato leaf roil was associated with the 
absence of phosphorus (Thomas slag) and with the presence of abundant 
starch. The movement of starch is influenced by the presence and concentration 
of potassium compounds and the degree of their dissociation. The causation of 
leaf roll is to be sought Anally, it is thought, in the causes of starch accumu- 
lation. 

Some observations made in inspecting for leaf roll and mosaic, J. E. 
Howitt (Abs. in Phytopathology , 10 {1920), No. 5, p. 816). — According to the 
author, disease surveys of the potato-growing regions of southern and northern 
Ontario have been made and tests have been conducted for disease and yields 
of potato seed grown in northern and southern Ontario and in Now Brunswick. 
Seed potatoes grown in northern Ontario are said to be freer from leaf roll and 
mosaic and to give larger yields per acre than those grown in southern Ontario 
and New Brunswick, where leaf roll seems to be especially prevalent and severe. 
In northern Ontario it is claimed that leaf roll does not seem to spread, nor to 
increase appreciably in amount from year to year in the same stock. In south- 
ern Ontario the mosaic disease appears to be suppressed in some years, no 
mosaic being observed from seed planted from mosaic stock. In northern 
Ontario there does not appear to be arty suppression of mosaic, as the disease 
seems to appear in infected stock year after year. The mosaic diseuse is con- 
sidered to spread from diseased to healthy plants in one year, and the chief 
agent in its transmission is the leaf hopper (Bmpoasca mali) ¥ 

Potato wart, W. A. McCubbin (Amer. Plant Peat Com . Bui. 5 [1921], pp. 8, 
figs . 5).— -An account is given of the introduction, history, and present occur- 
rence of potato wart (Chi ysophlyctis endobiolwa) since its introduction In 1911 
and 3932. In January, 1921, it was reported as present in 9 counties of Penn- 
sylvania, 3 of Maryland, and 2 of West Virginia, but in no extensive potato- 
producing area. 

The organism has been found to remain active in the soil for 8 years in Ireland 
and longer in Germany. It lives on tomato and nightshade, which serve to keep 
it alive in the absence of potato. 

The hope of escape from the fungus appears to be through tlie use of immune 
varieties, the number of which is large and increasing. 
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New or little-known diseases of potatoes which cause “ running-out ” 
of seed, P. A. Murphy (A fra. in Phytopathology , 10 (1920) , No. 5, pp . 816, 817).-*- 
Descriptions are given of two diseases which are said to be comparable to the 
worst types of leaf roll or curly dwarf. The lirsi disease, provisionally called 
crinkle, is characterized by dwarfed, light green, bushy plants, the leaves of 
which are strongly corrugated, curve downward at the tips, and are brittle. 
The second disease, which is culled leaf drop, is said to cause extreme dwarfing, 
gradual death of the leaves from below upward, and premature death of the 
plant. 

How certified seed potatoes will benefit the California potato industry, 
W. V. Shear (Calif. Dept . Ayr. Mo. ItnL , 9 (1910), No. 9 , pp. 37 5-38 1, fig a 5).- - 
Brief descriptive discussion is given of such diseases of potato in California as 
curly dwarf, mosaic, leaf roll, and spindle sprout, with mention of such others 
as scab, Rhizoctoniu, and Fusarium wilt. The most potato trouble is due to 
nematodes. The importance of rigid inspection is emphasized. 

Head smut in sorghum and maize, W, W. Mackjc (Phytopathology, 10 
(1920), No. 5, pp. 807 , 308).— The occurrence of head smut (tio roxporium 
reiHanum) on sorghum and maize in California is reported. 

Bacterial blight of soy bean, F. A. Wolf ( Phytopathology , 10 (1920), No. 8, 
pp. 119-182 , figs. 5). — A description is given of bacterial blight of soy beans, 
which the author sajs was first reporied in Nebraska in 11105 and has subse- 
quently lx on reported from Connecticut, Wisconsin, ami North (Vnolina. The 
lesions on the leaves are said to begin as small, angular, water-soaked areas, 
which enlarge and change in color, becoming dark brown to purplish-black. The 
injection is believed to spread from the cotyledon to the true loaves and from 
those to other leaves. The cause <d the blight is said to be Bacterium ftojae 
n. sp M a technical description of which is given. Tins disease is considered to 
differ in several respects from one previously described as due to B glyemvvm 
<K. S, R., 42, p. 352 ) . 

Some problems in the pathology of sugar cane, ,1. Maiz ( Porto Rico Dept. 
Agr, and Labor Bid. die, 88 (1920), Spanish ed„ pp 22-80) Attention m culled 
to some problems in connection with the diseases ol sugar cane, particularly the 
mosaic disease, gumuiosis, and root diseases. 

Sugar-cane blight in Trinidad, W. Noweli and C B Wtluxms (Trinidad 
and Tobago Dept Agr. Bui, 19 (1920), No. 1 , pp. 8-10).- -This summary, pre- 
pared as a preliminary report of investigations during 19H) (E. S. R., 42, p. 
745), deals m automatic detail with the froghopper, the root disease, and 
control measures. 

The eradication of sugar cane mosaic in Fajardo, It. Vkvk (Porto liieo 
Dept. Agr. and Labor tit a. Circ. 88 (1920), tipanish ed pp. 52-55) — The author 
gives an account of measures taken to control the mosaic disease of sugar cane 
in the District of Fajardo, Porto Rico. During 3910, L\71G cane clumps were 
removed and destroyed as a result of 58 inspections, and in the same year about 
30 acres of cane was abandoned on account of (he disease. In 1920, 130 inspec- 
tions were made and 1,453 dumps of cane removed. In this season no fields 
were abandoned on account of the disease. 

Sweet potato stem rot and tomato wilt, L. L. Harter and J. L. Weimer 
( Phytopathology , 10 (1920), No. 5, pp. 306 , 307). — On account of the belief that 
tomatoes following sweet potatoes in rotation become infected with wilt, the 
authors carried out a series of experiments in which tomato and sweet potato 
plants were inoculated with Fumrium hyperowysporum and F. lycopcraici , 
respectively. The results of the experiments show that the organisms were 
pathogenic to the host from which they were isolated, but that the sweet i>olato 
fungus was not pathogenic to tomatoes and vice versa. 
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The distribution of buckeye rot of tomatoes, *T. L. Wether (Phytopathol- 
ogy, 10 (1V2Q), No. 3, p. 112). — The author reports the occurrence of the buckeye 
rot of tomatoes, caused by Phytophthora terrestria . in Alexandria County, Va. 
This disease had previously been considered to be restricted to the extreme 
{Southern States, 

Damping-off and foot rot of tomato seedlings, W. F. Kewley (Ann. Appl 
Biol, 1 (1920), No. 2-5, pp. 150-112). — Damping-off of tomato seedlings is a 
communicable disease due to a group of pathogenic organisms, particularly 
species of the genus Phytophthom occuring in some soils. 

Seedling infection comes primarily from ihe soil and from water, and may be 
carried over in seed beds. The soil may be completely freed from the disease 
by heat or formaldehyde. 

Relation of horse nettle (Solnnum carolinense) to leaf spot of tomato 
(Septoria Jyeopersici ) , F. J. Pritchard and W. S Porte (Jour, Agr. Research 
[ U . &.], 21 (1921). No. 1. pp. 501-506. pis 5).— The results are given of a study 
of the horse nettle, a common weed in fields and waste places in the eastern 
half of 1 lie United States, which usually bears numerous spots on its leaves 
resembling leaf spot of tomato. Inoculation experiments carried on by the 
authors in the Bureau of Plant Industry, U. S. Department of Agriculture, on 
more than 500 horse nettle seedlings with a pure culture of the tomato leaf 
spot fungus (S. lycopersiei ) caused infection of about 90 per cent of the plants. 

Pycnidia developed quite freely on about 1 per cent, of the spots on the in- 
oculated plants, both In the greenhouse and outdoors, and the pycnidia and 
Spores were indistinguishable from those of R. lycopersiei on tomato. 

A culture of Seploria reisolated from artificially infected horse nettle plants 
produced on both horse nettle and tomato leaves spots, pycnidia, and spores 
typical for 8. lycopersiei Other fungi were found fruiting on horse nettle 
leaf spots, but it is consideied likely that in the Middle Atlantic States at 
least the spots on the liorse nettle resembling leaf spot of tomato are due to 
S. lycopersiei. 

Peronospora in turnip roots, M. W. Gardner ( Phytopathology , 10 (1920), 
No. 6, pp. 521, 522, pi 1 ). — A report is given of an invest igat ion of turnips in 
storage which showed the presence of P. parasitica. Inoculation experiments 
with the organism were made on seedlings of turnip, rutabaga, and radish, 
but no infections occurred on any of the plants hut the turnip. The author 
believes that the presence of viable mycelium of this fungus in lurnip roots 
late in the winter would indicate that it might live over winter in turnips 
which remain in the held. 

A smut of western rye grass, W. P. Fraser (Abs. in Phytopathology, 10 
(1920), No. 5, p. 516). — A description Is given of the morphology and life history 
of a smut of western rye grass, which is said to be widely distributed in the 
prairie provinces of western Canada. The ordinary formalin treatment of the 
seed is said to have given perfect control. 

MyooJoglcal studies. — I, On the spotting of apples in Great Britain, A. S. 
and E. V. IIoiiNE (Ann. Appl Biol, 1 (1920), No. 2-3, pp. 153-201, figs. <?).— This 
paper presents results obtained in an investigation carried on since 1915 regard- 
ing spotting in apples. Several fungi have been isolated and cultivated, 
including a new genus of Phomatules (Polyopeus) and nine new species, of 
which at least one, Pleospora pomorum , has been shown to be capable of para- 
sitizing apples. These fungi do not Include any of the species hitherto reported 
as causing apple spotting disease. 

On spotting in apples, A. S. and E. V. Horne (Oard. Ghron., 3. ser., 68 
(1920 ) , No. 1166, pp. 216 , 211 , figs. 4).— Known, probabie, or possible causes of 
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spotting in apples, as reported In English counties named or from outside points 
and here briefly discussed, include Cylindrosporium pomi, Pleospora pomorum , 
AHernaria grossulariae, A. pomicola, Polyporus purpurens , Leptosphaeria vaga- 
bunda , Coryneum foUtcolum , Exoasetis deformans , Sclerotinia fructigena , 
(Uomerella cingulata , and Physalospora cydoniae . Control measures carried 
out in different regions include spraying at appropriate seasons with Burgundy 
mixture, general sanitation, insect control, and storage sanitation combined 
with cold storage. 

Some data on peach yellows and little peach in Ontario, L. Caesar (Abs. 
in Phytopathology , 10 (1920), No. 5, p. 318). — The author reports experiments 
conducted to determine methods of distribution of these diseases, in which it 
was found that the use of pits from diseased trees apparently is not a factor 
in distribution. Buds from infected trees inserted into healthy seedlings pro- 
duced disease in t lie majority of cases, but not in all. Inoculating healthy 
trees with sap from crushed diseased fruit, leaves, and twigs did not produce 
the disease, nor did rubbing the bark of diseased branches against the hark 
of healthy trees produce the trouble, even after four years’ interval. The 
presence of diseased trees in orchards, under some conditions at least, is held 
not to cause the neighboring trees to become diseased. 

Varietal susceptibility to false blossom in cranberries, S. B. Fkaoker 
( Phytopathology , 10 (1920), No. 3, pp 173-1*5) - The results are given of a 
survey in which the varietal susceptibility of cranberries to the disease known 
as false blossom was determined. Inspections made of a number or areas for 
the purpose ol certifying the plants for propagation showed that about 20 per 
cent of the areas surveyed were infected. Very marked differences were shown 
as to the susceptibility of the different varieties, and the author recommends 
the choosing of resistant varieties, the securing of vigorous growth for new 
plantings Ironi beds without a trace of the disease, and the adoption of cul- 
tural methods which will secure the largest returns in healthy hogs. 

Decay in citrus fruits during transportation, O. F. Ruuokb (Calif. Dept 
Agr. Mo Bvl , 9 (1920), No 9 , pp. 305-370). — The author sets forth that stem- 
end rot ( Phomopsts citri) and blue mold are the most important diseases 
causing loss in citrus fruits arriving at retail centers, the former starting from 
infection in the held, the latter from improper handling on the way to market. 

Iris leaf spot caused by Didymellina iridis, W B. Tisdale ( Phytopathology , 
10 (1920), No. 3, pp. 11/8-163, figs. 6). -A leaf spot of Iris, which seems to be 
confined to the broad-leaved or German group, is described. This disease was 
studied in the vicinity of Madison, Wis., and has been reported as occurring 
in California, Kansas, New York, Ohio, and Wisconsin. It is also said to he 
one of the most serious and troublesome diseases of Iris in England. 

The disease is caused by the conhlial stage of the fungus, known as Hetero- 
sponum graeile , but as the ascigerous stage of the organism has been found, it 
has been referred to 1). irtdis. The fungus is said to overwinter in the mycelial 
stage in the dead leaves, developing in the spring an abundant crop of conidia 
which serve us the chief source of primary infection. The removal of the 
diseased leaves before the young leaves appear in the spring is believed to 
offer satisfactory means of coutrol. 

Observations on some common and important diseases of the Rhododen- 
dron, H. Schmitz (Phytopathology, 10 (1920), No. 5 , pp. 273-278, pi. 1 ) . — De- 
scriptions are given of diseases of the Rhododendron due to Eporoeybe azaleae , 
Melampsoropsis pipertana, witches’ brooms, white leaf, Lophodermium rhodo- 
dendri , Coocomyces dentatus , Coryneum rhododendri, Sphaerella rhododendri, 
Pe*talozzia gu&pini, and Cryptostictis srp. 
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The Phyllosticta blight of snapdragon, E. M. Smiley (Phytopathology, 10 
(10W), No. 4, pp. £$2-248, figs. 8 ). — The results are given of a study of diseased 
snapdragons observed in greenhouses at Batavia and Corfu, N. X., in the 
spring of 19X7. The same disease was observed in gardens at Ithaca, N. X,, In 
1917, and again in BUS on both garden and greenhouse plants. The investiga- 
tion proved that the trouble way due to P. mtirrhini , and the disease is con- 
sidered to be identical with that previously described (E. S. R., 48, p. 658), 
although the investigation was carried on independently. 

For the control of the disease the author recommends the removal of all 
debris, care in soil watering, and the proper ventilation of the greenhouse, 
Snapdragons should be grown in cool houses, as the plants do well at an average 
temperature of 15° 0. (59 F.), while the fungus can not thrive at that '.tem- 
perature. 

Phomopsis juniperovora, a new species causing blight of nursery cedars, 

G. G. IIaiin (Pit vlopalholooy, 10 ( 1980), No. 4, PP 2i9~253, ftp. 1 ). — A descrip- 
tion is given of V. jumpeionora n sp , which has been observed on Juniper trees 
in Nebraska, Kansas, Illinois, Iduur'sofn, Iowa, Ohio, New York, and Pennsyl- 
vania. In addition t«> junipers the parasitism has been proved positively on 
Thuja occidcnlalis and T. ori< nialis. 

Butt rots of the balsam hr in Quebec Province, W. II. Rankin (Abs. in 
Phytopathology. 10 (1020). No. 5. pp $ 14 , 815).- The author claims that the 
so called imtl-iot disease of balsam hr is a complex of diseases caused by 
many different fungi. The most prevalent and destructive butt rot is ascribed 
to Pomes pmicola Butt vo! is also caused by Polpporns schweinitzii, and a 
fungus provisionally determined as P. pinkvla is said to be mixed with the butt 
rot caused by P. selnremUzn. 

Witches’ broom of the Canada balsam and the alternate hosts of the 
causal organism, Tt. K Stone ( A bs, in Phytopathology , 10 (11)20), No. 5 , p. 
315 ). — Attention is called to the wide distribution of witches’ broom of the 
Canada balsam, and cultural work has shown that the cause of witches' broom 
(Perxlcnnimn Platinum) had lor its alternate hosts Ccrastium vulgatum and 
H tell aria media Attention is also called to witches’ broom of the spruces, and 
preliminary work is belnwed to indicate that the causal organism belongs to the 
same species. 

Occurrence of Keithia thujina in Ireland, A. O. Foubes ({lard. Chron 
8. ser., 08 (1920), No. 1 76*7. pp. 228, 229). -Since the notice of K. thujina on 
Thuja plica t a by Pethj bridge (IX s. K., 43, p, 49) this disease has been found 
in various parts of Ireland, appealing to be widely distributed. In 1919 cases 
showing considerable se\erity were observed in two localities. The economic 
and other bearings of the situation are discussed. 

The alternate stage of Pueciniastrum liydrangeae, J. F. Adams (My- 
cotogia, 12 (1920), No. 1 , pp. 83-85).— This contribution gives a description, with 
brief discussion, of Pcrideriuium liydrangeae n. comb, as found on Tsuga cana- 
densis. 

Facultative Heteroecisin in Pcridermium cerebrum and P. harknessii, 
E. V. Mbinkckk ( Phytopathology , 10 (1920), No. 5, pp. 279-297, figs, 3).— In 
continuation of the report of the successful inlections of Pinus radiata with 
aoeiosporcs of Periderm mm harknessii (E. S. 11., 36, p. 454), the author reports 
the occurrence of p. cerebrum on Pinus muricata and P. halcpensis. The host 
list of Cronartimn rnebrum is said also to include Quercus calif arnica. Direct 
infections with Peridmnium cerebrum spores have been successful from Pinus 
radial a to P. muricata and from P. attenuata to P . radiata . 
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PeridemUum hark/nessU is considered confined to the gall form occurring on 
mountain pines, though retaining its faculty easily to infect scrophulariuceous 
hosts from which direct inoculations can be made to various pines. 

The heteroecism of P . cerebrum and P. harknessii is facultative. 

Reinfection of pines with Periderm! urn pini, C. von Tuuk^f ( N atm w. 
Ztschr . Forst u. Lamdw., 18 (1920) , A'o. 3-//, pp . 99-101). — In studies here briefly 
noted young pines and twigs of older pines, either wounded or imwounded, 
were Infected directly with spores of V. pini ( Cronartwm aselcpiadcxm) . 

Abnormal growth induced by chloral hydrate soil treat ment, 0. Hartley 
( Phytopathology , 10 (1920), No. 0, pp . 33}, 335, /Iff. /). — In conducting experi- 
ments for the control of the damping-off disease of seedlings of western yellow 
pine the author tested a considerable number of materials mid found that 
where the plats were treated with chloral hydrate abnormal growth resulted. 
The affected seedlings wore taller than normal and the cotyledons and first 
Juvenile needles were partially joined together, forming imperfect cylinders. 
The loss from damping-off in the chloral hydrate plats was heavier than in the 
untreated plats. 

White pine blister rust, E. P. Meinecke (Calif. Dept. Aar. Mo Dili., 9 
(1920), No. 7, pp. 270-275). — This is a discussion of the effect i veil ess of Slate 
and Federal nursery stock quarantines as protective of western pines against 
white pine blister rust. 

Results of white pine blister rust control in 1019, S. 15. Detwileb (Phy- 
topathology, 10 (1920), No. 3 , pp. 177-180). — The author reviews the work car- 
ried on in the New England States and in New York fur the control of the 
white pine blister rust through the eradication of Itihes. 

Report on white pine blister rust control, 1920, S Th Detsvileb and 
W. S Mom Elmer. Plant Pest Corn. Bui. 6 { 1921], pp 8).- (living separate 
reports on white pme blister rust control and on recent observations made on 
American white pines in Europe, this paper includes, lesnlulions o< J the Sixth 
International White Pine Klister Rust (Vnierome and other iulonnation on 
this disease, as regards its origin i event spiead, dangcis, control measures and 
cost thereof, the blister rust situation in Europe in and the need nl ener 

get it* eradication measures and shipment control 

Needle blight of the white pine, J. U Faull (Abs. in Phytopathology, 10 
(1920), No 5 , p. 315) — The occunenee of a needle blight of the white pine in 
Ontario is reported. Experiments and observations are belrwed to show that 
the disease is physiological and related to root injury. 

Notes on some diseases of aspen, C. TUiitity and G. G. Hahn (Phyto- 
pathology, 10 (1920), No 8, pp 1}1~1}7, figs 3).— Observations are reported 
which show that the quaking aspen in certain areas, is unusually subject to 
disease, trunk cankers of unknown origin being important factors in shorten- 
ing the life of the trees An important (actor in causing premature death 
of aspen in the Pikes Peak region of Colorado is said to be Pomes igniai ins. 
Other less important diseases reported are a twig blight suggesting the lire 
blight of pear, a leaf disease duo to ticlerotuim hi firms, and a rapidly-spreading 
bark trouble which kills cuttings. 

Giving medicine to trees, C Rujmboh) (Amer Forestry, 26 (1920), No. 318, 
pp. 359-362, figs. 5; also in tied. Am a. Mo., 2 (1930), No 2, pp. tl r r 116 , figs 5). — 
A condensed account is given of efforts to control chestnut blight, particularly 
of experiments conducted by the author. These include the injection of sub 
stances in solution (56 being tested for this purpose) into the tree trunks. 
Lithium carbonate and lithium hvdroxid checked the disease, resulting m the 
formation of a callus separating the sick from the sound tissues and the final 
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drying out of the part formerly diseased. However, the lithium was gradually 
eliminated, and the trees were then found to be subject to reinfection. This 
work is regarded as being us yet in its preliminary stage. 

A bacterial canker of poplar, li. R^gnjkk (Rev. Mart. F Parts], $1 (1919),' 
No. 21, p. 888). — Occurrence is recorded of a poplar canker due to Micrococcus 
popuU in the Garonne Valley. It is said to he particularly dangerous to young 
California poplars. Insects may act as carriers. 

Napicladium treinulae: A new disease of the poplar, A. W, MoOallum 
( Abs . in Phytopathology , 10 (1920), No. 5, p. SIS). — This disease, which is said 
to be well known in Europe, is reported for the first time in Ontario and Quebec. 

Sphaeroncma sp. (moldy rot of the tapped surface), A. li. Sanderson 
and H, Sutcliffe; (Ann. Appl. Biol. , 7 (1920), No. 1 , pp. 56-65, pis. 1/). — Investi- 
gations begun in December, 1918, are said to have shown that the moldy rot of 
the tapped surface of Ilevea rubber trees is due to a Sphaeronema of unde- 
termined species, and not to a Oephalosporium or a Fusarium. The damage done 
by this disease, when neglected, is probably greater than that due to any other 
cause. The infection may be earned on the tapping knife or by insects, and 
often extends to many trees in a very few days. Methods of management to 
control infection are indicated. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

The nature of animal light, E. N. Harvey (Philadelphia and London: J, B. 
TAppincott Co., 1920, pp. A-f-18£, pis IS, figs. 20), — The several chapters of this 
work deal respectively with light-producing organisms, luminescence and incan- 
descence, the physical nature of animal light, the structure of luminous organs, 
the chemistry of light production, and the dynamics of luminescence. 

The nomenclature of supergen eric names, S. A. Rouwer (tour. Wash. 
Acad. Sci., 11 (1921), No. 5, pp. 106-109). 

• Dealing with the rodent pest, \V. F Sciit.upp (aS7>. African Jour. Indus., 3 
(1920), Nos. 11, pp. 1023-1029: 12, pp. 1 11)2- 1 IlfK ). — Formulas are given and 
the preparation and use of poison baits described. 

A distributional list of the birds of Montana, with notes on the migra- 
tion and nesting of the better known species, A A Saunders (Cooper 
Ornithol Club . Pacific Coast Avifauna, No. 14 (1921), pp. 19 i, figs. 35).'—' This 
work includes a bibliography of 10 pages and a subject index. 

The development of the Japanese blood fluke. Schistosoma japonicum 
Katsurada, in its final host, W. W. Oort (Amer. Jour. Ilyg., 1 (1921), No. 1, 
pp. 1-88, pis. 4, figs. 3). — The studies here reported, which are in continue tion 
of those previously noted (E. S. It., 40, p 551), deal particularly with the 
development of this fluke after the eercaria enters the final host. 

Eleventh annual report of the State entomologist of Colorado, C. P. Gil- 
lette, G. M. List, et al. (Colo. State Ent. Circ. 28 (1920), pp. 46, pis. 2, figs. 
14). — Included in this report are notes on the occurrence of and work with 
insect and rodent pests and accounts of the beet wobworm (Loxostcge sticUcalis 
L.) (pp. 10, 17), the fruit tree leaf roller (Archips awyrospila Wlk.) (pp. 19- 
21), and shot-hole borers or fruit-tree bark beetles (p. 21), all by G. M. List; 
the variegated cutworm ( Peridroma saucia ITubn.) (pp. 17-19) ; and a progress 
report for 1919 on the alfalfa weevil (pp. 22-21), by C. O. Wakeland. The 
annual cycles of the alfalfa weevil and its parasite Bathyplcctcs curcullonis are 
illustrated in a colored plate. 

Insect pests and plant diseases (West Indies Imp Dept. Agr Grenada, 
Agr. Dept. Rpt., 1918-19 , pp 14 26).— This includes a report by H. A. Ballou on 
the status of the cacao thrips ( lleliothrips rubroclnctus Giard) in Grenada, 
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[Work with economic insects in Hawaii], H. P. Agee (Hawaii Sugar 
Planters' Assoc. Proc., 39 (1919), pp. 143-150). — In his report the director of 
the Sugar Planters’ Exjieriment Station reviews the work of the year with the 
leafhopper and the Formosan leafliopper parasite ( Ootetra fichus sp.) ; discusses 
the control of the Atiomula beetle by Scolw manilac ami the distribution of the 
Scolla wasp; estimates the Anonmla beetle damage; and refers to the cane 
borer and its ta chunk! parisite, etc. 

[Report of work with insects], H. P. Agee (Hawaii Sugar Planters' Assoc. 
Rpt. JjJxpt. tita. Com., 19X0, pp. 6-12). — This reports upon the occurrence of and 
work with the sugar cane leafhopper; a new natural enemy of the leafliopper, 
viz, Drypta australis; a small hug from Australia which sucks the eggs and 
their contents, viz, Cijrlorhinus round ulus; the relation of Cyrtorhinus to Para- 
migrus; a brief reference to a small colony of Antonina australis , a scale which 
lives on nut grass; the Aimrunia beetle and its parasite Scoita mamtae ; a wire- 
worm, Monuvrepidius exul, wh.ch attacks sugar cane; and Australian aphis 
enemies, viz, Cocci nclla arvimta and the j a cowing fly, Micromus vinuccus. 

[Report of 1 plant pests control division ( Philippine Bur . Agr. Ann. Rpt, 
19, (1919), pp. /flt-54, pis. 6. — Included in Ibis report are accounts of locust and 
rat campaigns, injury by the abaca weevil, and notes on miscellaneous posts, 

Report upon the occurrence of animal enemies and diseases of cultivated 
plants in the Rhine Province in 3 915, E. Schaffnit and G. LAstner 
(Vcroffonti Landii Hammer Rhewpi ov , No. 4 (1916), pp. 67 ) . — This report 
includes act omits of the oaunence of the more important insect and oilier 
animal enemies of crops in the Rhine Province in 1915 (E S. R., 35, p. 243). 

Some insects injurious to alfalfa in Virginia, R. R. Ueppeut (Va. tftate 
Crop Pest down. Quart. Bui, 2 (1921), No. k- PP- 16. figs. 4 ) . —This is an account 
of the more important insect enemies of alfalfa in Virginia bused upon studies 
made during the bummer* of .191S and J9J9, when alfalfa fields in 23 different 
counties wore investigated. 

Insects inhabiting the gum fluid of Phormium, !>. Miller (New Zeal. 
Jour. Agr., 21 (1920), No 6 , pp. 335-337, figs 7). — The larvae of a number of 
insects are reported as living in the gum fluid seciefed by and collected in the 
leaf bases of the lmthe flax, Phormium tenax , including three dipterous species 
(Leindnmyia Ucicssum, kiyrphus ropalus , and a midge of the family Chi- 
ron om id ae). 

The correct names of some tobacco pests, II. ,Tensen ( Proof sta . Torsten- 
land. Tabak \ Dutch Hast Indies'], Mcdcd. 35 (1918), pp. 17, pis 4). — Cbwri - 
moschema hcliopa Low, I'hthmvnoea operculcfla Zell, Chlondea ( H din this ) 
as suit a (Lieu., and (Jon accph alum ( O pat rum ) sp. are considered, references 
to the literature being given for the first three. 

Insect pests of truck and garden crops, A. L. Lovett (Greg Agr, Col. Ext 
Bui. 325 (1921), pp. 24. figs. 11). — This is a popular summary of information. 

Principal insects and plant diseases attacking the stems of currants and 
gooseberry plants, II. O. Sevekin (K. Dak State Horl. Soc. Ann. Rpt., 17 
(1920), pp. 185-206, figs. 1J). —This has been noted from another source (E. S. 
n., 42, p. 748). 

[Work with cranberry insects], H. J. Franklin (C ape Cod Cranberry 
Growers’ Assoc. Ann, Rpt., 32 (1919-20), pp. 14-18).— The span worm (Epelis 
truncataria faxonU Minot) and the gipsy moth are each said to have been more 
injurious than lias been previously recorded. The fruit worm (Mineola vaccinU 
Riley) and the blackhead fireworm, however, caused less injury than in any 
year on record. 

Injurious insects of the avocado in Florida, G. F. Moznf-tte (Calif. 
Gitrogr., 6 (1921), No. 5, pp. 152, 184, ^55, figs. 8). — This is a brief summary of 
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information on Die subject, papers relating to which have been previously noted 
(E. S. II., 48, p p. 58, 255, 851 ; 44, p. 358). 

Insect enemies of the date palm, P. Popenoe {Calif. Dept. Agr . Afo. 9 
(1920), No. 9, pp. 882-384 ), — This is a brief account of insect enemies of the 
date palm in Mesopotamia. These include the fig moth (Ephextia oautella 
Walk.), the Indian meal moth, a spider mite, a scale insect thought to be 
parlaioria blanchardi , and a boring beetle thought to be Rhyneophorus fer- 
rugineus . 

Protection of cereals and leguminous seeds from insect infestation, P. 

Vieira Souto ( Conservacdo e lmmunisagdo dos Cere a ex e Or dos Legttminosoa. 
Rio dc Janeiro: Min. Agr., Influx, e Com., Deleg. Id wee. Prod. Nac 1919, 4- od., 
pp. Iff, figs. 6 ). — This is a popular summary of information. 

Control of insects injurious to stored grain and seeds, W. P. Flint (III. 
Agr. Col. Ext. (Hre. 40 (1921), pp. Ip . — This is a popular account. 

Insect enemies of sheep and goats, F. C. Bishovp (Sheep and (loot Raisers* 
Mag., t (1920), No. 3, pp 8-8, figs. 6). — This is a brief popular account 

Household insects and their control, G. W. Herrick ( Cornell Reading 
Course for the Home , No. IS'/ (1920 >, pp. 46, figs 25). — This is a popular account 

Insects and human welfare, O T. Bucks (Cambridge: Harvard Unlv Press, 
1920, pp. XJIA’tO'/, figs . 48). — This is a popular discussion of the more important 
relations of insects to the health of man, to agriculture, and to forestry. 

Dusts and dusting for insect and fungus control, 1, G. K. Sanders and A. 
Kklhatx (Sei. Agr., 1 (1921). No 1. pp. 11/^18, figs. 2).— The first part of this 
paper, which is here presented, deals with the present status of dusting under 
apple orchard conditions It is concluded that dusting has several definite ad- 
vantages over spraying, is as efficient as spraying in the control of scab and 
of lilting insects, and is as cheap or can be made as cheap us spraying, but 
is inferior to spriymg in the control of sucking insects 

Report of dusting and spraying investigations, 10. N Gory (Mfl. Agr. Sor. 
Rpt 9 (1920), pp. SIS. 327) — Tn dusting experiments conducted in an orchard 
badly infested with terrapin scale, three applications ol GO per cent sulphur 
and *10 per cent, lime gave a mortality of 94 2 per cent, thus indicating that 
nlcotin is an unnecessary ingredient. 

Experiments show that dusting of strawberries with 85 per cent sulphur arid 
15 per cent arsenate of lend will measurably increase the crop, a grower at 
Marion having secured 110 crates per acre on the dusted plals as against 20 
crates per acre on the check. 

Experimental dusting of tomatoes, beans, and peas for the control of plant 
lice by use of Niagara Contact Special, a dust composed of sulphur impreg- 
nated with 2 per cent nlcotin sulphate, with approximately 30 per cent inert 
ingredients, gave variable results. 

Formosan termites and methods of preventing their damage, M. Oshtma 
(Hawaii. Forester arid Agr., 17 (1920). Nos. 11. pp. 314 -821 ; 12, PP- 81/6-355 ). — 
This has been noted from another source (E. S. It., 42, p. 851). 

The earwig (Forfieula auricular! a) as a pest on pear tree leaves in 
Switzerland, W Status (Schweiz. Obst u. Oartenbau-Ztg., No. 20 (1919), pp. 
318, 814, flg$- 2; airs, in InternaH. Inst Agr. [Rome 1, Internatl. Rev Sci. and 
Bract. Agr., 11 (1920), No. 1, pp. l!/8, 11/9). — The author records injury by F. 
uurimlarla to a pear tree growing in a garden near Bern. One part had only 
the skeletons and ribs of its leaves remaining, and many of the other leaves 
were more or less riddled with holes and nibbled round their edges. 

Combat potato leaf hopper with Bordeaux, J. E. Dudley, jr., and H. F. 
Wilson ( Wisconsin Sta. Bui. 331/ (1921), pp . 82, figs. 18).—' This bulletin is based 
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upon work by the Bureau of Entomology of the U. S. Department of Agricul- 
ture in cooperation with the Wisconsin Experiment Station. The work, a brief 
account, of which by Dudley has been previously noted (E. S. R., 44, p, 549), 
has shown that Bordeaux mixture will repel the leofhopper and hold hopper- 
burn down to a point where it causes no appreciable loss. 

In experiments conducted in 1919 Bordeaux mixture repelled the pest, but 
neither nicotin sulphate nor kerosene emulsion gave satisfactory control. In 
experiments in 1920 on a large plat of ground planted to five varieties, namely, 
Early Triumph, Early Ohio, Irish Cobbler, Green Mountain, and Rural New 
Yorker, Bordeaux mixture (4:4:50) again proved effective, four applications 
having been made. It is recommended that at least three applications of the 
spray be made and an additional application if leafhoppers or hopperburn per- 
sist. Of the several varieties tested, Early Triumphs were always affected 
worst and Rural New Yorker always least, Early potatoes generally should 
be more closely watched than late ones. 

Address on the control of the mosquito blight of tea, E. A. Andrfavs 
(Indian Tea Assoc Sci. Dept . Quart, if our., No. 8 (1920), pp. 67 -82, pis. 2; 
also in Trop. Agr. [Ceylon], 56 U921), No. J , pp. 81-1*0). — This account includes 
a diagrammatic representation of the life history of Hclopcltis thavora Waterh. 

Crop rotations to starve the chinch bugs, W. P. Flint and W. L. Buroson 
(III. Agr. Col. Ext. Giro. 89 (1920), pp. 4, fig. 1). — This Is a brief popular 
account. 

The green bug or spring grain aphis: How to prevent its periodical out- 
breaks, W. R. Walton (V. S. Dept. Agr., Farmers' Bui. 1217 (1921) , pp. 11, 
figs. 9). — This is a popular summary of Information. 

The dictyosperniuin scale on the avocado, and how it may be controlled, 
G. F. Moznrttk (Fla. Plant Bd. Quart. Bui, 5 (1920), No. 1, pp. 5-11, figs. 5). — 
A brief account is given of Chrysomphalus dictyospcrmi Morg., which has been 
found by the author to bo especially injurious to the avocado in sections of 
Florida whore the temperature is quite even and in the more protected places, 
such as groves situated on the keys and stretches of land lying between the ocean 
and bay inlets along the east and west coasts. The pest is, however, often present 
in groves on the mainland, and is to lie found in varying numbers in nearly every 
place where the avocado is grown in southern Florida It is a pest in avocado 
nurseries, and especially linds protection whore the trees are crowded together 
in rows and blocks. Both the West Indian and Guatemalan varieties in the 
nurseries are infested by it. Its life history and habits are briefly considered. 
Aspldiotiphagus citrinus Craw., a parasite of it, is of economic importance. 

Control experiments have shown two applications of oil emulsion to be the 
most satisfactory and efficient. These should be applied while the trees are dor- 
mant, usually from the middle of December until the first of February, at the rate 
of 1 gal. of emulsion to 70 gal. of water. 

The European elm scale (Gossyparia spuria Modieer), G. M. List (Colo. 
State Ent. Giro. 29 (1920), pp. 12, figs. 17). — This is a popular summary of 
information on the European elm scale, which is rather limited and well defined 
in its distribution in Colorado. It has been known to be in the city of Denver for 
8 to 10 years, but has not been generally distributed or abundant enough to do 
serious damage until the last 2 or 8 years. It is now becoming quite general 
over the entire city. Specimens have recently been received from Golden, and 
there is known to be an Infestation near Fruita, Mesa Co. 

On the probable Identity of Rickettsia pediculi with R. quintana, A. 
Bacot (Brit. Med. Jour., No. 8185 (1921), pp. 156, 157 , fig. 1). — The data pre- 
sented indicate that R. pediculi, supposed to represent bodies in lice taken from 
70286* — 21 5 
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healthy persons, and R. quint ana, found associated with lice that have fed on 
trench fever patients, represent, the same form. 

** Trench fever patients may remain capable of infecting lice with i$. quintana 
for at least three months after the cessation of febrile attacks or other obvious 
symptoms. Persons in apparently vood health may therefore infect lice with 
R. quintana. Lice infected with Rickettsia bodies ^distinguishable from R, 
quintana were present in Warsaw in 1920, and were associated there with a ease 
of trench fever/’ 

Pebrine in India, 0. M. Htjtchinrotv {India Dept. Ayr, Mem., Bad . 8er. t 1 
(1920), No. 7, pp. VII +177-215, pis . 26). — This is a detailed report of investiga- 
tions of Nosema bombyeis. 

Investigations of the outbreak of the nonne in Gualov, I. TragArdh 
(Meddel Statens 8 hoys for so ksanst., No 17 { 1920 ), pt. f h pp. 801-828, ftps S ). — 
This is a report of studies made during an outbreak of the nun moth (hyman- 
tria manaeba L.) in Sweden from 1915 to 1917. An account of the occurrence 
of its parasites is included. 

Treatment of cotton in the field as a combative measure against Gelechia 
attacks, W. Cartwright (Ayr. Jour. Egypt, 9 (19t9), pp. 126-128). — The results 
obtained support previous experience (E. 8 R, 42, p. 548) and shows that 
reducing the amount of water in July and stopping nil water after approxi- 
mately the first week in August increases the yield and makes the crop ripen 
earlier. 

Combating the pink bollworm in Brazil iBol. Mm. Ayr., Indus, e Com. 
r Brazil], 8 {1919), No. 2 , pp. 98-102; abs. m Rev. Appl. Ent , 8 {1920), Ser. A, 
No. 7, p. 290).— It is reported that a loss of 70 per cent was caused by the pink 
bollworm in one locality in the State of Maranhao. In the State of Piauhy 
carbon bisulphid and hot water are used for seen! disinfection. In that State 
the cotton leaf worm and a weevil {Gasterocercodes yossypii Pierce) also injure 
the crop. 

On the effects produced by the attacks of the pink bollworm on the yield 
of cotton seed and lint in Egypt, U H. Gough ( Ayr. Jour. Egypt, 9 {1919), 
pp. 80- 107, pis. If) — This is a detailed report of investigations conducted, mainly 
presented in tabular form. Graphs are given which show the fluctuations of 
the atmospheric humidity and the simultaneous fluctuations in weight of cotton 
seed and lint. A bibliography of six pages is included. 

The maize stalk borer (Busseola fusca Fuller), (\ W. Matxt {Union So. 
Africa, Dept. Ayr. Bui 8 {1920), pp ll + 111, pi #. 8. figs. 21).— This is a report 
of studies of an African insect which has adapted itself to corn in South 
Africa, where corn is the most important cultivated crop. 

The codling m«$th in the Payette Valley, L, E. Longlkv {Idaho Sta. Bui. 
12!f {1921), pp. 27, figs 10).— This is n report of work conducted during 1920 by 
the Idaho Experiment Station in cooperation with the University of Idaho Ex- 
tension Division and the Payette County Farm Bureau. Observation covered 
points extending from Valley View section, east of New Plymouth, through 
Payette and Snake River Valleys, almost to Weiser. 

The time of emergence of the first brood was greatly prolonged by the ab- 
normally low temperatures during late May, emergence extending from May 
18 to nearly the middle of July. This necessitated two sprays for the first 
brood arid two sprays for the second brood in addition to the calyx spray. 
“ There was found to be a variation of as much as a week in the spray dates for 
different localities in the valley, depending on the type of soil and the lay of the 
ground. There was a variation in spray dates for different orchards dependent 
on the type of culture given. In general, anything growing near the tree trunk 
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tended to delay and prolong the transformation of the moth. No appreciable 
destruction of the over-wintering larvae by the cold winter temperatures was 
apparent. Birds, ants, and spiders were observed to have destroyed a small 
percentage of over-wintering larvae. There was an overlapping of the first and 
second broods brought about by the prolongation of the first brood. The bulk of 
the eggs of the first brood of moths were found to be deposited on the fruit itself, 
only about 20 per cent being located on leaves. 

“The data collected indicated that the calyx spray is important in the control 
of the insect, but does not have all the value that has been credited to it. 
From the observations and experiments it is evident that five sprays are ad- 
visable in a season like 3920 in the Payette Valley; one calyx spray, two sprays 
for the first brood, and two sprays for the second brood. The observations indi- 
cate that in certain years the spraying fails to adequately control the codling 
moth for the following reasons; (1) In years of very short crops little or no 
/spraying is conducted, and the number of wintering-over larvae increase greatly, 
causing a heavy infestation the following season ; (2) in many sections there are 
not enough spray outfits to aequately spray the orchards on time; (2) there is 
much careless spraying; not enough liquid is applied to cover all sides of the 
fruit with poison; and (4) many growers have not been putting the poison on 
the trees at the tunes when it would do the most good ; that is, they have not kept 
Informed of the stages of the codling moth and have applied the spray in a hit 
and miss manner; if they had known how the insect was developing the spray 
would have been more effective.” 

The use of hydrocyanic acid gas against vine moths, F. Stellwaao 
( Verhandl . Dcut. C, csell. Angcw. tint., 2 (1918), pp. 84-341 obs. in Rev, Appl. 
Ent 8 (1920), Scr. A, No. 10 , p. 421 ). — The treatment of vineyards with solu- 
tions of hydrocyanic acid in water has given very promising results, vine moth 
pupae being killed by gas from a solution as weak as 0.5 per cent. 

On the occurrence of Aedes sollicitans in fresh water polluted by acid 
waste, S. E. Hildebrand (Science, n. scr., 58 (1921), No 1804, V . 108). — The 
author records the occurrence of the salt-marsh mosquito A sollicitans in fresh 
water polluted by acid waste from a fertilizer factory at Savanah, Ga. The 
acid content of a sample of water taken farther down the stream, where the 
pollution had become greatly diluted, was found to be 2.08 per cent of free 
acid, with a large amount of iron. 

Literature on the relation of Anopheles to malaria, E Martini [Hyp. 
Rundschau, 80 (1920), No. 24 pp 787-748 ). — One hundred arid eight titles are 
listed. 

One or several species of malaria parasites? B. Maynk (Pub. Health Rpts. 
\V. 8. ] , 85 (1920), No. 48, pp. 2846-2858). — A review of recent work hearing on 
this question. 

Seasonal abundance of the mosquito-destroying top minnows Gambusin 
aflinis, especially in relation to male frequency, R. L Barney and B. J. 
Anson (Ecology, 2 (1921), No. 1 , pp 58-69, tigs. 5 ). — This is a contribution from 
the tJ. S. Bureau of fisheries. 

The rdle of live stock in malaria prophylaxis, E. Roubaitd (Pub. Health 
Rpts, fry, $.], 85 (1920), No 42 , pp. 2464, 2465) — This relates to the account 
noted from another source (E. 8 K., 43, p 853). 

Distinguishing characters of the larval stages of the ox-warbles Hypo- 
derma bovis and H. lineatum, w ith description of a new larval stage, E. W. 
Laake (lour. Ayr. Research [V 8 . ] , 21 (1921), No. 7, pp. 429- {57, ftps. 24 ). — 
This is a report of studies conducted by the Bureau <>r Entomology, IT x l»o- 
partment of Agriculture, with a view to determining the value of the posterior 
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stigmal plates and other characters for differentiating the four larval stages 
previously known and to describe a new larval stage of H. Ivneatum De V. 

The studies have shown that very reliable characters exist for distinguish- 
ing the larvae of these two species, separation in the last two stages, the fourth 
and fifth, having been found to be easy by a comparison of the form and struc- 
ture of the posterior stigmal plates. The character of the spiny armature, 
first described by Rrauer, which has been entirely relied upon by all investi- 
gators up to the present time for the distinguishing of the species, is good only 
for the last or fifth larval instar; while the characters of the stigmal plates 
permit, with absolute certainty, the differentiation of the fourth as well as the 
fifth larval Instar. Although stigmal plates vary greatly in the different stages 
of development and to a considerable extent in the same stage, and there may 
even be a marked variation between the two spiracles on the same specimen, 
yet there are always certain definite associated characters which can he relied 
upon for each species. 

During the course of his studies the author discovered a new or second larval 
stage, which was found in the esophagus of the host. This new stage Is unlike 
the small, heavily armed larva that hatches from the egg, or the larger, spine- 
less larva that is later found in the esophagus or on the back before molting 
to the next spiny stage. It is pointed out that there is a possibility of the 
occurrence of other intermediate stages, especially between the first stage and 
the first one found in the esophagus. The third or unarmed stage that reaches 
the back molts from the smaller or armed second stage before it leaves the 
esophagus, or possibly, in some instances at least, on its journey to the back. 
Many specimens from gullets, as long as 14 mm., are still in the second stage, 
while others similarly located and measuring as low as 11 mm. are in the third 
stage. 

The details are given of studies of the differentiation of H. Uncut un and 
H. bovis in the fifth, fourth, and third instars. There is also a description of 
the second Instar of H. lineatum and distinguishing characters in first instar 
larvae of both species. 

Experiments on the carriage of Intestinal protozoa of man by flies, F. M. 
Root (Amcr. flour. Hyp., 1 {1921 ) , No. 2, pp. tSt-153 , pis. S ). — 4< Free forms of 
Entamoeba histolytica and Vhiloinastix memili ingested by flies were killed in 
an hour or less, not encysting. Motile Chilomastix were observed in a fly’s 
feces seven minutes after it had fed on a stool containing them. Cysts of the 
intestinal protozoa ingested by flies were gradually killed in times varying with 
the species. . . . When flies which had ingested cysts were drowned m water, 
the cysts survived much longer. . . . 

“ In experiments designed to test the maximum capacity of flies at a single 
meal, it was found that a single house fly could ingest 0.0008 cc. of fluid and a 
single blow fly ( Calliphora erythrocephala i could ingest 0.022 cc. An infection 
with Herpctomonas muscae-dorncsticae was found in only one out of 225 speci- 
mens of Mu sea domestica examined at Baltimore. Two infections with H. 
mlhphorae were found in 124 specimens of C. erythocephala examined.’’ 

Notes on a cestode occurring in the haemocoele of house flies in Mesopo- 
tamia, J. H. WooDGF.n (Ami Appl. Biol. , 7 (1921), No. 4, pp. SJtf-SSl, figs . 5). — 
Dissections of house flies undertaken at Amara, Mesopotamia, led to the de- 
tection of u cost ode parasite in the abdominal haemoeoele. The total number of 
infected flies found was 5 out of 338 dissected in the locality. A description Is 
given of the parasite, preliminary feeding experiments are recorded, and the 
literature relating to the parasitism of the house fly by rested es is reviewed. 
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One year’s experiments in the control of the cabbage maggot, W. H, 

Brittain (Ent. Soo. Ontario Ann. Rpt., 50 {1919), pp. 61-58). — This is a report 
of experiments conducted in 1919 in continuation of work initiated In 1917 
(E. S. R., 43, p. 850). 

Some of the treatments were entirely inadequate to control the maggot. A 
few showed a decided advantage over the check plats, but not sufficient to make 
them worthy of further trial, namely, nicotin sulphate and clay, nicotin and 
sulphur, paradi chlorobenzene alone, and salt solution in the strength tested. 
Others actually appear to have weakened the plants to such an extent that a 
greater number succumbed to the attacks of the maggot than on the check rows, 
namely, dry lime sulphur, white arsenic, arsenate of soda, and combinations of 
these compounds. 

An examination of other treatments showed that the plat treated with to- 
bacco dust, corrosive sublimate, and clay mixture gave the smallest number of 
plants actually destroyed, with the creosote plat a close second, having only 
one more casualty and the largest tonnage per acre of any plat, as well as a 
lower cost of treatment and greater profit per acre. The plat treated with an- 
thracene oil was only slightly behind the creosote plat in the number of market- 
able heads produced, but it fell below the paradichloroberizene and soot plat in 
tonnage per acre, which, however, was probably due to another reason than mag- 
got control. The plat treated with tobacco dust, white arsenic, and clay was 
apparently next in efficiency, but this plat also fell below the para di chloro- 
benzene and soot plat in tonnage per acre, and even the paru dichlorobenzene 
and clay plat, which lost three times ns many plants but produced a greater 
weight of head. The paradichlorobenzene and soot plat came second in ton- 
nage per acre produced; the plants in this plat were noticeably benefited by the 
treatment, having a deeper green color of leaf and a healthier general ap- 
pearance than the other plats. 

The control of the cabbage root maggot in British Columbia, It C. Tre- 
herne ami M. II. Run mann {Ent. tioc. Ontario Ann Rpt 50 {1919), pp. 68 - 
70). — The corrosive sublimate treatment for the control of the cabbage root 
maggot was tested during 1919 in comparison with the tnr-paper-di.sk method. 
On untreated blocks of cauliflowers 70 5 per cent of the plants were injured 
by maggots. Where the tar paper disks were used the maggot infestation was 
25.3 per cent while in the case of three applications of corrosive sublimate 
(May 7, 13, and 2.S), infestation was reduced to 1.8 per cent. 

Observations on the life history of the wheat-bulb fly (Leptohylcmyia 
coarctata Fall.), F It. Petherbbidge (Jour. Aqr Rci. [ Enplarul ], 11 (1921), 
No. t , pp. 99-105, pis 2). — The author finds that Tj. coarctata has but a single 
generation each year in England, although Comte records two generations on 
wheat in Tunis 1 and Wahl records two generations m Germany but only one 
in Denmark (B. 8. R., 32, p. 350). Experiments and observations on the life 
history of this species are summarized as follows* 

“The flies hatch out in June and July and lay their eggs in bare soil about 
| in. below the surface in July, August, and possibly September. Most of these 
eggs hatch out early in the following spring, as they are usually found in the 
wheat plants in March and April. A few may, however, hatch out the same 
autumn, as on November 23, 1917, 1 found two third-stage larva attacking wheat 
plants on the university farm. On February 13, 1920, I found a second-stage 
larva attacking wheat on the university farm. 

“The larva on hatching from the egg makes its way into the middle of a 
wheat shoot, where it feeds at the base of the shoot which it kills Wahl has 

1 Parasites du Bl£. Uev. Agr. et Vit. Afrique JNord, 3 (1914), Non. 9<», 97. 
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shown that the larva may attack several slants In succession* When fully fed, 
the third-stage larva make their way into the soil, where they pupate about 14 
to 2 in* below the surface. Pupation usually takes place in May. 

44 This habit of egg laying in bare soil in the case of a specific peat seems to 
be unique and may possibly he due to a change of diet. It will he interesting 
to find out what happens when crops other than cereals are sown in soil con- 
taining their eggs.” 

Leishniania, Herpetomonas, and Crithidia in fieas, C. Basile (Paraai* 
tology , 12 (1920), No. 4, pp. $66-377, pis. 2),— An account based upon investiga- 
tions by the author. 

The response of Popillia japonica to light and the Wcber-Fechner law* 

A* H. Moore and W. H. Cole (Jour, Gen , Physiol, S (1921), No. S, pp. 331-335, 
fly. i). — Investigations with the Japanese beetle led to the conclusions that 
light and a temperature above 23° C. (73*4 F.) are necessary for the activity of 
Popillia. The effect of light as indicated by the rate of locomotor response is 
related to light intensity according to Feehner’s expression of Weber’s law. 

The rhinoceros beetle (Oryetos rhinoceros L,), S. Licefmans (Dept. 
Land!),, Ntjv. en Handel [Dutch East Indies 1, Mcdcth Inst. Plantenziekten, 
No. it (1920), pp. VI 11+156, pis. 19). — This is an extended report of studies of 
O. rhinoceros in the Dutch East Indies, which includes a 10-page summary in 
English, 

Sugar-cane beetles, 0. Moreira (Hoi. Min. Ayr., Indus, e Com. [Brazil], 
8 (1919), No. 2, pp. 103 -119, pis. 13; aba. in Rev. Appl Ent„ 8 (1920), tier. A, 
No. 7 , pp. 290-292) In the State of Pernambuco, where most of the Brazilian 
sugar is produced, son ere loss ha*s been caused by sugar-cane beetles, particu- 
larly hiyyrus fossator Dej. and Podalyus humilis Burm. 

The fig and willow borer (Phryneta splnator) , D. Gunn (Union Ho. 
Africa, Dept. Ayr. Huh 6 (1919), pp. 22, figs. 16). — ' This borer is said to have 
been known tor many years in South Africa and to be distributed throughout the 
Union. In many localities it seriously affects profitable growth of figs year 
after year. 

° Its principal food plants are willow and fig, but It also sometimes injures 
other trees, such as apple, peach, pear, plum, and grapevines. The eggs are 
deposited in slits cut in the bark of fig and willow trees. When the larvae 
emerge they feed at til st upon the tissue surrounding the egg slits; afterwards 
they burrow Into the wood, where they remain for about tw T o and a half years. 
The full life cycle of specimens under observation from the egg to the adult 
stage occupied a period of slightly over three years.” Destruction of the borers 
by use of a knife or strong flexible wire or the injection of paraffin or carbon 
bisulphid into the burrow and the application of fine wire netting is advised. 

The tobacco slug (Lcma bilineata Gernuir) , 0. P. van der Merwe (Union 
So. Africa , Dept. Ayr. Jour., 2 (1921), No. 1, pp. 28-38, figs. 3).— This is a report 
of studies of the biology and control of u beetle the larva of which is a source 
of injury to tobacco through feeding on the leaves. If many larvae are present 
on a leaf, in a short time only the midrib and a few large side ribs will be left 
The damage done by larvae brought into the sheds on the plants when harvested 
Is very great. 

Studies of flea-beetles, N. A. Kemner (Meddel. Centrahinst. Forsohsv. Jord- 
bruksom rddet, No. 185 (1919), pp. 17, figs. 12).— The author’s first contribution 
to the knowledge of flea-beetles deals with Haitian oleracm L„ its life history, 
habits, and economic importance in Sweden. The paper includes a list of 23 
references to the literature. 

Utilization of coecinellids for the control of insect pests in the south of 
France, P. Mauchai. ( Compt . Rend. Acad . Sci. [ Paris j, 172 (1921), No. 2, pp. 



mu 


ECONOMIC ZOOLOGY — ENTOMOLOGY* 


m 


105-101). — The author reports upon the introduction of Cryptolaemm won- 
trouzieri Muls, into France lrom California in 3918 and 1919, the rearing of it 
at Menton, and its establishment in the open. It is becoming acclimated to 
the Mediterranean littoral, and bids fair to play an important part in mealy 
bug control. 

The coffee-berry borer ( Stephanoderes hampei Ferr. [coffeae Hgd.]) 
In the Dutch East Indies, W. Roepke (Dept. Landb., Nfyv. en Handel [Dutch 
East Indies], Meded . Inst . Plantenziekten , No. 38 (1919), pp. 32, pis. 3). — A 
report of studies of this enemy of the coffee berry, with a list of 14 references 
to the literature. 

Banana root borer (Cosmopolites sordidus Germar), T. McCarthy (Ayr. 
Gaz. N. S. Wales, 31 (1920), No. 12, pp. 805-872, pis. 2, fig. /).— This account of 
V. sordidus deals with the character of its injury, describes and illustrates its 
life history and habits, discusses its seasonal history, und gives a brief account 
of precautionary and control measures and of its natural enemies. 

Apiculture in South Africa, A. J. Attbidgk (Bo, African Jour, Indus., 3 
(1920), No. 11, pp. 993-1000, figs. 9). — This deals with the present position and 
prospects of apiculture in South Africa. 

Swann control, G S. Dkmuth (U. 8. Dept. Ayr., Farmers ' Bui 1198 (1921), 
pp. 41, fifis IS ). — This account includes a discussion of the factors influencing a 
tendency to swarm, natural swarming, treatment to anticipate swarming, etc. 
The more important preventive measures are considered at some length. 

The normal bacterial llora of the bee, P. B. White (Jour. Path, and Boot., 
24 (1921), No. 1 , pp. (> $-78, plx. 2). — “ The intestine of the adult bee possesses a 
distinct fundamental flora of considerable constancy and relative simplicity. 
Further, the organisms are as a whole characterized by their predilection for 
glucose-containing media, and the fermentation of this sugar without gas pro- 
duction. Further, the majority are either anaerobic or thrive best under 
reduced oxygen conditions. The organism to which the name Bacillus con- 
stellatus has been gmn is probably closely related to B. bifidus communis of 
the breast fed infant. It probably corresponds to the “Bacterium D ” of White 
fE. S. R., 18, p. 56T], though lie states that there is no fermentative action on 
glucose. 

“ Whether the organism which lias been referred to as Streptococcus apis 
(var.V) in this paper is really the variety of 8. apis (Maassen) isolated from 
foul-brood larva? is doubtlul. According to White [E. S. It., 48, p. 58 J this 
organism is usually diplococcoid, hut limy occasionally form chains of two or 
more pairs. Growth occurs on gelatin at refrigerator temperature and lique- 
faction sets in. Mannite is fermented. The streptococcus of the adult bee 
differs in forming chains of great or considerable length and in not fermenting 
mannite. Attempts to obtain growth on gelatin at 22° O. have 1 ailed.'* 

A contribution to the life history of the Argentine ant, M. C. Grabham: 
(Ab«. in Bpt. Brit. Assoc. Adv. 8ci., 87 (1919), p 209). — This is an abstract of a 
paper in which the author describes the insidious introduction of this ant into 
Madeira, its spread, and rhe complete suppression of competing species. It is 
said to be established in destructive colonies in that island up to 2,500 ft. above 
sea level. Coffee cultivation bus been ruined, and every sort of fruit tree, citrus 
especially, which will support coccus or aphis almost entirely destroyed. Sugar 
cane and bananas still exist, though badly attacked, while sweet potatoes have 
disappeared in many districts. Every house is said to be invaded by the pest, 
and poultry, young birds, and bees are attacked by it. 

Growing the new black scale parasite, II. M. Armitagk (Calif. Citrogr., 6 
(1921), No. 5 , p . US, figs. 4 )• — A brief outline is given of the methods used by 
the California State Department of Agriculture in the rearing, at the laboratory 
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at Alhambra, at Aphycm lounsbwryi , the newly introduced South African black 
scale parasite. 

Control of red mite on apple trees, G. Stratford (New Zeal Jour, Ayr., 
20 (1920), No. 3, pp. 176-178 ). — In control work with oil sprays, all the brands 
of red oil used were very successful in the destruction of the winter eggs, and 
very few hatched. The experiments indicate that a delayed spraying, using the 
oil at the strength 1 ; 8, as late as possible, will do much to control red mite 
when in the egg stage. Lime sulphur used at the rates 1 : 0 and 1 : 25 appeared 
to have very little effect upon the eggs, whereas lime-sulphur sprays used at the 
rates 1 : 80 and 1 : 100 at fruit-formation period were more successful, clearing 
up the newly hatched mite to a remarkable degree. 

Bpinning inltes (family Tetranychidae) , W. W. Froggatt (Ayr. Gaz. N. S. 
Wales, 32 (1921), No. 2, pp. ISO-135, figs. 4 ).— Accounts are given of the red 
spider mite ( Tetranychua telaritis L.) and of the clover, or apple stem, mite. 

FOODS— HUMAN NUTRITION. 

A study of the factors affecting temperature changes in the container 
during the canning of fruits and vegetables, C. A. Magoon and 0. W. Cul- 
pepper ( U . S. Dept. Agr. Bui. 956 (1921), pp. 55, figs. 57). — Following a critical 
review of the literature on the subject, a report is given of an extensive investi- 
gation of the factors influencing temperature changes in the containers (both 
tin and glass of various sizes) during the single period and intermittent 
processing of vegetables and also during the subsequent cooling. A special 
apparatus was devised for measuring the temperature changes at the center of 
the can by means of a properly calibrated and standardized mercury thermom- 
eter. The apparatus, which is described and illustrated, is suitable for use 
either with the commercial tm can or with the glass jars of the Mason screw-top 
type, and is said to be easily constructed and operated and to be sufficiently 
accurate for all practical purposes. 

Preliminary experiments to serve as a basis for comparison indicated that the 
general factors affecting the rate of change of temperature at the center of the 
can are the diameter of the container, the conductivity, thickness, and radiative 
power of its walls, the temperature, conductivity, and mobility of its con- 
tents, and the temperature, conductivity, and movement of the medium sur- 
rounding it. 

The materials used in the single processing tests were string beans, peas, lima 
beans, soy beans, asparagus, sweet corn, pumpkins, sweet potatoes, tomatoes, and 
cabbage, and in the intermittent processing string beans, sweet corn, soy beans, 
and sweet potatoes. These materials were found to fall roughly into two groups 
with reference to time- temperature relations, the first consisting of those 
vegetables such as string beans, tomatoes, etc., so packed that there is a free 
liquid filling the spaces between the pieces of material, and the second those 
materials such as corn, pumpkin, etc., so packed that little or no convection 
can occur. In the former the rate of change of temperature was very rapid 
and in the latter very slow unless mechanical agitation was employed. Varia- 
tions in the composition of the material had very little effect if the consistency 
was such that no convection could occur. The glass container was found to have 
a marked retarding effect upon the rate of rise in temperature in materials of 
the first group, but to be of little importance in the second group. Differences 
in the diameter of the container were of much less importance in materials of 
the first than those of the second group. In materials of the first group cooling 
was very rapid, but was considerably slower in materials of the second group. 
Cooling in air was always much slower than cooling in water. 
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The addition of sodium chlorid or of dilute sugar solutions had very little 
effect upon the rate of change of temperature in the can, but concentrated sugar 
solutions and starch solutions had a marked retarding effect, increasing rapidly 
with the concentration. Other viscous material, such as protein or pectin, was 
also found to retard the rate of change of temperature. 

In the intermittent process any change during the first processing period 
which Interfered with convection was found to retard the rate of change of 
temperature during the second processing period. If the material at the 
beginning was such that no convection occurred, the first processing period 
had little or no effect upon the rate of change of temperature during the second 
period. 

The chemical composition of natural and polished Italian rice, G. 
Issoglio (Atti R . Acoad. Set. Torino , 58 (1918), No. 12 , pp. 781-7JH). — Analyses 
are reported of several varieties of Italian rice, the data given including in addi- 
tion to proximate analyses determinations of total phosphorus, lecithin, and phytic 
phosphoric acid, total ash, and ash soluble and insoluble in 10 per cent HG1. It 
is pointed out that the polished rice is much poorer in both inorganic and organic 
phosphorus compounds than the natural rice. 

Hypochlorite process of oyster purification. — Report, on experimental 
purification of polluted oysters, on a commercial scale, by floating them 
in sea water treated with hypochlorite of calcium, F. A. Carmelia (Pub. 
Health Rpts. [ TJ . S. J, S6 (1921), No. 16, pp. 876-888 ). — The method previously 
suggested bv Wells (E. S. R., 35, p. 7C3) ns a feasible process for purifying 
polluted oysters has been tested on a commercial scale at Great Kills Harbor 
on Raritan Bay, New Jersey. 

The oysters, In 00 to 150 bu. quantities, are floated In sea water containing 
sufficient calcium hypochlorite to give from 4 i« 6 parts per million of free 
chlorin. After 6 hours a second treatment of the water with liyi)oehlorito is 
made, and the oysters are allowed to remain undisturbed for an additional 
period of from 12 to 18 hours, when they are ready to be removed and mar- 
keted. The bacteriological results of this treatment in the cuse of oysters of 
an original Bacillus coli score of 50 or more showed on average reduction of 
00 per cent of the B . coli count. It is believed that oysters with an original 
score of from 230 to 320 represent about the maximum pollution which can be 
safely reduced to an acceptable score. The application of this process on a 
small or large scale Is considered entirely feasible and desirable if properly 
supervised. 

Metabolism and growth from birth to puberty, F. G. Benedict and F B. 
Talbot ( Carnegie Jnst. Wash. Pub . 302 (1921), pp. VI+218 pi. 1 , figs. 53 ). — 
Tills monograph reports in detail the results of the investigation of the basal 
metabolism of children from birth to puberty which have been briefly sum- 
marized in previous papers by Talbot (E. S. R. t 42, p. 168) and Benedict (E. S. 
R., 43, p. 168). The present report and two previous monographs from this 
laboratory (E. S. R., 32, p. 461; 34, p. 861) give a complete summary of the 
results obtained in the whole research on the metabolism of children during 
this period, together with a comprehensive and critical discussion of the data 
presented in the literature on the metabolism of children. 

From the data obtained in this investigation the authors have attempted to 
establish a prediction for normal metabolism for boys and girls The plotted 
curves for total calories per 24 hours, referred to weight, when compared with 
the essential physical data for the individual children, gave for body weights 
of less than 10 kg. an error for the boys in the prediction of metabolism of 
±8.7 per cent and for the girls ±11 8 per cent. Above 10 kg. the error in ore 
diction was ±6.3 per cent for the hoys and ±7.5 per cent for the girls, wriile 



562 


EXPERIMENT STATION RECORD, 


[Voh U 


for 15 kg. or above the respective errors were ±5.8 and ±6.1 per cent. The 
predicted heat from total calories, referred to surface, when compared with 
actual data showed with a surface area below 0.45 sq, m. an error prediction 
of ±7.7 per cent for boys and ±11.6 per cent for girls. With surface areas 
between 0,5 and 0.65 sq. m. the errors in prediction were, respectively, ±7.8 
and ±8.5 per cent, and for surface areas of 0.65 or above ±6,8 and ±6.8 per 
cent. The prediction of the metabolism of boys by the multiple prediction 
formula of Harris and Benedict (E. S. It., 41, p. 760) gave a prediction error 
of ±6.3 per cent, the same as for body weight. 

The authors conclude that “ if due cognizance is taken of the probable devia- 
tions from the general trend, the curves for total calories referred to body 
weight and total calories referred to body surface may be considered as dis- 
tinctly helpful in indicating whether or not there is great diversity from the 
general trend with children having any particular configuration or any particu- 
lar illness, or subsisting upon any dietetic regime or nutritional plane, or with 
any physiological change affecting the group.” 

To assist clinicians a table has been prepared giving the most probable heat 
production for each 500 gin of body weight for both boys and girls, thus en- 
abling a rapid comparison of actual and probable heat production. 

Nutrition in Vienna: A study of the food supply and state of nutrition 
of the working classes in Vienna, M. R. G ribbon and M. I. H. Ferguson 
{Lancet j London 1, 1921, L Vo. 10 , pp. 1/V/-476). — The authors report briefly the 
results of a detailed study of the diets of 40 families of the poorer classes In 
Vienna, including 49 men, 65 women, and 139 children under H years. In de- 
termining the energy value of the food eaten Atwater’s analyses were generally 
used and for the man value of the families Lusk’s coefficients. With these 
coefficients the average dietary yield per man per (lay of the 40 families was 
energy 2,064 calories, total protein 64 gm., protein from animal sources 5.3 gm., 
and fat 40.2 gm. The available energy was calculated as about 1,860 calories. 
Most of the dietaries included a small amount, about 125 gm. per week, of meat 
In the form of pork, horse meat, or sausage. Only 2 of the families had fresh 
milk, and the fat was generally in the form of mnrgarins. 

The data are classified in two groups, one of 29 families in which rickets were 
present, and the other of 20 families without rickets. The energy value of the 
diet of the families with rickets was 440 calories per man i*»r day below that 
of those without it, the protein intake 13.2 gm. less, and the animal protein 3.3 
gm. less. The differences were chiefly due to a greater shortage of flour, bread, 
and vegetables, with hut little difference in the average amount of tat. Height 
and weight measurements of the children showed that the Insufficient diet was 
associated with marked deficiency in growth, the deficiency in weight being more 
marked than in height. 

Vitamins essential food factors, B. Harrow (New York: E. P. Dutton <£ Co., 
1921, pp. XI+219, ftps. 8). — About two-fifths of this volume consists of an ele- 
mentary treatment of the functions of the hitherto recognized constituents of 
the diet. About the same amount of space is devoted to vitamins, which are 
sketched in their relationship to plant growth, beriberi, rickets, scurvy, and pel- 
lagra. The rest of the volume consists of an appendix, including considerable 
material from the British committee report on vitamins previously noted (E. S. 
R., 43, p. 262). 

The physiological value of the vitamins, A. D. Emmett (/own Amer. 
Pharm. Asuoc,, 10 {1921), No. 3, pp , 110-182). — A review and discussion of the 
literature dealing with the physiological significance of vitamins. 

The distribution of accessory food factors (vitamins) in plants, E. M. 
T)eee (So. African Jour. Sol, 17 (1920 ), No. 1 , pp. 121-120).— This is a brief 
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summary of present knowledge concerning the distribution in the plant world 
of vitamins A, B, and C. It is pointed out that while green cabbage contains 
both vitamins C and A, the etiolated leaves of the white heart of a cabbage 
possess antiscorbutic but no growth-promoting properties, thus indicating the 
probability that the production of A is connected with photosynthesis in the 
green leaves. 

A note on the differentiation of the yellow plant pigments from the fat- 
soluble vitamin, M. Stephenson (Biochem. Jour., 14 {1920), No. 6, pp. 7 15- 
7 20, fig . 1). — This is a further contribution to the question of relationship 
between vitamin A and the yellow plant pigments. 

A crude alcohol light petroleum extract of dried carrot, when added to a fat 
lacking in vitamin A, conferred upon it growth-promoting properties and protected 
rats from keratomalacia. Pure carotin extracted from carrots was without 
effect, thus showing that the active substance in the extract was not carotin. 
Butter from which the coloring matter had been completely removed by filtra- 
tion through charcoal dhl not lose its growth-promoting properties. 

The author concludes that vitamin A can not be identified with carotin. 

The effect of temperature and of H-ion concentration upon the rate of 
destruction of antiscorbutic vitamin, V. K. LaMer, II. L. Campbell, and H. C. 
Sherman (Bor. bJxpt. Biol, and Med. Proc IS {1921), No. 4* PP * f&3> 123). — In 
this brief report of a study, the details of which art* to bo presented In a later 
paper, the authois note that boiling for 1 hour destroyed practically 50 per 
cent and for 4 hours 70 per cent of the antiscorbutic vitamin present in tomato 
juice of natural acidity of pH- 4.2. On neutralizing partially or entirely the 
natural acidity of the juice, boiling for an hour, immediately cooling, ami re- 
acidifying, it was found that the rate of destruction of the vitamin at 100° G. 
increased regulai Jy with the extent of neutralization At pH ““5.1 to pH=-4,9 
the destruction during 1 hour’s boiling was increased to 58 per cent, while 
with an initial H ion concentration of pH— 11, falling to about pH—9 during 
boiling, the destruction was about 05 per cent. On repeating these experiments 
with renchii flea tinu omitted and storing the juice for 5 days in the ice box, the 
destruction amounted to 90 or 95 per cent. 

“Whether the difference between the juices which were, and those which 
were not, reacidified is attributable wholly to the prolonged action of the 
hydroxyl ions at a temperature of 10°. and pH only 9, or whether there are 
here involved other factors, possibly including a tendency toward reversal of 
the destructive process upon reacid ilieation, remains to be determined.” 

The effects of heat and aeration upon the fat-soluble vitamin, F. G Hop- 
kins {Biochem. Jour., J } {1920), No ft, pp. 725-733, fii)* 5 ). — To determine the 
effect of heating and aeration upon vitamin A, 8 series of feeding experiments 
were conducted upon young rats so selected that all of the animals of a single 
series were of the same age, size, and sex, from 8 to 10 rats being used in 
each series. The animals were all fed a basal ration of purified eascinogen, 
potato starch, cane sugar, salt mixture, and 15 per cent of filtered butter. Half 
of the rats in each of 0 sets received butter heated in the autoclave for different 
lengths of time without aeration and the other half the same butter heated 
with aeration. In one set the butter w^as heated at 80° C., and in another was 
exposed in thin layers for a week at ordinary temperatures. 

In all of these experiments growth was normal on the unaerated fat, but 
cessation of growth resulted with the aerated fat. In 00 per cent of all the ani- 
mals fed upon butter aerated at 120° for 4 hours or more symptoms of eye 
trouble developed, but in none of the animals on the unaerated butter. These 
studies indicate that 4 hours’ exposure to 120° in the absence of air does not 
appreciably affect the vitamin content of butter, at least when fed at 15 per 
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cent of the food intake; that 12 hours' exposure under the same conditions in- 
volves slight destruction; aeration for 4 hours at 120 p destroys the greater 
part of the vitamin, and for 12 hours causes almost complete destruction; 
aeration at 80° destroys the vitamin quite rapidly, and exposure to air at 
ordinary temperatures for a week practically destroys the vitamin. Identical 
figures were obtained for the iodin value of the fatty acids of the butter before 
and after heating for 4 hours in a stream of air at 120°. 

A brief note is also made of experiments conducted to determine whether 
any destruction of vitamin takes place during the commercial purification of 
vegetable fats such as palm kernel oil and peanut oil. No difference in vitamin 
content could be observed between the crude and refined product. 

Attention is calk'd in the discussion of the experimental data to the influence 
of season and of stock upon growth curves. In the opinion of the authors the 
curve of normal growth of animals varies with both these factors, and hence 
it is considered advisable to compare growth upon a given dietary with curves 
obtained at the time of the experiment from comparable animals on a normal 
dietary rather than with an accepted curve of normal growth 

Researches on the fat-soluble accessory factor (vitamin A). — VI, Effect 
of heat and oxygen on the nutritive value of butter, .T. C Drummond and 
K. H, Coward ( Uiochem . Jour., 14 (1020), No. 6 , pp. 134-739, figs . 3).- -The tech- 
nique employed in this study was the same as that described in the third paper 
of this serjes ( E. S. R„ 44, p. 704), and thus <1 ffered from the method of 
Hopkins in the above study in that the butter fat was fed in small amounts 
(0.2 gm.) as a supplement to the daily vitamin A-free basal ration to rats 
whose growth had been completely inhibited by withholding this vitamin from 
the diet. The temperatures and time of aeration were as follows - Exposure to 
a current of lhe steam tor 0 hours, and heating at 90° O. for 15 hours, ai 50° 
for C hours, and at 87° for 8 weeks with and without exposure to air. 

The results of these studies also indicate that destruction of vitamin A 
takes place rapidly at high temperatures, and to a considerable extent at tem- 
peratures as low as 87° in the presence, but not in the absence, of air. 

The action of ozone on the fat-soluble factor in fats, S. S. Zilva (lUochem, 
Jour.. 1/f (1020), No. 6, pp. 7 40, 741 ). — Following tbe observation that vitamin A 
in butter fat is inactivated by exposure to ultraviolet rays (E. S. R., 42, p. 59), 
a further study was made to determine whether this was due to the ad ion of 
the rays or to ozone produced by the mercury quartz lamp. Cod liver oil ex- 
posed for 10 hours in thin layers to the action of ultraviolet light in an 
atmosphere of CO* gas was not inactivated with respect to vitamin A, hut 
on exposure for from (1 to It) hours to a current of ozone in a dark bottle 
impervious to light it became so inactivated that large doses tailed to promote 
growth in rats on a diet otherwise deficient in vitamin A. 

This is thought to prove conclusively that ozone inactivates vitamin A in 
active oils and fats, n finding in agreement with the observations of Hopkins 
and of Drummond and Coward noted above. 

A note on the relative activity of the fat-soluble accessory factor in cod 
liver oil and butter, S. S, Zilva and M. Mi mi a (Lancet) [London], 1021, /, 
No. 7, p. 323). — The authors call attention to the remarkable therapeutic value of 
cod liver oil, especially m the treatment of rickets, and to the probability as 
suggested by Mellanby (E. S. It., 41, p. 364) that its action is due to the pres- 
ence of vitamin A. It is suggested that the superiority of cod liver oil in this 
respect over other substances containing vitamin A is due to its remarkably 
high content of the vitamin. A sample of crude unrefined cod liver oil was 
found to be 250 times as potent as butter, and refined oil, while less potent than 
the crude oil, was of considerably greater value with respect to vitamin A than 
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butter. Tn view of the recent findings of Hopkins, Drummond and Coward, 
and Zilva in regard to the instability of vitamin A when exposed to air or 
ozone, as noted above, the difference in potency of crude and refined oil is 
suggested as being due to partial destruction of the vitamin during the process 
of refining. 

The influence of aeration on the stability of the antiscorbutic factor, S. S. 
Zilva ( Lancet [London], 1921, I, No. 10, p. 1ft 8 ). — In this preliminary note the 
author reports briefly the results of experiments which indicate that the anti- 
scorbutic vitamin is inactivated by aeration, an observation suggested as a 
possibility by Delf (E. S. Ii., 48, p. 567). 

Lemon juice from which the organic acids were removed by precipitation with 
OaCOi was used as the source of the antiscorbutic vitamin, the minimum protec- 
tive dose for guinea pigs of such a solution being about 1.5 to 2 cc. On aspi- 
rating air through the solution for 12 hours at laboratory temperature, daily 
doses of 3 and 5 cc. proved insufficient to prevent, but delayed slightly, the 
onset of scurvy in guinea pigs, and 7 cc. was inadequate for promoting growth. 
Daily doses of 1.5, 8, and 6 cc. of the decitrated juice which had been boiled 
for 1 hour with constant aeration proved insufficient to prevent or delay the 
onset of scurvy, while dally doses of 1.5, 4, and 0 cc. of the juice boiled for 2 
hours in an atmosphere of COa provided ample protection. 

Attention is called to the similarity in behavior of the antiscorbutic and 
fat-soluble vitamins to heat and aeration, while the antmeuritic factor is ap- 
parently more stable to oxidation. “All the data available In connection with 
the belivior of the antiscorbutic and the fat-soluble factors at high temperatures 
will have to be reconsidered in view of the latest results obtained as regards 
their great tendency to be inactivated on aeration, especially when heated.” 

Effect of a ration low in fat-soluble A on the tissues of rats, M. Davis 
and J. Outhouse (Amer. flour. Diseases Children , 21 (1921), No. 8, pp. SOU- 
811). — A brief report is given of the histological examination of the organs of 
three generations of rats on a deficient diet consisting of crushed oats, polished 
rice, and skimmed milk ad libitum, supplemented by a limited amount of cooked 
potato and egg white. 

The typical symptoms of xerophthalmia appeared in from four to five months 
in rats on this ration. Other pathological conditions noted were distention 
of the stomach and intestines with gas, marked anemia, and fragility of the 
bones. Histological examination of the principle organs showed few changes. 
The heart, pancreas, liver, and testes were normal in most eases, while the 
kidney and spleen showed slight changes, principally congestion and chronic 
inflammation. 

The nutritional requirements of yeast, E. I. Fulmer, V. E Nelson, and 
F. F. Sherwood (Jour. Amer . Cham, Roc , J f 8 (1921), No. 1, pp. 180-199, figs. 5).— 
The nutritional requirements of yeast have been made the subject of an ex- 
tensive investigation, which is reported in part in the following papers: 

I. The rdle of mtamms in the growth of yeast (pp. 186-191). — The general 
method employed in this and the following paper consisted in studying the 
effect on the growth of yeast of the addition to a standard medium of known 
amounts of the material to he tested. To determine the effect of waiter-soluble 
B. water solutions of evaporated alcoholic extracts of ether extracted wheat 
embryo and alfalfa were added in varying amounts to a basal medium, 100 cc. 
of which contained 0.3 gin. of ammonium sulphate, 0.2 gm. of monopolassium 
phosphate, 0.025 gm. of magnesium sulphate, and 10 gm. of cane sugar, and their 
effect upon the growth of yeast determined. The yeast growth curves obtained 
were similar in showing optimum concentrations for the material in question, 
but were unlike in that the optimum concentration of the alfalfa extract (1,2 
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fim. dry weight per 100 cc. medium) was far more potent than the wheat 
embryo extract at Its optimum concentration of 0.06 gm. dry equivalent. This 
is thought to indicate that the relative potencies of two materials can not be 
determined by comparing the effects of extracts of equal weights of the mate- 
rials, but instead the optimum concentration of each material must first be 
determined. 

When the extracts were heated for an hour with 5 per cent NaOH under 
pressure and after neutralization again tested as yeast stimulants, no decreased 
activity was noted, thus indicating that the stimulant is not water-soluble B, 
which is known to be inactivated by treatment with alkali. Further experiments 
on the growth of yeast in a medium consisting of the optimum concentration of 
alfalfa or of wheat embryo plus 10 per cent sugar Indicated that the extract 
contained sufficient nitrogenous and inorganic constituents for the growth of 
yeast. Further proof that water-soluble B is not necessary for the growth 
of yeast was obtained in the development of a synthetic medium of known 
constituents which has not been improved by the addition of vitamin-containing 
extracts 

II. The effect of the composition of the medium on the growth of yeast (pp. 
191-109). — Tins paper reports it) detail the im estimation of the influence of the 
nature and concentration of known components of the medium on the growth of 
yeast, which lias resulted in the development of the optimum medium for yeast 
growth at 39° C. as noted above. This medium, which contains in 100 cc. am 
monimn clilorid 0.18, calcium eWorld 0.1, dipot nssium phosphate 0 1, precipi- 
tated calcium carbonate 0.04, dextrin 0.0, and cane sugar 10 gtn., is said to give 
better growth in yeast than can bo obtained with Williams’s medium (E. S. 
It., 41. p 070) with the addition of alfalfa extract. 

Attention is called to the fact that the optimum concentration of ammonium 
chlorid for the growth of yeast is the concentration of the salt in which the 
protein (wheat gluten) is least swollen. 

The nutritive value of extra-yeast bread, I\ B. Hawk, O. A. Smith, and 
O. Bkroeim (aS 'or. Expt. Biol. and Med. Proe.. 1H (/.O'?/), No. pp. JJ0 , 111).- -A 
brief note is given of experiments illustrating the superior nutritive value of 
extra-yeast bread. 

Eleven rats, on a diet of white bread, salts, and butter fal, grew very poorly 
with an average gain in weight of 18 gm. in 9 weeks, while another group of 
11 rats of the same initial weight, on a diet similar to the preceding with the 
exception that 5 per cent of dried yeast was added to the flour and extra lresh 
yeast used in making the bread, made an average gain of 59 gm The extra 
gam is attributed to the high content of \itamm B in the extra >east bread and 
to the supplemental action of the complete protein of the yeast 

The nutritive value of lard, J. C. Drummond, J Golding, S S Zilva, and 
R. H. Coward (Biochcm. Jour., 1 4 [1920), No. 6, pp. 742-75$. pi 1 , ftps. 7). — 
The mooted question of the presence of vitamin A in lard was made the sub- 
ject of an extensive investigation along two lines as follows ; 

I. Influence of diet of pigs on the vitamin content of pig fat (pp. 743-748). — 
This study consisted briefly in placing 5 groups of pigs of the same litter at 
weaning on experimental rations of toppings and whey, toppings and grass, 
full mixed diet with grass, toppings, whey and grass, and toppings and a syn- 
thetic whey. At the end of 3 months the animals were slaughtered, and sam- 
ples of the hack and perlnepliritic fat in small cubes weighing about 1.5 gm. 
were used as a supplement to the basal ration of rats whose growth had been 
brought to a standstill by a deficiency of vitamin A. Growth curves and 
photographs of the slaughtered animals showed that growth was much better 
on the diets rich in A. The body fats of the animals fed on diets deficient in 
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vitamin A were found to be of no value as a source of that vitamin, while 
those of the grass- fed animals, particularly those receiving a mixed ration, 
contained appreciable amounts of A, 

M These experiments demonstrate that storage of the vitamin A will occur 
in the body fat of the pig, provided that the animal receives a diet containing 
considerable amounts of that substance. This finding is of importance, since 
it shows that, the pig is not an exception to the rule that storage of the fat- 
soluble vitamin A in the fat depots occurs in animals under suitable conditions. 
It does not appear that pig fat, weight for weight, is as rich in vitamin A as 
Is the btxly fat of other animals fed on a similar type of diet. This may, how- 
ever, be due to the fact that the mass of adipose tissue is so much greater 
In the former species, and that the concentration of vitamin per unit weight 
of fat would tend to be smaller than in a species such as the cow, where fat 
deposition is less marked/’ 

II. Influence of the processes employed in the manufacture of lard on the 
vitamin ptesent in pig fat (pp. 748-753). — In this study samples of pig fat such 
as used at a modem lard factory and samples of lard made from the same batch 
of fat were tested in the usual way for vitamin A, The untreated pig fat was 
found to contain appreciable amounts of A, while the samples of lard were 
inactive. A single sample of lard prepared in the same factory from very 
active back fat was found to possess some activity, although not nearly so 
pronounced ns that observed by Hamels and Eoughlin (E. S. It., 43, p. 764). 

The absence of vitamin A or its very low content in commercial lard is at- 
tributed to two causes. “First, the diet usually given to fattening pigs in this 
country is seldom rich in vitamin A, so that, the average sample of pig fat 
contains little or none of that substance; secondly, the processes of lard manu- 
facture undoubtedly cause the destruction of much of the vitamin present 
in the original pig fat, probably owing to the exposure of the fat to oxygen 
at high temperature.” 

Note on the vitamin content of milk, F. O. Hopkins (Biochem. Jour H 
(1920), No. 6\ pp 7 21-12 f f, Jig * 4)- — In reply to the paper by Osborne and 
Mendel (E. S. K, 43, p. 163), in which they report inability to obtain satis- 
factory growth in young rats with small amounts of milk as a source of vita- 
min JB as previously reported by the author (E. S. It., 28, p. 200), a series of 4 
experiments involving from 8 to 18 rats Is reported, the results of which 
confirm the author’s earlier experiments. It is noted, however, that successful 
experiments were conducted in the spring, while earlier attempts in the winter 
were not so .successful. That the apparent seasonal variation in these results 
is not due to differences in the milk is considered probable in view’ of the re- 
sults of Osborne and Mendel, and also from an incomplete observation included 
in the present paper of the properties of the milk of goats on winter and sum- 
mer feed. Hats on the dietary including the summer milk grew if anything less 
well than those on the winter miik. 

Nitrogenous equilibrium and vitamin deficiency, A. Desgrez and H. JIierry 
( Compt . Rend. Acad . Sci. [Paris], 170 (1920), No. 20, pp. 1209-1211). — To deter- 
mine whether or not nitrogen equilibrium is susceptible of being influenced by 
the nature as W’ell as the calorific value of the other constituents of the diet, 
adult male rats were placed on a diet of salts, water, egg albumin, pure sugars 
(sucrose, lactose, and d-fructose), and fats free from nitrogen (pork, mutton, 
and beef fat). The amounts of salts were kept constant, vrliile the proportions 
of the other ingredients were altered By following the nitrogen balance with 
varying combinations the necessary proportions to attain nitrogen equilibrium 
were determined. 
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It was found possible to maintain equilibrium for 8 periods of 8 days each 
with the same rat on diets containing per gram of rat per day (1) protein 
0.009, sugar (sucrose 95 and lactose 5 parts) 0,02, and fat (lard 1 part and 
mutton fat 0.5 part) 0.019 gm*; (2) protein 0.008, sugar (the same composition 
as in 1) 0.018, and fat (1 part of lard, 1 of beef fat, and 0.5 of mutton fat) 
0.02 gm. ; and (3) protein 0.0046, sugar (levulose 50, lactose 4, and sucrose 46 
parts) 0.022, and fats (the same composition as in 2) 0.019 gm. The authors 
conclude that rats can be maintained for a certain length of time in nitrogen 
equilibrium on a diet deficient in vitamins and of varying proportions of 
protein, fats, and sugar, but furnishing a fixed and sufficient energy value. 
The minimum of each of the three constituents is determined by the chemical 
nature and ratio of the other two constituents. The minimum of nitrogen is 
obtained when sugar Is present to a certain extent in the diet. 

Nitrogen equilibrium and carbohydrates in the food ration, A. Desoiusz 
and H. Biekry {Com.pt. Rend. Acad Soi. [Paris], 171 {1920), No. 26, pp. 1398- 
1896). — This paper reports a continuation of the study noted above by attempts 
to determine the amount of sugar necessary to establish nitrogen equilibrium 
in rats on diets containing given amounts of protein and fat, the same method 
of procedure being followed ns in the preceding study. 

It was first noted that on passing abruptly from the ordinary to the syn- 
thetic diet containing a high proportion of protein and fat with respect to 
sugar the atwnal lost nitrogen rapidly. On decreasing the amount of the 
same protein and fat and correspondingly increasing the amount of sugar, 
however, nitrogen equilibrium was promptly attained. 

With a ration comprising per gram of rat per day 0.0078 gm. of egg albumin, 
0.036 of fat (1 part of beef, 0.5 of mutton, and 1.5 of pork fat), and 0.019 gm. 
of sugar consisting of 30 parts of lactose and 90 of sucrose, the nitrogen bal- 
ance for 8 successive days was —0.004, -f-0.024, and -f0,02 gm. On decreasing 
the amount of sugar and replacing it by an isodynamic equivalent of fat the 
nitrogen balance became negative on the following day and by returning to 
the original diet again became positive. By keeping the amount of fat and 
salts fixed, decreasing the amount of protein, and increasing the sugar nitrogen 
equilibrium was obtained with 0.0047 gm. of protein, 0.036 of fat, and 0.022 of 
sugar, the latter consisting of 45 parts of sucrose, 5 parts of lactose, and 50 
parts of levulose. The authors conclude that beyond a certain limit carbo- 
hydrates can not be replaced by any other food material. 

The antiscorbutic action of whole and pressed raw potato, Bezssonofe 
( Compt . Rend. Acad . Scl. [Paris], 172 (1921), No. 1, pp. 92-94). — The author 
reports the results of a comparative study of the antiscorbutic action of raw 
white potato and the same potato crushed in an hydraulic press and adminis- 
tered as the juice and marc, both being fed to guinea pigs In addition to oats 
and w^ater. The juice and marc of the pressed potato proved Inferior In 
antiscorbutic proporties to the whole raw potato. The extracted juice pos- 
sessed some antiscorbutic power, but the marc alone was almost without effect. 
With the whole raw potato 15 gm. proved sufficient to prevent scurvy, while 
40 cc. of the juice appeared to be the minimum protective dose. 

Malnutrition, T. Clark (Pub. Health Rpts. [17. 8.], 86 (1921 ) , No. 17, pp. 
928-980). — This is an adaptation of an article originally prepared for the Child 
Hygiene section of the U. S. Public Health Service by L. E. Holt. The symp- 
toms, causes, and treatment of malnutrition are briefly discussed, and suggestions 
are given for proper dietaries for infants and older children. A height and 
weight table for boys from 5 to 18 5 years of age is Included. 

The genesis of edema in beriberi, R. McCabbison (j Roy. Soc. [London], 
Proc ., Ser. B, 91 (1920), No^B 686, pp. 103-110 , figs, 3).— The conclusions con** 
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ceroing the effect of deficient dietaries upon the adrenal glands previously 
reached by physiological methods of adrenalin estimation (E. S. It., 44, 262) 

have been confirmed by chemical determinations of the adrenalin content of the 
adrenals of 22 pigeons suffering from polyneuritis as the result of a dietary of 
autoclaved milled rice. In the 10 cases in which edema was present the quantity 
of adrenalin greatly exceeded that found in health, and also with two exceptions 
exceeded that found in dry beriberi. 

'* Whatever the function of the adrenal medulla may be, the excessive produc- 
tion of adrenalin under conditions of 1 vitamlnic ’ deficiency is concerned with the 
causation of the edema found in this order of cases. It must, therefore, be taken 
into consideration as a possible factor in the causation of edema in general.” 

Famine-dropsy as a food-deficiency disease, .T. A. Nixon (Bristol Med . 
Chirurg. Jour., 87 (1920), No. 140, pp. 187-148). — The author describes briefly 
famine-dropsy (w r ar edema or hunger edema) as it occurred in French prisoners 
of war during the recent, war. The disease is characterized by four principal 
symptoms, edema, polyuria, bradycardia, and asthenia, and is differentiated from 
similar conditions due to beriberi by the absence of nerve changes, from scurvy 
by the absence of characteristic scorbutic changes, and from pellagra by the 
absence of characteristic skin lesions and mental changes seen In pellagrins. 
The condition occurs as the result of prolonged underfeeding, not of a single food 
factor, but of proteins and calories. The fact that the diet of most of the sub- 
jects had been extremely liquid is thought to indicate that excessive intake of 
fluid Is essential to the production of edema. Rest in bed, warmth, and a diet rich 
in carbohydrates and adequate in protein brought about prompt recovery If the 
condition had not progressed too far. Cod liver oil is said to be an excellent 
remedy. 

Ophthalmia and diet, T. B. Oshokne and L. B. Mendel (Jour. Ainer. Med. 
Assoc., 76 (1921), No. 14 , pp. 905-908 ). — A brief review is given of the literature 
on the relation to a lack of fat-soluble vitamin of the eye disorder variously 
known as xerophthalmia, keratomalacia, or the more general term ophthalmia. 
The literature reviewed also includes early references, before the vitamin 
hypothesis had been established, to serious eye conditions occurring In im- 
properly nourished animals. As a further contribution to the study of the 
relationship between ophthalmia and lack of vitamin A, the authors have 
tabulated the Incidence of eye disease in 1,000 rats from their laboratory, rep- 
resenting essentially the entire group under study during one year. All of 
these animals were kept in the same laboratory and w r ere not grouped according 
to any system of feeding 

Of the entire number of animals 69 out of 136 on diets deficient in vitamin 
A showed symptoms of eye disease, while none of the other animals showed any 
such symptoms, although over half were on diets deficient in one respect or an- 
other. Contrary to the findings of Stephenson and Clark (E. S. R., 44, p, 262) 
that the eye disease begins at a later date than nutritive decline, the eye symp- 
toms In 33 of the 69 animals were noted at approximately maximum body weight 
before nutritive decline set in, in 15 after a decline of from 10 to 20 gm. from the 
maximum weight, in 13 after a decline of from 20 to 30 gm., and in only 8 
after a decline of more than 30 gm. Administration of vitamin A has almost in- 
variably led to the disappearance of the eye disorder, even though the animal 
later died. Local antisepsis was of no avail. 

The author’s observations also indicate that the requirements of the growing 
rat for vitamin A become less as the animal approaches maturity, in harmony 
with observations of Drummond and Coward (E. S. R., 44, p. 764), and further 
70286* — 21 6 
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that ophthalmia rarely occurs in full-grown animals even on diets poor in 
vitamin A, 

Ophthalmia associated with a dietary deficiency in fat-soluble vitamin 

A. — A study of the pathology, I. M. Wason (Jour. A mer. Med . Assoc., 76 
(1921) t No. 14, pp. 908-918, figs. 5). — This paper discusses the pathology of the 
eye manifestations resulting from lack of vitamin A on the basis of gross and 
histological changes in the eyes of 9 rats on a diet lacking vitamin A, One lacking 

B, and one on a normal diet, all from the groups described in the above paper. 

The eyes of the 2 animals on the normal diet and the diet lacking only 

vitamin B showed no pathological changes, while those of the other group 
showed lesions varying from a very mild change to a panophthalmitis. A par- 
tial bacteriological study showed the presence of numerous bacterial masses 
on the corneal surfaces and on the conjunctival sacs, with occasional bacteria 
scattered through the inflamed cornea and conjunctival tissues. The organisms 
found were almost invariably of the coccoid or diplococcoid variety. 

The author concludes that while the primary etiological factor in the oph- 
thalmia of rats on deficient diets is the lack of vitamin A, the nature and 
mechanism of the change in these rats whereby their corneas are rendered 
susceptible to bacterial Invasion are unknown. The course of the disease is 
determined in part at least by the type and virulence of the organisms of the 
secondary infection, and the degree to which restoration is possible depends 
upon the extent of the secondary injury. 

Food poisoning: Botulism, R. B. Edmondson and C. Thom ( Ohio Dept 
Apr. Off. Bui. , 14 (1921), No. 2, pp. 35-41)* — The authors describe the general 
symptoms of botulism, and outline the laboratory procedure for the identifica- 
tion of Bacillus hotulinus in suspected foods and its isolation in pure culture. 

Botulism and spoiled canned food (Pub Health Rpts. f V. $.], 36 (1921), 
No. 15, pp. 751, 752 ) . — Attention is called to a fatal case of botulism occurring 
In Seattle, Wash., in February, 1921, from eating three small pieces of home- 
canned string beans, the spoiled condition of which was clearly recognized. 

“It is evidently impossible to accomplish the removal of all spoiled food 
from the market or to provide against nil conditions In which spoiled food 
may be presented to the housekeeper from time to time. In view of these 
limitations it is necessary to bring about a general recognition of the dangerous 
character of food which shows clear physical evidences of spoilage, and to 
call attention to the stringent necessity of discarding all canned goods 
deviating from the normal ” 

ANIMAL PRODUCTION. 

The utilization of calcium compounds in animal nutrition, E. B. Forbks 
et al. (Ohio St a. Bui 847 (1921), pp. 99, figs. 2). — This bulletin consists of six 
papers as follows : 

1. The metabolism of calcium compounds by growing sivine, I, E, B. Forbes, 
J. O. Halverson, L. E. Morgan, and J. A. Schulz (pp. 3-36). — The authors 
report mineral balance experiments in November and December, 1917, with 
5 Poland China barrows receiving various mineral supplements with a basal 
ration of corn meal, wheat middlings, and linseed meal (7:1:1) to which 
common salt had been added in the proportion 1 : 450. The supplements fed 
and a summary of the storage data for calcium, magnesium, and phosphorus 
are included under experiment 1 in the following table. The special steamed 
bone flour was not packers’ steamed bone, but a gelatin by-product char- 
acterized by comparative freedom from impurities and odor. 
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influence of mineral supplements on the balance of calcium, ma one slum, and 

phosphorus in pigs. 


Additions to ration of corn, linseed meal, 
middlings, and common salt. 

Intake per kg. 
live weight. 

! 

Stored i>er kg 
live weight. 

| Intake stored 

1 i 

Ca. j 

Mg 

P. 

Ca 

Mg. 

P. 

Ca 

I 

Mg. 

P. 

Experiment 1 ■ 

Mg 

Mg 

Mg. 

Mg. 

Mg. 

Mg. 

Per rt 

Per cl. 

Per CL 

None., 

21 

63 

138 

- 6 

-3 

4-12 

— 30. 4 

—4 0 

+ 8.5 

Powdered limestone 

113 

67 

138 

+M 

4-1 

39 

+ 49 9 

+2. 0 

28.4 

Precipitated bone flour 

89 

67 

168 

60 

2 

35 

56. 1 

2.7 

21.0 

Rock phosphide floats 

Special Steamed bone flour 

Precipitated calcium carbonate 

99 

60 

1G3 

34 

0 

26 

84.7 

.5 

15.6 

76 

48 

129 

38 

1 

27 

50. 5 

1.1 

20 6 

99 

52 

111 

67 

2 

36 

57.8 

3.1 

82.2 

Expel linent. 2 

Precipitated bone flour 

112 

64 

186 

46 

3 

33 

41.1 

4.0 

17.8 

Precipitated bone and steamed bone 
flour (1:1) 

102 

70 

189 

44 

3 

36 

43.6 

4.6 

18.9 

Precipitated bone and powdered 
limestone (9*1) 

89 

76 

189 

43 

3 

33 

47 7 

3.4 

17 5 

Special steamed bone flour 

None 

74 

61 

152 

33 

2 

28 

51.0 

2.9 

18 4 

18 

56 

119 

0 

0 

9 

1.3 

- .1 

7.8 


The metabolism of sodium, potassium, chlorin, sulphur, and nitrogen was also 
studied, but except in the case of chlorin the different mineral supplements 
seemed without influence on the storage. All the mineral supplements used, and 
particularly precipitated bone flour, increased the chlorin stored in comparison 
with the basal ration alone. Attention is called to the fact that phosphorus 
storage was facilitated by calcium carbonate preparations as well as by mate- 
rials characterized by high phosphate content. The carbonate preparations 
lowered the acidity and ammonia content of the urine, while precipitated bone 
flour owing to the largo proportion of diealcie phosphate caused an increase. 
About two-thirds of the sodium and potassium leaving the body was contained 
in the feces, whereas usually over 00 per cent of the chlorin excreted appeared 
in the urine. The alimentary tract was the main path of excretion for calcium, 
magnesium, and phosphorus. The mineral supplements were without effect 
on the digestibility of the organic nutrients. 

The authors criticize the conclusion of Lamb and Kvvard (E. S. It., 42, p. 
260) that the feeding of sulphuric acid to swine did not affect the storage of 
calcium, and claim that a proper interpretation of the data of these investigators 
indicates that 25 per cent less calcium was stored. 

2. The metabolism of calcium compounds by grouping swine, 11, E. 1$. Forbes, 
J. O. Halverson, J. A. Schulz, and E. B. Wells (pp. 37-59). —A second mineral 
balance experiment was conducted from August to October, 1918, with four 
Poland China barrows, the main purpose being to compare mixed mineral sup- 
plements with the unmixed preparations. The calcium, magnesium, and phos- 
phorus results are given under experiment 2 in the above table. The metabolism 
of other elements was studied as in the first experiment and with essentially 
the same results, although a relatively larger proportion of potassium was 
excreted through the urine. Attention is called to the independence of sodium 
and chlorin in their metabolic behavior. 

3. The effects of mineral supplements on the development of swine , T , E. K. 
Forbes and J. A. Schulz (pp. GO-68). — Thirty Duroo-, Jersey pigs, averaging 
about 62 kg. (136.4 lbs.) in weight, were divided into 5 lots and fed experi- 
mental rations for 86 days, beginning April 30, 1917. The basal ration was 
the same as in the experiments noted above, ami the four mineral supplements 
used were fed in amounts to supply 5 grn. of calcium per pig per day. At the end 
of the experiment the pigs were slaughtered and physical and chemical deter- 
minations were made of the skeleton. The pigs in the lots fed precipitated 
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calcium carbonate and special steamed bone, respectively, had relatively dense 
and strong bones, while the bones of the pigs fed rock phosphate were only 
slightly more dense than the bones of the pigs fed the un supplemental ration, 
had a lower breaking strength than the latter, and contained less ash per 
unit of volume. The bones of pigs fed precipitated bone flour were inter- 
mediate in density and in breaking strength. There was a high proportion 
of phosphorus to calcium in the bones of pigs fed either rock phosphate or 
the unsupplemented ration, aud in those slaughtered to determine initial com- 
position. In the latter (young) pigs the magnesium in the bones was low rela- 
tive to the calcium. 

4. The effects of mineral supplements on the development of swine , //, 
H. B. Forbes, C. IT. Hunt, J. A. Schulz, and A. It. Winter (pp. 69-83). — The 
experiment reported, which began July 26, 1919, and lasted about 16 weeks, 
differs from the preceding mainly in that the mineral supplements were fed 
ad libitum, more supplements were tested, and a greater number of different 
determinations were made of the physical characteristics of the bones. There 
were 8 lots of 5 pigs having an initial weight of about 21 kg. per head. The 
basal ration consisted of corn meal, wheat middlings, and linseed meal (3: 1:1) 
with common salt in the proportion of 1 : 500. Mineral supplements were fed to 
7 lots in a self-feeder, sodium chlorid being mixed with each supplement to the 
extent of 8 per cent. During the first 5 weeks, when the pigs had access to 
a dirt lot, they showed little interest in the mineral supplements, but later when 
confined to brick paved lots they consumed them in large quantities. The sup- 
plements offered the several lots, the amounts consumed, and some of the 
characteristics of the bones determined after slaughter are given in the following 
table : 


Influence of mineral supplements fed ad libitum on the bones of pips. 




Sup- 

ple- 

ment 

Cal- 

cium 

in 

Breaking 

strength. 

Pene- 

tra- 

Ash 

per 

Composition of dry fut- 
fiecbone 

Lot. 

Mineral supplements fed. 

taken 

]>er 

head 

daily 

sup- 

ple- 

ment 

taken 

Hu- 

merus. 

Tibia 

bilily 

of 

tibia 

oc 

m 

t ibia. 

Ca 

Mg. 

P. 

CO*. 

1 

Rock phosphate floats . . . 

Gram* 

12.1 

Grain*. 

3.72 

Pounds. 

406 

Pounds. 

332 

Micro, i 
71.7 i 

1 Mg. 

' 781 

P.ct. 
59. 8 

P.ct. 

1.75 

P.ct. 

31.1 

P. cl. 

7 40 

2 

Powdered limestone — 

20. 1 

7. 84 

691 

404 

56.3 1 

774 

60. 1 

1.49 

30. 3 

8. If* 

3 

Special steamed bone. . . 

41 3 

12. 38 

601 

429 

44.2 

826 

60.3 

1 39 

29.9 

8.43 

4 1 

Whiting 

14 0 

5, 23 

538 

367 

51.6 1 

777 

60 6 

t.48 

29.8 

8.18 

5 

Preciplta tod bone flour. . . 
Precipitated CaCO* 

21 9 

5.39 

54S 

38S 

52 6 

803 

60.8 

1.49 

29.8 

7,94 

6 

IA 6 

5 23 1 

596 

442 

63.4 

804 

60 8 

1.56 

29. 3 

8.31 

7 

Mari 

6. 8 

2.41 

545 

346 

68.7 

762 

60.5 

1.62 

29.3 

8.72 

3 

None 
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289 

53.1 

722 

60.8 

1.55 

30.1 

7. 46 


The penetrability was determined by a specially designed microdynamometer 
which measures the penetration of a diamond punch 0.02 in. in diameter udder 
a pressure of 20 lbs. A transverse section of the bone sawed from the nar- 
rowest point of the shaft and ground in another machine to make the sides 
parallel was used in this determination. 

Attention is called to the fact that the hardest bones (lot 3) were character- 
ized by high proportions of calcium, carbon dioxid, and ash, and the minimum 
magnesium content, whereas the softest bones (lot 1) contained the highest pro- 
portions of magnesium and phosphorus and the lowest calcium and CO* con- 
tent. The differences between these two lots are thought to indicate the rela- 
tive values of rock phosphate floats and special steamed bone flour as mineral 
supplements to growing animals. 
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It is suggested that the mineral substance of bone is a mixture of carbonates 
and phosphates susceptible of modification through the selective withdrawal 
of carbonates to constitute a portion of the alkali reserve of the body. In 
lots 1 and 8 the low proportion of 00* to phosphorus in the bones Is held to 
indicate that such a withdrawal of calcium carbonates occurred in response 
to deficiency of potential alkali. This leads to a softer bone, owing to the high 
proportion of magnesium phosphate. 

5. The palatability of mineral salt preparations to swine , cattle , and horses , 
B. B. Forbes (pp. 84-95). — The author reports 19 palatability tests with swine 
and 15 with cattle, and makes the statement that some horses will take pre- 
cipitated bone and special steamed bone readily. Several of the experiments 
have been noted from a preliminary paper (B. S. It., 44, p. 17C>). 

The new experiments with swine showed that special steamed bone, in many 
ways the most palatable supplement tested, could be improved in this respect 
by being acidified slightly. Tankage added materially to the palatability of 
the mineral substances with which it was mixed. It appeared to be more effec- 
tive than dried blood or fish scrap. Coriander seed and molasses tended to 
increase the palatability of the mineral, but they were not so valuable as tank- 
age. Among materials of no special value in Increasing palatability for swine 
were anise, fenugreek, caraway and fennel seeds, ginger, charcoal, humus, and 
ground alfalfa hay. Preparations in the form of a light dust caused discomfort 

8. The alkali reserve of swine as affected by cei'eal feeding and mineral sup- 
plements, B. B. Forbes, J. O. Halverson, and .1. A. Schulz ( pp. 98-09). — Two pigs 
were fed the basal ration of corn, middlings, linseed meal, and sodium chloric! 
for 33 days. This was followed by a period of 25 days in which precipitated 
calcium carbonate was added, and then by a period of 23 days in which the 
basal ration was supplemented with precipitated bone phosphate. The supple- 
ments were given in the proportion of 0.2 gm. per kilogram of live weight. 

The feeding of calcium carbonate, which is potentially basic, increased the 
CO* tension in the blood plasma and decreased the ammonia content and the 
H-ion concentration of the urine. Bone phosphate, which is potentially acid, 
had the reverse effect, and it is concluded that the alkali reserve of the blood 
plasma may be markedly altered by the nature of the mineral matter fed. 

Report of committee on stock feed, E. H. W. Broadbent (Hawaii Sugar 
Planters' Assoc. Proc ., JfO (1920), pp. 59-98 ). — This is a report of a survey of 
the use of local feeds for horses, mules, and work oxen on sugar plantations in 
Hawaii. The principal feeds used are cane tops, waste molasses, cassava meal, 
alfalfa, and keawe bean meal 

Sugar beet top silage, R. E. Neidio (Idaho Sta. Circ 11 (1921), pp. 4 ). — The 
author reports analyses of 10 samples of beet-top silage which he has pre\iously 
published elsewhere (K. S. R., 44, p. 768), and suggests that the quality of the 
silage could be improved by care in eliminating dirt and the use of deep pit 
silos instead of shallow trenches. 

Chamiza as an emergency feed for range cattle, L. Foster, ,T. L. Lantow, 
and C. P. Wilson (New Mexico Sta. Bui. 125 (1921), pp. 29, figs. 11 ).—' Ten aged 
range cows, mostly with calves at side, were grazed on unirrigatod pasture 
consisting mainly of the chamiza bush (A triplex canescens) fur 285 days, be- 
ginning January 80, 3920. Two of the cows gained in weight and the others 
lost, but the loss was moderate, except in one case, where rapid decline was 
checked by feeding alfalfa hay throughout the summer. Half the cows received 
a ration of 1 lb. of cottonseed meal until September 18, but the benefit was 
trifling, since chamiza leaves are high in protein. The calves were fed alfalfa 
hay and small amounts of cottonseed meal, and made what is considered good 
growth. Although chamiza is reported to be slightly poisonous to sheep, it 
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did not affect the health of the cows nor interfere with calving. Chemical 
analyses of the plants previously reported (E. S. K„ 43, p. 374) are reprinted. 

[Cattle feeding at the Scottsbluff Substation, Nebraska] (Nebraska- Sta. 
fiph 1920 , pp. 8 5 , 86 ). — In 1920 a dry-land range pasture of 800 acres carried 
82 steers for 142 days, beginning June 3. The 35 2-year-olds made an average 
gain of 228 lbs. per steer and the yearlings about 200 lbs. 

In a steer feeding experiment during the winter of 1919-20 it was found that 
silage produced more gain than beet tops when added to a standard ration of 
alfalfa hay* dried beet pulp, and cottonseed cake. 

Lamb feeding investigations, 1919—20, A. M. Paterson and H. B. Win- 
chester (Kansas St a. Circ. 88 (1921), pp. 6, fig. 1). — The results of two lamb 
feeding trials are reported, both involving comparisons between hand-feeding and 
self-feeding, and variations in the concentrate rations. 

Five lots of 40 lambs each, averaging about 55 lbs. in weight, were used in the 
first experiment, which began November 2, 1919, and lasted 04 clays. Four lots 
were hand-fed and received a ration of 1.25 lbs. of grain and 0.14 lb. of linseed 
meal in addition to alfalfa hay and cane silage. The self-fed lot consumed 1.4 lbs. 
of shelled corn and 0.55 lb. of linseed meal per head per day, used less roughage 
than the hand-fed lots, made the best gain (0.51 lb. per head daily), showed the 
most finish, and had the highest dressing percentage. The hand-fed lot fed 
shelled corn gained 0.48 lb. per head daily. The lot fed shelled corn and a pro- 
prietary tonic gained at the rate of 0.47 lb. The lot fed ground corn also gained 
0.47 lb. per day, while the lot fed whole barley gained 0.43 lb., showed the least 
finish, and had the lowest dressing percentage. 

The second experiment began February 8, 1920, lasted 30 days, and included 
six lots of 35 lambs each. The initial weight averaged about 73 lbs. and the 
final weight about 90 lbs. The standard ration (hand fed), consisting of 1 1 lbs. 
of shelled corn. 0.23 lb. of linseed meal, 1.1 lbs. of alfalfa hay, and 2 lhs. of corn 
silage, produced a daily gain of 0.55 lb. per head. Exactly the same gain was pro- 
duced when these feeds were offered free choice, in which case 1.52 lbs, of shelled 
corn and 0.49 lb. of linseed meal were consumed per head per day, and the silage 
consumption was cut in half. When linseed cake was omitted from the standard 
ration (hand fed) the gain was only 0.42 lb., although a similar combination, 
offered free choice, produced a gain of 0.54 lb., the corn ration being 1.62 lbs. 
The hand-fed lot receiving 0.34 lb. of corn gluten feed in place of linseed meal 
gained at the rate of 0.56 lb. The remaining lot on a simple ration of corn and 
alfalfa hay gained 0.47 lb. and showed the least finish. 

Bations for fattening lambs (Nebraska Sta. Rpt. 1920 , pp. 28, 2 %). — In a 
98-day test, beginning October 21, 1919, it was found tha the addition of silage 
to a ration of corn and alfalfa hay increased the gain, but that the increased gain 
was practically negligible if either molasses or linseed meal were included in the 
ration. 

Feeding lambs [at the Scottsbluff, Nebr., Reclamation Project Experi- 
ment Farm], J. A. Holden (V. S. Dept . Agr., Dept. Giro. 178 (1921), pp . 
84-86 ). — Data on a 100-day feeding experiment in the winter of 3919-20, con- 
ducted in cooperation with the Nebraska Experiment Station, are tabulated. 
There were 12 lots of 31 lambs each, averaging about 45 lbs. in weight. All lots 
received alfalfa hay ad libitum. The greatest gains were made on a ration of 
cottonseed cake (J lb.), dried beet pulp (1 lb.), and corn silage (2 lbs.), and the 
next best gain was made by a lot fed a similar ration with unlimited amounts of 
beet tops in place of silage. The least gains were made when beet pulp was 
dropped from these rations. Beet pulp produced less rapid gains than corn 
whether fed alone or with cottonseed cake, but with the price scheduled used the 
beet pulp proved more profitable. 
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[Alfalfa as pasture for hogs and sheep at the 8cottsbluff Reclamation 
Project Experiment Farm], ,T. A. Holden (V. 8. Dept. Agr Dept Circ. 118 
(1981), pp, 12-16). — The 1917 pasture tests (E. S. R., 40, p. 470) were repeated 
in 1918, 4 lots of 10 84-lb, pigs being grazed for 135 days* As in 1917, the 2 
half-acre plats were overgrazed, but the subdivision and alternate pasturing 
caused an increase in the gain and economy of gain. The acre plats yielded 
some hay in addition to the forage, and the gains were not influenced greatly 
by alternate pasturing. 

The long-term pasture test of alfalfa in rotation 65 was continued in 1919. 
The quarter-acre plat was grazed by G fall pigs during the spring period and 
by 10 spring pigs during the summer period. These pigs made a total gain of 
3,192 lbs, per acre and consumed 2.G7 lbs. of corn per pound of gain. 

Two other pasture trials with hogs are reported, one dealing with the limi- 
tation of grain rations on pasture and the other with the feeding value of 
Turkestan alfalfa. In the details of the experimental procedure outlined these 
tests are identical with tests reported from the Scottsbluff Substation in the 
1919 Report of the Nebraska Station (E. S. R., 43, p* 673), but the gains and 
feed consumption given are not the same. In the first of the experiments, lot 1 
(on a full feed of corn and access to an undivided acre of alfalfa) gained 
1,475 lbs. in 90 days, lot 2 (on a limited corn ration and an undivided acre 
of pasture) gained 1,256 lbs. in 120 daj r s, and lot 3 (on a limited corn ration 
with access to a half-acre subdivided to permit alternate pasturing) gained 
1,158 lbs. in 120 days. The corn consumed per pound of gain averaged 3.65, 
3.48, and 3.98 lbs., respectively. In the comparison of alfalfa varieties in 1918 
and 1919, the average com consumption per pound of gain is given as 3.12 lbs. 
when the hogs were oil Turkestan alfalfa and 3.02 lbs. when on common 
alfalfa. 

In the sheep-pasturing experiments deaths from bloat were so numerous In 
1918 and 1919 that it is considered inadvisable to pasture sheep on alfalfa, 
although the gams are very satisfactory. 

Swine feeding investigations, 1919—20, E. F. Ferrin and R B. Winches- 
teb (Kansas St a Circ . 89 (1921), pp. 10, fig. 1). — Three feeding experiments 
dealing mainly with the value of barley, low-grade wheat, rye, and grain sor- 
ghums for feeding pigs are reported. The authors confine themselves to the 
economy of gain and do not report either the actual feed consumption or the 
gains made. 

To study the methods of preparing barley for pigs on alfalfa pasture, 39 pigs 
divided into four lots were fed for 120 days, beginning .July 1, 1919. The 
average initial weight was about 37 lbs. The feeds offered the respective lots 
and the amounts required per pound of gain were as follows : Shelled corn and 
tankage, 3.36 lbs.; dry ground barley and tankage, 3.78 lbs.; soaked ground 
barley and tankage, 4.46 lbs. ; and soaked whole barley and tankage, 4.66 lbs. 

The second experiment was begun September 15, 1919, and lasted 120 days. 
The pigs had been on alfalfa pasture, but were fed in the dry lot, and 80 pigs 
averaging GO lbs. in weight were used. The feeds offered and the amounts re- 
quired per pound of gain were as follows: Whole wheat and tankage, 4,08 lbs.; 
ground wheat and tankage, 4.22 lbs.; ground wheat without supplement, 4.67 
lbs.; ground wheat and ground rye (1:1), 4.92 lbs.; ground corn and tankage, 
5*08 lbs*; ground rye and tankage, 5.1 lbs.; ground rye and ground corn (1:1), 
5.18 lbs.; ground rye and wheat shorts (1:1), 5.53 lbs. 

The third experiment was begun February 17, 1920, lasted 60 days, and in- 
volved two groups of pigs, one farrowed in the spring and the other in the fall. 
Each group was divided into four lots of 5 pigs each. The lots received corn or 
grain sorghum, together with tankage, and were fed by the free-choice system. 
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All the grain was ground, and the following table summarizes the results as 
to the economy of the rations : 

Influence of age of pigs on the relative economy of grain sorghums in a 60-day 

feeding trial 


A 0? 

pigs- 

Initial 

weight. 

Corn ration per 
pound of gam. 

Feterita ration per 
pound of gain. 

Milo ration per 
pound of gain. 

Kafir ration per 
pound of gain. 

Grain. 

Tank- 

age. 

Total. 

Grain. 

Tank- 

age. 

Total. 

Grain. 

Tank- 

age. 

Total. 

Grain, 

Tank- 

age. 

Total. 

Mm. 

lbs. 

Lit. 

Lbs. 

Lbs. 

Lbs. 

Lbs . 

Lbs. 

Lbs. 

Lbs, 

Lbs. 

Lbs, 

Lbs. 

Lbs, 

6* 

100 

4. 54 

0.19 

4. 73 

5.00 

0.27 

5.27 

5.07 

0.25 

5.32 

5.58 

0.27 

6.85 

0 

150 

125 

i 

.15 

4.40 

4.09 

.17 

126 

163 

.18 

4. 71 

176 

.17 

193 


Nutrient requirements of growing chickens (Nebraska Sta. Rpt. 1920 , 
pp. 17, 18), — In a brief report of the status of this project, it is stated that a 
ration of wheat, casein, butter fat, and ash, which is unable to produce normal 
growth in chicks, was improved in this respect by the addition of about 5 per 
cent of wheat greens. Green feed also improved a ration of corn, casein, and 
ash. 

A study of the effects of animal and plant protein feeds on the egg pro- 
duction of ducks, A. Goseoo (Philippine Agr , 9 (1921), No, 8-9, pp. 197-207).— 
Two lots of 0 ducks and 2 drakes each were fed for one year on a mash of rough 
rice and rice bran (1:1). Lot A, which consumed 39.3 kg. of mash and 21,3 kg, 
of live snails per bird in the year, laid 71.95 eggs per duck. Lot B, which con- 
sumed 33.1 kg of mash and 12.3 kg. of copra meal per bird, laid 24.39 eggs per 
duck. The eggs hud by lot A were slightly heavier and a higher proportion were 
fertile. Both lots lost in weight, the greater loss being in lot B. Both the snails 
and the copra meal contained about 20 per cent protein. 

DAIRY FARMING— DAIRYING. 

In memory of Wilhelm Fleischmann, G. Wiegnkk ( Landw . Vers. Rta , 97 
(1921), No. 5-6, pp. 61-292) .—This obituary includes a survey of Fleisclnnaim’s 
pioneer work in dairy science, an appreciation of his interest in the historical 
and philosophical aspects of agriculture, and a list of his published works 
(totaling 190 items) arranged chronologically from 18G1 to 1919. 

[Sweet clover pasture and sunflower silage for dairy cows at the Scotts- 
bluff, Nebr., Reclamation Project Experiment Farm], J. A. Holden (U. 8. 
Dept. Agr., Dept. Circ. 178 (1921), pp. 16, 17, 26, 27).—' Three acres of sweet 
clover that had been seeded to wheat in the spring of 1918 were pastured by 10 
dairy cows in 1919 from May to September. The cows were unable to consume 
all the available pasturage. The 4 cows giving milk were alternated every 10 
days or two weeks with 4 other cows on grass pasture. The milk yields were 
slightly greater on the sweet-clover pasture. 

In 1917 corn and sunflowers were ensiled in alternate layers about 4 ft thick. 
The cows showed a preference for the corn silage, but there were no noticeable 
fluctuations in milk flow with change from one silage to the other. In 1918 the 
lower two-thirds of one silo was filled with sunflowers and the upper third filled 
with corn. It was found that the amounts of silage which dairy stock would 
eat decreased when the sunflower silage was fed for more than 10 days or two 
weeks. The milk flow of the cows also dropped. In 1919 sugar-factory molasses 
to the extent of about 10 per cent of the weight was added to the sunflowers at 
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the time of ensiling, but even with this addition the sunflower silage was not 
relished as much as corn silage. 

Good and bad sunflower silage, F. L, Ballard (Hoard's Dairyman , 62 
(1921), No . 6, p. 126 ), — This is a discussion of the use of sunflower silage in 
Oregon, in which the author reports chemical analyses made by the experiment 
station of samples of the silage collected in three sections of the State. 

On the«coast and in the Willamette Valley the silage was found to be low In 
dry matter (less than IT per cent) and relatively high in acidity (2.24 per cent), 
and in general seems not to be favored by fanners where corn can be grown. In 
eastern Oregon the silage contained 21.8 per cent dry matter, was low in acidity 
(1.42 per cent), and was very similar in composition to samples analyzed at the 
Montana Station (E. S. R„ 48, p. 68). In this less humid region of the State 
farmers report conspicuous success with sunflower silage, particularly for dairy 
herds. 

Advanced registry testing in Indiana, L. H Fairchild (Indiana Sta. Giro. 
102 (1920), pp , 16, figs. 5), — Summaries are given of the advanced registry 
requirements of the different breeds and the rules for the conduct of tests in 
Indiana. 

The marketing of whole milk, H. E. Erdman (New York: Macmillan Co., 
1921, pp. XVI +83$, figs. 29). — In this treatise the author discusses the public 
interest in milk marketing, the domestic and export markets for whole inilk, 
the problems involved in the transportation and distribution of milk, the 
history and present status of collective bargaining in the sale of milk, the de- 
termination of wholesale and retail prices, and various schemes in use or 
proposed for the control and stabilization of the milk trade. Much of the in- 
formation concerning producers’ organizations, the cooperative movement, and 
methods of conducting trafiic in milk other than as a competitive business was 
secured by direct communication with persons concerned in the organization 
or conduct of these undertakings. 

The author points out that the milk marketing problem can not be solved so 
long as the triangular warfare between producers, dealers, and consumers con- 
tinues. The most feasible remedy for the situation is thought to be a combina- 
tion of collective bargaining and the milk commission or milk arbitrator plan. 
The price-lixing problem Is recognized as troublesome, but it is thought that the 
misunderstanding can be cleared away, given the right kind of collective bar- 
gaining, the realization that eost-of-production figures have definite limita- 
tions as factors in price determination, and an appreciation of the fact that 
conditions of supply and demand do control prices. 

There is a brief general bibliography on milk marketing and numerous foot- 
note citations to the dairy press concerning special points, particularly his- 
torical matters. 

Starters for farm cheese making, W. Sadler (Brit. Columbia Dept. Agr ,, 
Dairy Giro. 1 (1921), pp. 5, fig. 1). — Advice is given as to the care of Strepto- 
coccus lacticus cultures where cheese is made in small quantities. The use of 
flreless cookers as incubators is suggested. 

Clotted cream, W. Sadler (Brit. Columbia Dept. Agr , Dairy Circ., 4 (1921), 
pp. T, figs. $). — Directions are given for the manufacture of Devonshire clotted 
cream, a dairy product which the author considers unduly neglected, consider- 
ing the probable profits from its manufacture. 

Cooperative manufacturing of ice cream, A. H. Djsgraff (Hoard's Dairy- 
man , 62 (1921), No. 5, pp. 107, 128). — The author suggests that cooperative 
creameries and cheese factories install the added equipment necessary tor 
them to make ice cream, so that they can devote their main energies to which- 
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ever dairy product is the most profitable at any particular time. It Is pointed 
out that recent declines in the prices of butter and cheese would in many 
cases make such a movement desirable at present, since the demand for Ice 
cream seems to be Increasing and the price level has remained high. 

Dairy industries [in Quebec] ( Quebec Statis. Year Book , 1920, pp. 262- 
281).— Statistics of creameries and cheese factories in Quebec in 1911, 1916, 
1917, 1918, and 1919 are tabulated, Including the numbers of patron# and em- 
ployees, capital invested, number of cows supplying the factory, amounts of 
milk received, and amounts of product manufactured. For 1919 the statis- 
tics of each plant are given in great detail. 

VETERINARY MEDICINE. 

Physiology and biochemistry in modern medicine, ,T. J. It. Mactjcod et al. 
{St. Louis : C. V . Nosby Co 1920, S. ed , pp. XX XT I +992, pis . 9 , figs. 286).— In 
preparing the present edition of tills volume (E. S. It., 40, p. 577), the section 
on the nervous system has been entirely rewritten by A. 0. Redfleld, the section 
on the chemistry of respiration has been rearranged and rewritten, and several 
new chapters and data have been added in other sections. 

Microbiology, edited by 0. E. Marshal], {Philadelphia: P. Blakiston’s Son 
& Co., 1921, 3. ed ., rev . and enl , pp. XXV 1 1 1+101}$, pis. 2, figs. 200 ). — In the 
revision of this textbook on microbiology (E S. R., 37, p. 70) the names of 
W. V. Cruess and A. Itano have been added to the list of contributors. 

Pathogenic microorganisms, W. ,T. MaoNeal ( Philadelphia : P. BlakWon'S 
Son <f* Co., 1920 , 2. ed., rev. and enl, pp XX+488, figs 221). — In this textbook 
on pathogenic microorganisms a brief introductory section is followed by sec- 
tions on bacteriological technique, general biology of microorganisms, and 
specific microorganisms. The section on general biology includes chapters on 
morphology and classification, physiology of microorganisms, the distribution 
of microorganisms and their relation to special habitats, parasitism and patho- 
genesis, the pathogenic property of microorganisms, reaction of the host to 
infection, and Immunity and hypersusceptibility with theories of immunity. 

Production and inspection of biological products, f>. 1. Skidmore {.Jour, 
Amer. Vet . Med. Assoc, 59 (1921), No. 1, pp. 51-01). — In addition to a brief 
explanation of the classification, supervision, and control of establishments 
licensed for the production of biological products, the preparation and properties . 
of clarified antihog-cholera serum noted on page 585 are described, and compara- 
tive tables are given of the composition of the different serums manufactured. 

Efficiency of commercial biologies, A. Etch horn (Jour. Amer. Vet. Med. 
Assoc., 58 (1920), No. 2, pp. 2Jfl~2J f 8). — In this brief criticism of the conclusions 
drawn by Van Es and Martin in their study of the value of commercial vaccines 
against hemorrhagic septicemia and fowl cholera (E. S It., 43, pp. 882, 887), 
attention is called to the contrary results obtained by Mack and Records (E, S. 
R., 37, p. 183) in the use of bacterins in the control of fowl cholera. 

The Nebraska hemorrhagic septicemia experiments and the critics, I#. 
Van Es aud FI. M. Martin (Jour. Amer. Vet. Med. Assoc., 58 (1921), No. 5 , pp. 
672-589). — This reply to the criticisms of Eichhorn noted above, and of Tving 
(E. S. It., 44, p. 580), and others consists chiefly of a review of literature which, 
in the opinion of the authors, confirms their owg conclusions. A list of 82 
literature references is appended. 

, Hemorrhagic septicemia and its control, with special reference to the 
Nebraska experiments, A. Eichhobn (Jour. Amer. Vet. Med. Assoc., 69 (1921), 
No. 1, pp. 89-98). — This is a reply to the above paper by Van Es and Martin. 
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Hemorrhagic septicemia vaccines or bartering, W. E. Kino (Jour. Amcr. 

Vet. Med. Awe., 59 (1921), No. 1, pp. 99-104 ). — Another reply to Van Es and 
Martin* 

Cresols and substitutes for cresol soaps. — II, The disinfecting power of 
pur© aqueous cresol solutions, E. Haileb ( Arb . Reichsgsndtsamt 52 (1920), 
No. 2 f pp. 258-277).— This is a continuation of the investigation previously noted 
(E. S. R% 42, p. 675). Neutral aqueous solutions of cresol with a cresol con- 
tent up to 2 per cent were obtained by dissolving cresol bases in water and 
neutralizing the aqueous solution with acids or acid salts. On testing these 
solutions for bactericidal power with various organisms, a concentration of 
1 per cent cresol was found to be the optimum at room temperature. U- cresol 
was found to have the weakest and m-cresol the strongest disinfecting power. 

Report on the anaerobic infections of wounds and the bacteriological 
and serological problems arising therefrom, W. Bulloch et al. ([Or. Brit.] 
Natl. Health Ins., Med. Research Com., Spec. Rpt. Ser No. 39 (1919), pp. 
VI +182, pis. 22, figs. 4).— This is a report of the Medical Research Committee 
upon Anaerobic Bacteria and Infections. 

It is stated that in spite of the accumulation of much knowledge on the sub- 
ject of anaerobes, a study of the bacteriological literature before the war shows 
clearly that the descriptions published by different writers agreed in only a few 
instances. From the frequency with which Bacillus welehii (H, perfringens) 
was found, apparently in pure culture, it was considered that this was the chief 
etiological agent, and it was actually named the bacillus of gas gangrene. 
Investigations of the discharges from wounds by more refined methods during 
1916 and 1917 revealed the fact, however, that gas gangrene could not be 
regarded as an etiological entity, but could be caused by a series of pathogenic 
anaerobes acting singly or in combination with each other or in association with 
certain well-defined nonpathogenic anaerobes. By degrees Pasteur’s Vibrion 
septique was disentangled from the mass of anaerobes, and a number of other 
anaerobes, new to science, were discovered, among which is the highly toxic 
B. oedematiens. 

The report is presented under the following headings: The Clinical Features 
and Treatment of Anaerobic Infection of Wounds and Gas Gangrene, by J. 
Fraser (pp. 0 15), Incidence of Gas Gangrene (pp. 15, 16), Bacteriology (pp. 
16-104), and Serology (pp. 104-145). An extended bibliography (pp. 146-172) 
and an appendix on Tilt' llistopathology of Gas Gangrene, by E. IT. Kettle tpp. 
173-179), are included. Laboratory experiments have shown that in addition 
to antitoxin to B. wclchii and V. septique it is necessary to include antitoxin to 
IS. oedema tiens and B. fallax. It is pointed out that the value of antibacterial 
substances in a gas gangrene serum is not as yet clearly established ; such a 
serum should be given in the earliest possible stage of the disease. 

Experimental study of immunization against the bacillus of necrosis, 
E, OjSsari (Bui. Soe. Cent . MM. V6t ., 97 (1921), No. 4> PP- 80-89).-- In continua- 
tion of the studies of the necrosis bacillus (E. S. R., 29, p. 478), the author 
reports an investigation of possible means of immunization, both active and 
passive, antimicrobial and antitoxic. The rabbit was selected as the subject 
for antimicrobial and the guinea pig for antitoxic immunization. 

It was found possible to produce active immunization in the gunea pig against 
the action of the toxin of the bacillus, either by subcutaneous or intravenous 
injection of clear heated serum or by cultures of the organism heated for one- 
half hour at 55° C., and also to produce passive immunization by the injection 
of sufficient doses of foreign serum from an animal on which had been con- 
ferred a strongly active antitoxic immunity. Rabbits could not bo vaccinated 
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against experimental infection esrused by this organism. No experiments with 
passive immunization were attempted. < 

The question of blackleg immunization, Y. Uchimuba (Sohtoei#, Arch . 
Tierheilk., 63 ( 1921 ), No. 8, pp. 58-61).— The author has repeated with guinea 
pigs and white mice the immunization experiments with blackleg filtrate re- 
ported by Griiub and Zschokke (E. 8. R., 45, p. 180). In addition to inoculation 
with 11 strains of blackleg bacilli, the immunized animals were tested against 
5 other anaerobic organisms. While the guinea pigs proved immune to the true 
blackleg strains, no protection against the other organisms was secured. It 
was found impossible to immunize white mice against blackleg infection by 
this method. The author concludes that as other pathogenic anaerobes are 
likely to be associated with blackleg, the blackleg filtrate used for practical 
Immunization should be mixed with similar filtrates from these organisms. 

Standardization of botulism antitoxins, I. A, Rknoston ( Amer. Jour . Pub. 
Health , 11 (19 21), No. 4, pp. 352-857). — A brief description is given of the 
methods used by the Hygienic Laboratory, U. S. Public Health Service, for the 
tenting of botulism antitoxins A and B, the method being the same in principle 
as that used for measuring the potency of diphtheria and tetanus antitoxins. 

“ Several antitoxins from different sources have been tested at the Hygienic 
Laboratory and have been found to have unit ages ranging from 2 to about 450 
per cubic centimeter. Judging from the rather limited number of serums 
to be tested, it appears that antitoxins against type A toxin, the type which 
would have been applicable in most of the recent cases of food poisoning due 
to Bacillus botulmus , have been low in potency, some of the earlier ones con- 
taining only 2 units i>er cubic centimeter. Some later polyvalent antitoxins have 
contained up to about 40 units of type A antitoxin. Very much stronger anti- 
toxins of type R have been received. It also appears from u limited number 
of observations on the scrums received for test that it is difficult to produce 
‘polyvalent 1 sera, and that in such sera antitoxins of one or the other type 
are predominant, though the horses have received the same amounts of the 
two different toxins.” 

Foot-and-mouth disease In Europe, L. Panisset ( North Amer. Vet., 2 
{1921), No. i, pp. 29, 30). — This is a brief review of the foot-and-mouth disease 
situation iu Europe. 

Foot-and-mouth disease in Switzerland, L. Panishet {Rev. Gen Mtd. T cH., 
80 {1921), No. 849, pp. 1-12; abs. tn Jour. Conipar. Path, and Ther., 34 (1921), 
No. 1 , pp. 69-71).— “ The conclusions to be drawn from the measures adopted 
in Switzerland against the disease are that slaughter of affected and in -con tact 
animals Is of use only when infected centers are few in number and the 
outbreak shows no great virulence. Sanitary measures are of value only in 
the same circumstances. Treatment of immediately threatened animals with 
the blood of recovered animals should only be adopted when the disease is 
very widespread. It probably reduces the gravity of the attack in animals so 
treated.” 

Crude serum treatment of foot-and-mouth disease in the Canton of 
Lucerne during the fall of 1920, W. Zschokke and H. Zwicky (Rehtoeiz. 
Arch. Tierheilk ., 6*5 (1921), No. 1, pp. 1-7). — The authors describe in detail the 
method employed in Lucerne during 1920 for immunization against foot-and- 
mouth disease. The term crude serum is used to denote defibrlnated blood. 
The blood is obtained from animals recently recovered from the disease, and 
the difficulty iu obtaining sufficient blood led to tlie use of the entire blood 
of the immune animals. Milch cows about 7 or 8 years old yielded the greatest 
volume (from 15 to 22 liters), beef cattle the smallest (8 to 15 liters), 
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and steers and oxen from 10 to 22 liters. The blood, after defibrination and 
filtration, was mixed with 3 per cent of a 10 per cent phenol solution and the 
serum from at least 8 animals combined. Inoculations were made subcu- 
taneously in both shoulders, the dose being from 300 to 450 cc. for full-grown 
cattle, 100 to 200 cc. for heifers and calves, 50 cc. for swine, 10 to 20 cc. for 
young pigs, and from 8 to 150 cc. for goats and sheep. All of the vaccinated 
animals were also rubbed in the mouth with saliva from sick animals. 

Emergency inoculation against foot-and-mouth disease in practice and 
experiments with small doses of Loeffler’s serum, K. Rchfcrn ( Berlin . 
Tier&rzlL Wchnschr., 86 (1920), No. 50 , pp. 589-595).— Data are reported on the 
results of the vaccination of a large number of cattle with Loeffler’s serum. 
Out of 1,016 healthy animals there were no losses, while of 129 manifestly sick 
animals with a high temperature only 8 died following vaccination. 

Attempts to determine the minimum dose of Loefller’s serum led to the con- 
clusion that while 1 oc. of the serum per hundredweight is in general sufficient, 
it does not protect in ail cases. With young animals successful results were 
obtained with as small amounts as 1 or 2 cc, of the serum per animal, thus 
indicating that 5 cc. would suffice in all cases. It is recommended that during 
an epidemic of foot-and-mouth disease all the calves should receive a sub- 
cutaneous injection of 5 cc. of Loefller’s serum, followed by virus from infected 
animals. By such means and repeated inoculations at intervals it is considered 
possible to develop permanent as well as transient Immunity. 

Rabies, W. E. King (North Amcr. Vet ., 2 (1921), No. 2, pp. 65-68).— This is a 
review of six recent papers on the subject. 

Cattle plague in Belgium (Rev. GAn. MtHl. VH, 29 (1920), No. 8k 7, pp. 
577-583; aba. m Jour. Com par . Path, and Ther , 81, (1921), No. 1 , pp. 76-78).— 
This is a discussion of the occurrence of rinderpest in Belgium and of control 
measures. 

Weight curves of tuberculous guinea pigs. — XX, Studies on the bio- 
chemistry and chemotherapy of tuberculosis, L. M. PkWitt (Jour. Infect . 
Diseases , 27 (1920), No. 5, pp. 508-512 , figs. 3). — In continuation of the series 
of studies on the biochemistry and chemotherapy of tuberculosis (K. S. R., 
44, p. 279), the author reports a comparison of the weight curves of normal 
guinea pigs with those of guinea pigs of the same age and weight at the be- 
ginning of the experiment, but which had been rendered tuberculous by inocu- 
lation with doses of tubercle bacilli. 

The resulting weight curves show a fairly uniform or typical curve for the 
animals rendered tuberculous by inoculation of the same dose of the same 
strain of tubercle bacilli. This curve differs from the curve of normal an- 
imals kept under the same conditions, the alterations consisting in the main 
in a diminution in height of the ascending curve and an increase in length of 
the descending curve. It is thought that this weight curve may be used In 
testing the effect of various methods of treatment, as being a more reliable 
standard than the duration of life. 

Mercury compounds In the chemotherapy of experimental tuberculosis 
in guinea pigs, I. — XXI, Studies on the biochemistry and chemotherapy 
of tuberculosis, L. M. PicWitt (Jour. Infect. Diseases , 28 (1921), No. 2, pp. 
150 - 169 ). — In this continuation of the above scries the author reports an 
examination of mercury compounds, mostly organic, for their effect upon ex- 
perimental tuberculosis in guinea pigs. 

As compared with untreated controls that had been inoculated with the same 
dose of the same strain of tubercle bacilli, several showed a greater duration 
of life and less extent of disease. In nearly ail of these, however, the In- 
fection was due to a strain of low virulence, and when the »ame drug was 
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tested with a strain of high virulence no effect was in general noticed. While 
the results obtained wore not particularly conclusive, the author Is of the 
opinion that they justify future work with mercury compounds in the treatment 
of tuberculosis. 

General leucocytic response of the guinea pig during the reaction of 
artificial immunity in experimental tuberculous infection, E. G. Hussey 
(Jour. Expt . Med., 88 (1921), No. 8, pp. 887-848, figs. 6). — Blood counts on 
guinea pigs rendered relatively immune against infection with virulent tubercle 
bacilli by preliminary inoculation with avirulent tubercle bacilli indicate that 
the immune reaction is associated with an absolute increase in the total blood 
count and an absolute and relative increase in the lymphocytes. While the 
blood counts made on animals inoculated with virulent types alone show an 
Increase in the circulating lymphocytes during the period of greatest reaction 
to the infection, the blood counts on guinea pigs inoculated with virulent 
bacilli alone show an erratic course in which the polymorphonuclear forms are 
greatly but not regularly increased. 

“These results indicate a parallelism between lymphoid activity and re- 
sistance of the animals to tuberculous infection, and suggest an association 
of lymphocytes with the factors determining this resistance, a relation which 
warrants consideration of the blood picture in the clinical study of tuber- 
culous infection.” 

Vaccination against tuberculosis, Hatton (Compt. Rend. Acad. Rci. [ Paris 1, 
172 (1921), No. 8, pp. J/95, 496). — Further work on preparing a vaccine against 
tuberculosis by the double action of sodium fluorid and anti tuberculosis serum 
on tubercle bacilli (E. S. It., 37, p. 880) is reported. 

The best results are said to be obtained by allowing the bacilli to remain In 
the sodium fluorid for seven days and in the serum for three days. The re- 
sulting emulsion of bacilli in the serum injected into guinea pigs in doses of 

0. 2 to 0.3 ee., representing an initial dry weight of 0.3 to 0.4 mg. of modified 
bacilli, causes no tendency to suppuration and protects the animal against 
subsequent injection of virulent cultures sufficient to kill controls in 4, 5, 
or 6 months. 

The influence of chaulmoogra oil on the tubercle bacillus, ,T. A. Kolmer, 
L. 0. Davis, and K. Jager (Jour. Infect. Diseases, 28 (1921), No. 8, pp. 265- 
269). — In contrast to the results obtained by Walker and Sweeney with the 
soluble sodium salts of the total fatty acids of chaulmoogra oil (E. S. R„ 42, 
p. 777), t I k* authors report that undiluted chaulmoogra oil and dilutions in 
paraffin oil had no appreciable germicidal influence in vitro on a virulent strain 
of bovine tubercle bacilli, as shown by subsequent growth of the treated cultures 
and ability to produce tuberculosis in guinea pigs. The oil injected intra- 
muscularly in doses in 0.2 cc. per 100 gm. of body weight proved relatively 
nontoxic, but bad no or only slight effect on the course of tuberculosis in in- 
fected guinea pigs. 

The standardization of tuberculin, A. J. Eaglkton (Lancet [London], 1921 , 

1. No. 9, pp. 4&9-4S1, fig. 1 ). — In the method outlined the usual subcutaneous 
test Is supplemented by the von Pirquet cutaneous and the intracutaneous tests. 
These skin tests, particularly the former, are considered valuable adjuncts to 
the subcutaneous, in that fewer animals are required and the difficulty of vary- 
ing sensitivity of different hatches of animals is avoided. The technique for the 
three tests is described in detail, and data are given on the agreement and con- 
stancy of the tests. 

Progress of tuberculosis eradication in Pennsylvania, S. E. Bruner (Jour. 
Amer. Yet. Med. Assoc., 59 (1921), No. 1 , pp. 32-42 ). — Data on the progress of 
tuberculosis eradication m Pennsylvania, supplementing previous reports 
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(E. S, E., 44, pp. 183, 683), are presented and discussed. The author is of the 
opinion that infected herds can be freed of tuberculosis by two tuberculin tests 
if the tests are carefully applied and interpreted, the premises thoroughly 
cleaned and disinfected, sanitation if faulty improved, and the calves not fed 
on milk from doubtful sources unless it is properly pasteurized. 

Affections of cattle which increase the cost of production, J. Baou# 
(Porto Rico Dept . Apr. and Labor Sta. Giro, S3 (1920), Spanish ed. f pp. 56-59 ). — 
Attention is called to the loss caused in Porto Rico by anthrax, the cattle tick, 
and the horn fly. 

Poisoning of cattle by Diplodia-infected maize, D. T. Mitchell (So. 
African Jour . Sri., 16 (1920), No. 5, pp. 446-452). — It is concluded from the 
experiments conducted that the condition, indistinguishable clinically from that 
produced by feeding on infected cobs or occurring naturally in infected mealie 
lands, could not be set up by feeding on a culture of Diplodia veae grown on 
sterile maize. Experiments were carried out with a view to determining 
whether allied species of fungi (Mucor), grown under similar conditions, would 
produce similar symptoms, and whether />. zeac grown on a cellulose medium 
would give rise to a similar condition where the medium was fed. All gave 
negative results. 

Investigations as to the poisonous nature of common sorrel (Rumex 
acetosa) for cattle, J. F. Craig and D. Kehoe (Jour. Gornpar. Path, and Thcr 
54 (1921), No. 1. pp. 27-35, fig. 1). —Feeding experiments with R acetosa con- 
ducted during the spring and summer months of 1920, and observations made 
in the field indicate that cattle at grass are not inclined to pick up sorrel in 
quantity, and do not in any way support the view that R. acetosa is poisonous 
for cattle, even wiien consumed in amounts that in all probability are far above 
those that would voluntarily be taken by grazing cattle. They afford no 
evidence that the oxalates present in the sorrel are in sufficient proportion to 
produce serious trouble in these animals. 

Researches regarding epizootic abortion of cattle, ff. M 1 Fa dye an (Jour. 
Compar. Path and Titer , 34 (1921), No. 1 , pp 48-64). — The investigations here 
reported have been summarized by the author as follows: 

“ In a herd in which epizootic abortion had been in existence for at leavSt 
nine years, and which comprised 109 cows, 18 heifers in calf or recently calved, 
and 29 younger heifers, the disease was eradicated within a period of one year 
from the date of the first general test. The first general test of the herd had 
a positive result in 29 cases, and in at least 20 of these the agglutination titer 
of the serum indicated present infection (as opposed to recovery). The tesl was 
positive in every animal that had a history of abortion, and it was negative in 
all the heifers which had not yet been served. 

“At the time of the first test the agglutination titer, when considered in 
connection with the known date of abortion, indicated a long persistence of the 
disease in a large proportion of the cases, and this was confirmed by repeated 
serum tests in several of the infected cows during their subsequent isolation. 
In 14 cows out of a total of 16 that, when heifers, had been inoculated sub- 
cutaneously with live bacilli in 1911, recovery at the date of the first general 
test in 1914 was indicated by an entirely negative result of a very low aggluti- 
nation titer, but in the remaining two the agglutination titer indicated persisting 
disease. 

“Agglutination tests of calves out of infected cows invariably had a positive 
result when made soon after birth, but a negative result or a greatly reduced 
titer when repeated from six months to a year afterwards/’ 

Infectious abortion studies, B. T. Sims and F. W. Miller (Jour. Amer. 
Vet. Med . Assoc.t 58 (1921) , No. 5, pp. 532-535). — An investigation of methods 
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of infectious abortion in cattle Is reported briefly, with the following conclu- 
sions : 

“Abortion is not necessarily preceded by shy breeding. Negative bulls which 
have been bred to positive cows have not spread the disease when mated with 
abortion-free heifers. Feeding infected milk to heifer calves has not resulted 
in infection of these calves. Barn, pen, and pasture exposure of abortion-free 
pregnant heifers to pregnant and aborting cows has resulted in a high per- 
centage of infection and abortion. Barn, pen, and pasture exposure of mature 
cows has resulted in the spread of the disease. The rapidity of spread seems 
to have been in direct proportion to the amount of exposure.” 

The authors are of the opinion that abortion-free herds may be built up from 
abortion-infected herds by adopting methods of herd management that will 
prevent exposure of heifers after they reach sexual maturity. 

The life history of the African sheep and cattle fluke, Fasciola gigantica, 
A. Porter (So. African Jour. Set ., 17 (J (920), No. J, pp. 126-180). — The author 
presents an outline of the structure and life history of F. gigantica , based upon 
personal observations. Lvnmaea natalentis , the common pond snail, is the 
Intermediate host. 

Vaccination for blackleg in sheep, H. Welch and H. Marsh («7owr. Amer . 
Vet. Med. Assoc., 58 (1921), No. 6, pp. 715-717, fig. 1). — The authors, from the 
Montana Experiment Station and the Live Stock Sanitary Board Laboratories, 
Helena, Mont., report the successful vaccination of 0 yearling slieep with 3 cc. 
doses of commercial blackleg aggreasin. These sheep were able to withstand 
the inoculation 20 days later of 5 cc. of a filtered suspension in 100 cc. of 
physiological salt solution of 20 gm. of finely-ground dried muscle from a calf 
dead of blackleg. Two controls inoculated with the virus alone succumbed to 
blackleg within 2 days. 

The susceptibility of young pigs to hog cholera, E. M. Pickens, M. F. 
Welsh, and L. ,T. Poelma (Jour. Amer. Vet. Med. Assoc., 58 (1921), No. 4t pp. 
403-412 ). — To determine the susceptibility of young pigs to hog cholera, the 
offspring of immune sows were tested for immunity at ages varying from 2 
to 78 days by intramuscular injections in the region of the ham with 1 cc. 
each of hog cholera virus. The experiments were conducted on suckling pigs 
and on those weaned just before being exposed to the virus. 

In the first series, 13 litters containing 108 pigs were used, 85 animals receiv- 
ing virus alone and 23 the double treatment. With the exception of one sow 
which came down with the disease in C days and her offspring from 4 to 5 days 
later, none of the pigs showed visible signs of cholera. The sow which suc- 
cumbed to the disease had been purchased with the history of having received 
a double treatment, while all the other sows had been immunized by the 
authors. In the experiments with pigs weaned at from 48 to 78 days, out of 45 
animals the controls alone (receiving both serum and virus) did not contract 
the disease. 

The results are thought to confirm the theory that the milk of immune sows has 
some influence in maintaining the immunity of suckling pigs, and to point to the 
advisability of Immunizing pigs soon after weaning in cases of known exposure. 

Method of checking hog-cholera Immunity, J. F. Gillespie (Vet. Med., 16 
(1921), No. 4, pp. 57, 58 ). — The author suggests the advisability of testing for 
the extent and duration of immunity to hog cholera following the serum- 
virus inoculation. A recommended method, if several hundred animals have 
been vaccinated with the same serial number of the virus, is to vaccinate with 
virus alone three animals from different lots at periods of from 20-30, 00-70, 
90-100, and 120-140 days, respectively. Failure of the animals to contract the 
disease after inoculation of the virus indicates immunity at that period. 
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Clarified antlliog^cholera serum, D. I. Skidmoke ( North Amer. Vet,, 2 
(1921), No, 8 , pp. 104-101). — This contribution from the Bureau of Animal In- 
dustry, IT. S. Department of Agriculture, consists of a brief explanation of 
the essential differences between the ordinary deli br incited antihog-cholera 
serum and the unconcentrated and concentrated clear serums from which tho 
blood corpuscles have been removed. The characteristic qualities of the clear 
Serum which render it more valuable than the ordinary serum are briefly sum- 
marized, and a table Is given of the recommended dosage of the different prod- 
ucts. The same (loses are recommended for ordinary defibrinated blood serum 
and unconcentrated clear serum, while the doses of the concentrated clear 
serum are on an averge 25 per cent larger. 

Investigation of the occurrence of paratyphoid bacilli in horses and 
their connection with infectious abortion of mares, Gmindeb (Arb. 
Beichsgsndtsamt., 52 {1920), No. 1, pp. 118-182). — From material obtained from 
44 cases of abortion in mares, the author has isolated an organism belonging 
to the paratyphoid enteritis group resembling Bacillus paratyphosus rather than 
the typical Gilrtner B. entcritidi*. In the serum of mares which had aborted, 
specific antibodies against this organism were found through agglutination and 
often through complement fixation tests. In experimental animals (white mice 
and rats) abortions were brought about by intravenous, in tra peritoneal, and 
subcutaneous inoculations of pure cultures of the organism and also by feed- 
ing the cultures. 

The control of infectious abortion in mares, E. S. Good ( Vet. Med., IS 
{1021), No. 8 , pp. 28, 24) — The author describes the work which has been done 
at the Kentucky Experiment Station in the study and control of infectious 
abortion in mares. 

From 15 studs of aborting mares in the blue grass region an organism {Bacillus 
abortivo-equinus) belonging to subgroup 2 of the colon typhoid group has been 
isolated. Abortions have been induced by intravenous injections of massive 
doses of this organism and also by feeding the organism. 

Field results in the use of a vaccine for controlling abortion have been en- 
couraging. The vaccine is prepared by streaking an agar slant having a sur- 
face of about 1 75 by 0 cm. with a culture of the organism. The culture is 
incubated for 24 hours, washed with 10 ec. of normal salt solution into a sterile 
bottle containing sterile glass bends, and filtered through sterile flannel. The 
material is then heated in a water bath at 70° C. for 2 hours, after which 5 
standard loopfuls are streaked and cultured on agar to determine sterility. 
One cc. of the final vaccine, to which 0.5 per cent of phenol Is added for preserva- 
tive purposes, contains about 8, 500,000,000 organisms. The method at present 
used for immunization consists in 4 subcutaneous injections at 8-day intervals of 
1, 2, 8, and 4 cc., respectively, the last dose being of double strength vaccine. 

This inoculation is thought sufficient to immunize mares until the foaling sea- 
son has passed, but should be repeated each year as a prophylactic measure. It 
is reported that mares in one herd in which abortion was stopped by vaccina- 
tion in 1010 have been vaccinated yearly ever since without a single case of 
abortion. 

Cirrhosis of the liver in the horse, J. F. Oka to and D. Kehoe {Jour. 
Compar. Path, and Ther., 84 {1021), No. 1 , pp. 85-41, figs. 4)- — This account 
draws attention to the presence of an affection in one part of Ireland which 
has a great similarity to Schweinsberger disease, dunziekte, and poisoning by 
ragwort. ' 

The treatment of joint-ill in foals with the dam’s blood, G. Forssell 
(Jour. Amer. Vet . Med. Assoc., 58 (1021), No. 6 , pp 663-615).— The author 
70286° — 21 7 
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describes in detail the method of treating joint-ill In foals with blood from the 
flam (E. S. R., 42, p. 382), and gives a large number of case reports of the suc- 
cessful use of this treatment Brief abstracts are included of reports from 
recent German literature on the subject. Out of 157 cases mentioned 127 were 
treated with success, while the remaining 30 foals died. As possible reasons for 
these failures, the author suggests the application of the treatment too late 
in the disease, failure to give sufficient serum, failure on the part of certain 
dams to produce sufficient antibodies, and the possibilty of common navel in- 
fection other than true joint-ill. 

Control of poultry lice and mites, W. F. Schoppe (Montana Sta . Giro. 98 
(1921), pp. 8, figs. 2). — A popular account dealing with the poultry mite, 
JDermanyssus galUnae ; the poultry louse, Mcnopon pallidum; and scaly leg mite 
( Dermatoryctes , Sarcoptes) Knemidocoptes mu tans. 

RURAL ENGINEERING. 

Irrigation in Montana, D. Boyle et al. (Helena: Mont. Jrrig. Comn 1920, 
pp. 96, figs. 12). — This is the annual report of the Montana Irrigation Commis- 
sion, which is intended to cover present development and future possibilities of 
irrigation in Montana. The report takes up first general information dealing 
with the origin and organization of the commission, the need of a State irriga- 
tion survey, the feasibility of pumping projects, and reservoir and irrigation 
statistics, including a summary of the findings and an estimate of the ultimate 
irrigation possibilities of the State. This is followed by a complete description 
of the 15 irrigation projects, and also a brief outline of contemplated projects. 
The rest of the report takes up in order a descriptive summary of all the Carey 
Act projects in the State, the U. S. Reclamation and Indian Service projects, 
and a short write-up of the irrigation in each county separately. 

Report of the State irrigation commissioner, G. S. Knapp (Kans. State 
Jrrig. Commr. RpL, 1919-20, pp. 28, pi. 1). — A brief r6sum€ of the work and 
financial transactions of the office of the State Irrigation Commissioner of 
Kansas for the period from June 16, 1919, to June 30, 1920, is given. It in- 
cludes among other things a discussion of the State Irrigation laws and 
suggested improvements therein and of irrigation plants installed by the State. 

Pump irrigation ( Nebraska Sta. Rpt. 1920, p. 28). — Studies to determine the 
cost of irrigation water under a pumping system where water is lifted 40 
ft by a 6-in. rotary pump, driven by a 30 h. p. kerosene engine, to irrigate 
com, alfalfa, and potatoes showed that 153.75 hours of pumping, giving 317.09 
acre-inches of water, or 8,494,650 gal., were required to Irrigate 48 acres, A 
total of 640 gal. of fuel was used, with an approximate fuel cost of 40 cts. 
per acre-inch of water pumped from an average depth of nearly 40 ft. 

Action of water containing chlorids on cereals, D. N. Guglielmetti (Rev. 
Facult. Apron, y Vet., La J*lata, 2. ser ., Ilf (1919), No. 1, pp. 75-88, pis. 8 ). — 
Experiments with wheat, oats, barley, and rye are reported, which showed 
that irrigation with water containing as high as three parts per thousand of 
sodium chlorid did not injure these cereals. Where the soil Is underlaid by an 
impervious subsoil there is danger, however, of a sufficient accumulation of 
soluble salts to cause sterility. 

Rainfall and run-off in the Miami Valley, I. E. Houk (Miami [ Ohio ] 
Gonserv. Dist., Tech. Rpts pt. 8 (1921), pp. 284, Pi*- figs. 42). — The purpose 
of this report is to present to the engineering profession the results of rainfall 
and run-off Investigations carried on in connection with the Miami flood control 
project 
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Application of the law of variables to the design of drainage outlets, 

D. P. Weeks (Apr* Engin 2 (1921), No, 4, pp. 81-84, figs,, 4 )* — The law of 
variables Is analyzed, with particular reference to its possible application In 
the design of drainage systems, and a research project is outlined which 
includes the grouping and study of different types of drainage districts accord- 
ing to their characteristics and the application of the law of variables to the 
data obtained. 

Proceedings of the tenth annual drainage convention held at Washing- 
ton, N. C., March 31 and April 1, 1920 (N. G . Gcol . and Econ. Survey, 
Boon. Paper 50 (1920), pp. 18, pi. 1 ). — These proceedings contain special papers 
on The Relation of Food Control to Drainage, by T. Saville; Some Drainage 
Problems in the “Great Swamp Area” of North Carolina, by H. M. Lynde; 
Tile Drainage of Flat Lands, by F. 0. Kartell; Piedmont Drainage in North 
Carolina, by W. D. Alexander; Drainage Projects, by P. Matthews; Mainte- 
nance of Drainage Ditches, by W. K. Allen ; and Drainage Assessments in 
North Carolina, by G. R. Boyd. 

Public Roads (U. S. Dept. Ayr., Public Roads , 4 (1921), No. 8, pp. 29, figs. 
19 ). — This number of this periodical contains the usual project statements 
under Federal-aid allowances approved in May, 1921, together with status of 
Federal aid as of May 31, and the following articles: 

The Story of One Gravel Road, by B. E. Gray; The Traffic Census and Its 
Use in Deciding Road Width, by A. N. Johnson; Unusual Drainage Conditions 
in Public Roads District No. 12, by E. E. Kidder and A. B. Brown; Pennsyl- 
vania Commissioner Urges Economy; The Patrol System a Success in Grant 
County, Wash., by A. F. Morris; and Tests for Subgrade Soils, by A. T. 
Goldbeck and F. H. Jackson (see below). 

Tests for subgrade soils, A. T. Goldbeck and F. H. Jackson ( V , S. Dept. 
Agr Public Road*, 4 (1921), No 8, pp. 15-21 , figs . 7). — An outline of methods 
of testing subgrade soils is given in this paper, together with the general 
results of some of the tests. The tests are for such physical properties of 
subgrade soils as gradation, water-holding capacity, moisture equivalent, ver- 
tical capillarity, air shrinkage, slaking time, cementing value, percentage of 
colloidal material, as determined by adsorption, and relative bearing power of 
the soil under various conditions of density and moisture content. 

It has been found that the determination which apparently yields the greatest 
amount of information is the test for moisture equivalent. Results of tests so 
far would indicate that in general moisture equivalents increase with the per- 
centage of very fine silt and clay in the soil. It has been possible to work 
out an empirical formula which indicates a fairly definite relation between the 
moisture equivalent and mechanical analysis. There are sufficient exceptions, 
however, to indicate that certain other factors, possibly percentage of loam, etc., 
influence this relation. 

Results of the tests would indicate also that the bearing power of most soils 
is not appreciably reduced by the addition of moisture up to the moisture 
equivalent. This apparently applies, moreover, to all types of soils from pure 
sand to heavy clays. When the soils become saturated beyond the moisture 
equivalent, however, a rapid reduction apparently takes place in bearing power, 
which usually disappears completely at or before the water-holding capacity 
of the soil has been reached. 

A study of tlie California highway system by the United States Bureau 
of Public Roads ([Sacramento] : Calif. Highway Comn . and Highway Engin., 
(1920), pp. 27 7, figs. 185 ).— This report gives the details of a study made to 
determine the operations under the three California State highway bond issues 
and the costs thereof, the present condition of the roads built and so far as 
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possible the coats of existing conditions, and also to determine a measure of 
the usefulness and duty of the highway system and to develop recommendations 
for the future. 

The principal operation was to classify all the pavement laid. This classifi- 
cation covered 1,262 miles, from which a complete record of conditions of all 
concrete pavement for each 1/10 mile resulted. In addition studies were made 
of cores cut through pavements, failed portions of road surfaces, soil moisture 
conditions, subgrades, and traffic. 

Eighth biennial report of the State Highway Department relative to 
highway improvement, F. E. Everett (N. II. State Highway Dept . Blen. Rpt. % 
8 (1919-20), pp. 21/3, pis. 8, fig. 1). — Data are reported and discussed on the 
work and expenditures of the State Highway Department of New Hampshire 
for the period from August 31, 1918, to August 31, 1920. 

Eleventh biennial report of the State highway commissioner of the 
State of Vermont for the two years ending June 30, 1020, S. B. Bates 
(Vt. State Highway Commr. Bxen. Rpt., 11 (1919-20), pp. 1/2). — This report 
gives the text of the law of Vermont affecting the highway funds expended 
under the supervision of the State Highway Department, and reports the ex- 
penditures on highway work in the State during the calendar years 1918 and 
1919. Expenditures under special appropriations and special provisions of the 
law are given for the biennium ended .Tune 30, 1920. 

Palm oil motors, R. Mayn*: ( inn. Gcmhloux , 2C> (1920), No. 11, pp. 509- 
615). — Analyses of samples of palm oil for use in interna l- combustion engines 
are given and discussed. 

This oil is extracted from the pulp of palms and palm fruit, and consists 
of a mixture of palmitate and oleate of glycerin with acid in variable propor- 
tions. It is yellow or red in color and of a buttery consistency at ordinary 
temperatures. The analyses show that the molting point of palm oil is from 
37 to 48° C. (98.6 to 118.4° F.), so that its practical use as a fuel is appar- 
ently limited to torrid climates unless artificial means of preheating are pro- 
vided. A calorific value of 9,228 calories is given. Data are given showing 
that the production of palm oil in different parts of West Africa is quite ex- 
tensive. 

Preliminary tests of this fuel, especially in semi-Diesel engines, have shown 
that complete combustion is assured by vaporization of the fuel and injection 
in quantity strictly proportional to the load The composition of the gaseous 
mixture should be constant, which condition is obtained by the injection of an 
amount of water proportional to the load and to the amount of fuel injected. 
The scavenging of burned gases should be very effective. 

Palm oil is shown to have a flash point of about 187° and a burning point of 
about 210°. 

Dilution of engine lubricants by fuel, G A Kramer (Jour. Soc. Automotive 
Engin., 6 (1920), No 2, pp. 123-128, fig*. 13) ~ Experiments conducted at the 
TJ. S. Bureau of Standards to determine to what extent fuel evaporation can 
occur at average engine temperatures, with particular reference to tractor en- 
gines, are reported. 

It was found that the absorption of fuel vapors at engine temperatures is 
negligible. While the data are not final, dilution due to cracking was not found 
to any considerable extent in used lubricating oils. Studies of separation of 
fuel from lubricating oils indicate that there is no necessity for highly de- 
veloped distillation methods when the present-day commercial engine gasoline 
or a more volatile fuel is to be removed from lubricating oils. In this con- 
nection it was found that the time of heating and the exposed area of oil 
surface have very marked effects on the removal of fuel from oil. 
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Tractors and cable tractors, M. P. Kjreutzbergkr (Bui, Off, Dir . Recherche* 
Sci . et Indus , et Invent ., No. 16 (1921), pp. 90-115, tips IS),-— An analysis is 
given of the agricultural work of tractors and cable tractors from the French 
viewpoint, and it is concluded that the cable tractor is of more general use- 
fulness than the simple tractor. An analysis is also given of the construction, 
operation, and work of cable tractors, and it is shown that the cable tractor 
with traction parallel to the longitudinal axis has a greater field of usefulness 
than the one with traction at right angles to the longitudinal axis. 

Results given in Belgium by tractors, K. Leplae (Jour. Roc. Natl. Apr, 
Belg., S (1921), No. 7, pp. 49-53). — The results of a survey of the work of 
tractors on 67 Belgium farms, varying in size from 75 to 1,250 acres, are 
reported. Of these 48 varied in size from 125 to 500 acres. Forty-two out of 
45 tractor owners seemed satisfied with the tractor as a source of farm power. 

The soils on the farms varied from sandy loam to heavy clay. Plowing was 
the principal work of the tractor on these farms, the depth varying from 6 to 
10 In. It was found that the average tractor will plow from 2 5 to 7.5 acres 
per 30-hour day, according to the depth and type of soil. It was also possible 
to cultivate from 7 to 20 acres per day, disk from 10 to 20 acres, roll from 32$ to 
25 acres, harrow from 12$ to 50 acres, harvest from 7$ to 17$ acres of grain, 
mow 7$ acres of hay, and thrash from 320 to 200 sacks of grain. 

Of 47 tractors, 15 used kerosene and 22 gasoline as fuel. It was found that 
when plowing 8 in. deep on loam soil at the rate of about 6$ acres per day the 
consumption of gasoline was from 8 2 to 8.7 gal. per acre. On heavy loam or 
cLay soil the gasoline consumption was iroin 8.7 to 4 8 gal. per acre when 
plowing at the rate of about 5 acres per day. The consumption of kerosene was 
a little less than that of gasoline, the difference never exceeding a half gallon 
per acre The consumption of lubricating oil varied from 2 to 5 qts per day. 

More than half of the tractor owners employed an ordinary farm hand to 
operate the trade* and the remainder employed either trained mechanics or 
operated the tractor themselves As to accomplishment, it was found that 1 
tractor will plow about 5 acres per day, while 1 man and a 3-horse team will 
plow a little over an acre per day to the same depth, or a tractor and 1 man 
will replace on plowing 5 men and 15 horses The tractor supplants from 4 to 
9 horses and from 9 to 32 oxen, depending on the size of the farm. 

The main advantage of the tractor recognized by the Belgian fanner is the 
quickness of execution of farm work, and the majority reporting were satisfied 
with the quality of the work. The main disadvantages of tractors noted are 
high purchase price, heavy expense of repair parts, fuel, and lubricant, compli- 
cated mechanism, rapid depreciation, difficulty of obtaining skilled operators, 
and difficulty of use during wet weather. 

Working tests with motor plows in fall of 1919, A. Christensen 
( Statens Redsk. Provrr, Beret. 23 [1920), pp 103 , figs. 16) — Comparative field 
and laboratory tests of 38 different commercial makes of tractors and tractor 
plowing outfits are reported and discussed. Twelve of these were of American 
make. 

The lowest fuel consumption on actual plowing was given by a tractor having 
a 4-cylinder, 4-stroke cycle motor, and rated at about 35 draw r bar horsepower. 
This tractor drew a 2- and 3-bottom plow to a depth of 7 in. at a speed of about 
2.2 miles per hour, and plowed furrows 28 and 33 in. wide, respectively. The 
highest fuel consumption per unit area plowed was given by a 4-cylinder, 
4-stroke cycle motor rated at 16 drawbar horsepower, which drew tw r o plows to 
a depth of 7 in. and cut a furrow 26 in, wide. 

Practical tests of mechanical cultivation at Bourges, Laverdkt (Dir, 
Q&n. Apr., Com,., et Colon. [ Tunis ], Bui. 24 (1920), No. 102, pp. 284-292 ), — 
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Plowing tests of 31 different motor-propelled plowing outfits on siliceous clay 
soil are briefly reported and discussed. 

The outfits included 23 ordinary tractors, 4 caterpillar tread tractors, 2 auto- 
mobile plows, and 2 motor cultivators. Each outfit plowed 1 hectare (2.47 
acres) of soil. The detailed data of the tests are given in tabular form, show- 
ing width, depth, and speed of plowing, area plowed per hour, total fuel con- 
sumption, and fuel consumption per unit area plowed. The smallest fuel con- 
sumption per unit of area plowed was indicated by an 18 h. p. ordinary tractor, 
drawing a 2-bottom plow to a depth of 18 cm. (7 in.) The greatest area was 
plowed in 10 hours by a 45 In p. caterpillar tractor, drawing a 6-bottom plow 
to a depth of 13 cm , and with a fuel consumption per unit area somewhat less* 
than the average. 

Tractors and their utilization in the cultivation of sugar can© in Porto 
Rico, Brkiinkr ( Porto Rico Dept. Apr. and Labor Sla. Ctrc. 88 (1920), Spanish 
ed. f pp. 43-51). — General information on the use of tractors for the cultivation 
of sugar can© in Porto Rico is presented, special attention being given to the 
caterpillar type. 

Factors influencing the draft of plows, E. V. Oolijns (Apr. Engin ., 2 
(1921), No. 2, pp. 27-29, figs. 8). — Experiments conducted at the Iowa Experi- 
ment Station, to compare the draft of various types of plow bottoms as affected 
by speed and to determine the power required to cut the furrow slice as com- 
pared to the power required for turning and pulverization, are reported. In 
addition tests were made to determine the effect of the varying of the depth of 
plowing and the effect of dull shares. 

The equipment used was a No. 11 sulky plow with stubble, general-purpose, 
breaker, slat, and No. 222 bottoms, and a tractor plow with stubble, general- 
purpose, and speed bottoms. It was found that the type of plow bottom does 
not materially affect the draft, and that an increase in speed will produce about 
the same increase in draft with any type of bottom. The increase in draft due 
to speed was found to be confined to that part of the total which Is required 
for turning and pulverizing This varied with the speed from less than one- 
third to about one-half the total draft of the plow within a speed range of from 
2 to 4 miles per hour. 

Variation in depth is considered to be probably the greatest source of error 
in plow tests of a comparative nature. Under some conditions of plowing a 
sharp cutting edge was found to be of little importance, but it is concluded that 
under certain conditions it may cause failure to scour. 

Mechanical c ultivation of rice (Meded. Deli Proejsta. Medan, 2. ser., No. 16 
(1920), pp. 5 ). — Data on plowing, disking, and harrowing of rice soils with a 
tractor are summarized. While the actual cost per acre plowed is slightly 
less for oxen than for the tractor, the advantage of mechanical over hand culti- 
vation is very evident in the smaller number of men employed. 

A serviceable farm barn, R. L. Ratty and C. Laksen (S. Dak. Agr. Col. 
Ext. Ctrc. 82 (1920), pp. 20, figs. 12). — Plan and elevation drawings, specifica- 
tions, and a bill of materials for a general barn suitable for a South Dakota 
farm of from 160 to 320 acres are presented and discussed in the first part of 
this bulletin. The structure consists of a main barn, shed, silo, and feeding 
room. The second part of the bulletin is a discussion of the important fea- 
tures in barn planning, particularly dairy barns. 

Dairy barn plans, J. L. Thomas (Tex. Agr . Col . Ext. Bui. 59 (1921), pp. 20, 
figs. 27). — Plan and elevation drawings and bills of material are given for 
dairy barns and milk houses adapted to Texas conditions. 

Housing of animals. — HI, Shoepfolds and hog pens, M. Ringklkanr 
( Logements des Aivimaux. — III , Bergeries , Porcheries. Paris: IAbr. Agr . 
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Maison Rustique , 1920 , pp. 100, figs, 127),—' This book describes French practice 
in the design and construction of sheepfolds and hog pens and houses with their 
accessories. In the first part chapters are included on the location of sheepfolds, 
mangers and feeding racks, watering devices, doors and windows, shearing ma- 
chines and dipping tanks, types of sheepfolds, permanent shelters, and sheep 
runs. The second part contains chapters on the location of hog pens, feeding 
troughs, and hog houses; the construction of hog pens, automatic rubbers, dip- 
ping tanks, and slaughter houses ; and types of hog houses and pens. A number 
of diagrammatic Illustrations are Included. 

Rural refrigerating plants for the conservation of fruit, F. Mauro (R. 
Scuola Super. Agr. Staz. Sper. Freddo , Milan , No. 1 (1920), pp. 15, pis. 7.— 
Plan and elevation drawings of two farm refrigerating plants are given and the 
general features of the refrigeration apparatus discussed. 

Studies on the treatment and disposal of industrial wastes. — IV, The 
purification of creamery wastes, H. B. Hommon (Pub. Health Serv. U. S. t 
Pub. Health Bui 109 (1920), pp. 87, pis. 5)— A study is reported which was 
undertaken by the U. S. Public Health Service in cooperation with the U. S. De- 
partment of Agriculture for the purpose of developing a method for purifying 
creamery wastes. In the course of this study it was found that methods al- 
ready In use were efficient and practical in only a very few instances, and very 
unsatisfactory in a large number of other installations. 

The raw waste treated in the experimental testing stations was produced from 
the manufacture of butter cottage cheese, casein, and condensed milk, and was 
very concentrated. The original plans for the testing station included an Imhoff 
tank and a septic tank, but difficulties were encountered in operating the Imhoff 
tank which finally led to its abandonment. The septic tank was operated for 
about two years. A comparison of the weighted average analyses of the influ- 
ent and effluent for the entire time the tank was operated showed that 40 per cent 
of the suspended matter in the raw waste was deposited in the tank. The septic 
tank did not accomplish as high a removal of the various constituents of the raw 
waste as was expected. It was not provided with a tight cover at the beginning 
of the tests, but this became necessary during the spring following the first 
winter. This experience suggests the necessity of locating septic tanks and filters 
as far away as possible from the creamery or from dwellings and other buildings. 

Sand filters were used for treating the efiiuent from the septic tank. The 
effective size of the sand used was 0.23 mm. and the uniformity coefficient was 
2.17. It was found that the essential features that should be considered In de- 
signing sand filters for treating creamery wastes are as follows: (1) The under- 
drainage should be carefully laid with ample slope to the bottom and covered 
with coarse and fine stones to prevent the entrance of sand ; (2) the sand selected 
should be of medium size and free of clay and loam ; (3) the filter units should 
be arranged to provide for a number of doses; (4) filter beds should be divided 
Into at least two units so that one can he taken out of service for the purpose of 
resting or repairs; and (5) unless the treatment plan is to be under constant and 
competent supervision the filter should be designed to treat the waste at a rate 
not to exceed 50,000 gal. per acre per day. 

Observation of the sludge showed that there was an average deposition of 2 
tons of dry solids per 1,000,000 gai. of waste passing through the tank. Chemical 
analysis showed that it contained no valuable by-products, and that It had no 
high-grade fertilizer value. It was found that pumping will be required where 
the difference in elevation between the discharge of the waste to the disposal 
site and the outlet Into the water course is less than 7 ft. A centrifugal pump 
and automatic control device are recommended for this purpose. 
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The detention period of 24 hours was not found sufficient to remove as large 
a part of the suspended matter as is believed could be accomplished. It is 
recommended, therefore, that tanks designed for creamery or like wastes be 
computed on a storage basis of 48 hours with 30 per cent additional for scum 
and sludge accumulation. The tank should be divided into two sections sepa- 
rated by a concrete wall, with 2-in. holes through it at mid depth of the waste. 
The inlet section should have a capacity of two-thirds of the volume of the 
entire tank and the outlet section one-third. The inlet section should contain 
at least three baffles, one 1 ft. from the inlet pipe and extending from above the 
surface of the waste to 3 ft. below, one 1 ft. in front of the outlet and con- 
forming to the one before the inlet, and one in the center of the tank extending 
up one-half the distance from the top of the hopper bottom to the flow line of 
the tank. The hopper bottoms should have a slope of (K)°, and the sludge outlet 
should be 6 In. in diameter. The inlet and outlet pipes to and from the tank 
should be turned down and trapped. It is recommended that a siphon be in- 
stalled in connection with the disposal tank, and that the siphon chamber be 
so designed as to discharge enough waste each time to cover the sand filter to 
a depth of $ in. 

A large amount of experimental data is given in tabular form, together with 
a bibliography. 

Substitutes for sewers, W A. Hardknbergii (Pub Works , 50 (1021), Nos . 
15, pp. 293-206; 11, 353, 350, jigs. 10 ). — Substitutes for sewers in common use 
in suburban districts, towns, villages, and rural communities are discussed. 
The methods most generally used are classified as temporary arrangements, 
such as the pit, box, and can; semipermanent arrangements, such as concrete 
vaults and modifications and septic closets; and permanent arrangements, such 
as chemical closets and small septic tank systems with running water. 

A comparison of the first and annual costs of a 10 year period, maintenance 
and operating expenses of the different more common types is given in the 
following table in order to show their relative expense: 


Approximate cost of sewer substitutes on a 10-year basis . 


Type oi disposal. 

Installa- 

tion 

Interest 

and 

mainte- 

nance. 

Seaven- 

£inr 

Tota 

(OSt. 

Annua 

cost. 

Pit... 

4G0.00 

$19.80 

$36.00 

$115. 80 

111.58 

10.40 

Box (wood) and can 

24.00 

10.02 

70.00 

104.02 

Concrete vault. 

36. 00 

21.00 

60.00 

116.00 

11.60 

Commercial L. It. 8.. 

38. 50 

23, 10 

20. 00 

81.60 

8.16 

Bome-made l. R. 8 

86.00 

21.00 

20.00 

76.00 

7.60 

Chemical toilets. 

06.00 

39.00 

60.00 

164.00 

16.40 



Does not Include share of disposal expense, as purchasing land lor burial, etc 


RURAL ECONOMICS AND SOCIOLOGY. 

Rural social organization, E. L. Earf (New York: Abingdon Press, 1921 , 
pp, 144 )’ — Briefly and m outline form attention is called to some of the funda- 
mental social and economic principles underlying rural organization, as well as 
methods of organizing and the social functions of the rural home, school, church 
and Sunday school, and farmers* organizations. The effects of tenancy, good 
roads, and adequate marketing facilities, together with the rural health situa- 
tion, are similarly treated 

The southern highlander and his homeland, J. C. Campbell (New York: 
Bussell Sage Found., 1921, pp. XA7/-f^05, pis . 10 ). — In observations after the 
author’s 25 years’ experience as teacher ami investigator in mountain sections 
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of the South, this volume describes the topography of a region embracing the 
western border counties of Maryland, Virginia, and North and South Carolina, 
the Blue Ridge Valley, all of West Virginia, eastern Tennessee and Kentucky, 
northern Georgia, and northeastern Alabama, as well as the people who dwell 
there and incidental history accounting for their ancestry, speech, and customs. 
Various expressions of the Individualism characteristic of the highlander are 
cited, and the home life, religious life and denominationalism, and living con- 
ditions and health of these people, as well as the resources of the mountain 
country and the problem of education, are discussed. There are pointed out in 
conclusion certain avenues for contact and progress. It is urged that the new 
appeal for support of schools and churches for the southern mountaineers be 
made on the basis of real knowledge of conditions and changing needs, deter- 
mined by the survey method. 

Appendixes give regional descriptions of State mountain areas, quotations 
from the theory of J. Fiske as to the origin of these people, which tlie author 
calls a misapplied one, a list of markers on Boone’s trail, historical estimates 
on the Scotch-Irish and Germans in 1775, and several summary statistical 
tables. A bibliography of about 200 titles is included. 

Rural and small community recreation (New York: Community Service, 
1921, pp. 152). — This booklet offers a compilation of practical material relating 
to the social and recreational features of rural life, describing numerous games, 
and suggesting exhibits, contests, and community programs. 

The farming of national land. Loud Eknik (Scot. Jour . Ayr., J f (1921), 
No. 2, pp. 121-129). — A number of what the author calls obvious difficulties 
raised by a proposed bill to abolish private property in land in Great Britain 
and to make it national property are dealt with. The bill is explained in out- 
line, and benefits claimed for the plan are set forth. 

Land settlement in Scotland, II. M. Conaciikk (Scot, Jour. Ayr., 1/ (1921), 
No. 2 , pp. 115-196). — Conditions in the crofting counties and islands off the 
coast of Scotland and the efforts to satisfy demands for more holdings in relief 
of congestion in various districts are described. A sort of social equilibrium is 
said to exist in other parts of Scotland when* large arable farms have been 
developed, but certain efforts toward the establishment of small holdings in 
those regions also are noted. 

Farm tenantry in the United States, W. B. Rizzkt.l (Texas Sta. Bui 21 8 
(1921), pp. 2-1/08) —This thesis is a study of the historical development of farm 
tenancy and its economic and social consequences on rural welfare, with special 
reference* to conditions in the south and southwest of the United States The 
writings of early land reformers and economists of the eighteenth and nine- 
teenth centuries, in this connection, are reviewed in some detail. It Is pointed 
out that while early colonial efforts to transplant the manorial system of Eng- 
land in tin’s country largely failed, the adoption of the legal system from Eng- 
land has resulted in economic handicaps to the tenant farmers here. Inadequate 
labor Income, speculation in land values, and the high rates of interest charged 
to the tenant are said to be mainly responsible for the farm tenancy problem. 
The low average standards of living, lack of interest in church and Sunday 
school, neglect of reading, political prejudices, and general disinterest in com- 
munity welfare are said to reflect the prevailing system of land tenure. Methods 
of encouraging and assisting farm tenants to purchase homes and secure social 
justice in negotiations with landlords are suggested. 

An extensive bibliography is appended. 

Farm rent contracts as affected by the Regent’s decree of June BO, 
19X8, 0. Papi ( Atti R . Accad . Georg . [Florence], 5. scr., 16 (1919), No. 1 , pp . 
8-31 1 abs. in Tntematl. Inst. Agr. [Rome], lnternatl. Rev. Sei. and Tract. Agr., 
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10 {1919), No . 10-12, pp. 1286-1241 ). — This is a commentary on recent Italian 
legislation distributing!: the extra profit resulting from the war between the 
proprietor, farmer, and tenant. 

An ordinance relating to a preliminary agricultural labor law of Janu- 
ary 24, 10X0, together with several regulations on the question of the 
rights of agricultural laborers, J. Feig (Verordnung Betreffend eine Vor- 
Idufige Landarbeitsordnung vom 2/f. Januar , 1919 , nebst Sonstigen Bestim- 
wungcn uber das Landimrtsoha/tliche Arbeit srecht. Berlin: Frans Vahlen , 
1919, 2 . ed. % pp, 122 ). — The text is given of a 1919 law regulating rates of wages 
and hours of working for Germany, and of other similar legislation 

First International Congress of Landworkers 1 Unions affiliated to the 
International Federation of Trade Unions ( Internatl . Labor Off., Genera , 
Studies and Rpts., Ser. K, No. I {1920), pp. 11). — This reports the organization, 
membership, and work of this congress, held in Amsterdam, August IT to 19, 1920. 

Kansas handbook of harvest labor, H. Umberger and E. L. Rhoades 
( Kan # . Apr. Col. E.rt. Circ 23 {1921), pp. [16], figs. 7).— Information is offered 
here in regard to the demand for, sources of supply and methods of recruiting, 
wages, and working hours of wheat harvesters in Kansas. 

Wages of farm workers in 1020—251, ,T. Wilson {Scot. Jour. Apr., 4 
{1921), No. 2 , pp. 186-199).— Returns from 6G farms in different parts of Ber- 
wickshire, England, and from 32 in Bute and Arran, Scotland, are tabulated and 
discussed to show the earnings of different classes of farm workers during the 
year commencing with Whitsunday, 1920, with comparisons. 

Agricultural profits and the contribution of agriculture to the national 
income. A, de Marcjllao {Cong. Apr Prang., 1920 , Compt. Rend. Tran., pp. 
111-142 ). — These pages give a critical discussion of tax rates on agricultural 
industries arid rural property in France, in which It is held that it would he less 
practicable to increase the already exorbitant tax rates than to foster more 
profitable returns from agricultural enterprises. 

The farmer and the tariff, 11. C. Wallace {Wall arc's Farmer , 40 {1921), 
No. 14 , P* 617). — Arguments are presented in favor of the protection of prac- 
tically all agricultural products against foreign competition. It is said also 
that such protective duties must cover present extraordinary freight charges. 

Farmers 1 cooperative associations: Their legal and legislative aspects, 
A, Hobson (Amer. Boon. Rev., 11 {1921), No. 2, pp. 22L 226). — Ob; lections are 
made to Section G of the Clayton Amendment from the point of view that the 
status of farmers 1 organizations is made more indefinite and uncertain than 
before, as well ns that of economic difficulties of organization which are In- 
volved. Proposed legislation and accomplishments expected of it are outlined. 
Reasons are given why this is deemed not to be class legislation, but rather that 
which will Insure farmers' marketing associations certain privileges enjoyed by 
business corporations. 

The organization and activity of the Italian Federation of Agricultural 
Societies (Rome: Fed. Jtal. Consorzt Apr., 1920, pp. [7.9J, pis. 6). — This recounts 
the history of this organiaziion and describes its various activities. 

Report on the working of cooperative societies in Bihar and Orissa for 
the year 1910— SO ( Bihar and Orissa Coop . Sacs. Rpt., 1919-20, pp. 
19+XlX-\~2, pi I). — This continues information regarding the enterprise pre- 
viously noted (E. S. R., 42, p. 594). 

Marketing of agricultural products, J. E Boyle {Amer. Eeon . Rev., 11 
{1921), No. 2. pp. 207-218). — Five related steps in the marketing process, 
namely, production and grading for the market, storage, transportation, means 
of obtaining credit and its use, and merchandising are briefly discussed from 
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the point of view of what the farmers may do to improve and control mar* 
keting processes. 

Criteria of marketing efficiency, F. E. Clark: (Amer. Boon. Rev., 11 (1921), 
No. 2, pp. 214-220 ). — These criteria are said to be the effectiveness with which 
the distributive scrice is rendered, its cost, and the effect oi‘ the cost and 
methods upon production and consumption. The first two are held to involve 
problems of mechanical as well as trade or bargaining efficiency, the last the 
use of standard grades, security of a “just share” of the final selling price, 
market competition, transportation rates, finance and warehouse methods, and 
the creation of demand. Governmental assistance and private cooperation can 
avail to improve market news, control production, improve the physical effi- 
ciency of central markets, improve transportation rates and efficiency, increase 
the standardization and grading of products, and control excessive profits. 

Future trading ( U . 8. House Represent., 6C>. Cong., 8. Scss., Com. Agr. Hear- 
ings on Future Trading, 1921, pp. 1070, fig. 1 ). — The statements of 81 individuals 
made in January and February, 1921, before the committee conducting hearings 
relating to legislation hearing on future trading are published here. 

State ownership of terminal elevators, Hour mills, and packing plants, 
D, Livingston (Pierre, 8. Dak.: Marketing Dept., 1920, pp. 24> pi . 1) . — In this 
preliminary report the author concludes that present building conditions are 
such as to justify a postponement of the erection by the State of elevators, 
flour mills, and packing plants until prices of material settle and labor condi- 
tions improve; also that it would be unwise to erect plants in relation to 
present marketing outlets, in view of the fact that the proposed all-water route 
from the Great Lakes to the Atlantic may change the whole situation within 
three or four years. For several other reasons it is recommended that the 
State urge Federal legislation rather than attempt to meet the problem by 
isolated action. 

The grain marketing plan of the Farmers’ Marketing Committee of 
Seventeen, C. H. Gustafson et al (Chicago: Farmers' Grain Marketing Com. 
of Seventeen, 1921, pp 16, fig /).— -In this outlined explanation of the proposed 
plan, the three fundamental elements of the system are said to be the grain 
grower, the local cooperative elevator company or grain growers’ association, 
and the central sales association. The grain grower, in becoming a member 
of the organization, joins the national sales association, pacing a fee for 
permanent membership, and signs a contract to deliver all of his surplus grain 
to the local elevator company or grain growers’ association for a period of 
probably five years. The surplus grain of the members may be handled by 
the local organization or may be pooled. Where there is no local cooperative 
elevator company, or in case it does not meet requirements, the local association 
may either contract with a farmers’ private or line elevator to receive and 
load its grain at a handling charge mutually agreed uj>on, rent an elevaior, or 
build or buy one. The relations of the local body to the central sales associa- 
tion are outlined, together with stipulations as to the election of a board of 
directors, its departmental organization, and subsidiary companies. A series of 
questions and answers about the plan are given. 

Grain marketing plan of the Committee of Seventeen ( Chicago : U. 8. 
Oram Growers , Inc., 1921, pp. 56).— Information is given similar to and supple- 
menting that noted above. 

Grain standardization, H. B. Price (Amer. Econ. Rev., 11 (1921), No. 2, pp. 
227-280 ). — The early history of the setting up of grade standards by grain 
exchanges, the broadening of control of inspection, and some criticisms of the 
system evolved are set forth. 



596 


EXPERIMENT STATION RECORD. 


[Vol. 45 


Cost of fattening cattle and the relation of the enterprise to the farm 
business ( Nebraska 8ta. Rpt. 1920 , p. 27). — Studies of factors entering into the 
cost of feeding cattle were conducted on 75 neighboring, farms in northeastern 
Nebraska. 

During the winter of 1919-20 only about one- third of the feeders were found 
to be making money, the other two-thirds losing enough to make the average 
loss $10.63 a head on the 3,041 cattle included in the survey. Only 12 per cent 
of the 795 cattle on the detailed cost route made any profit. 

The work of the council of agriculture for the Province of Pomerania, 
Reichert (Kricgsarbeit der Land icirtsch aft shammer fur die Provinz Pommern. 
{Pomerania ]; Pommernblattes , 1914-1918 , pp. 100, figs. tf).~ An account is given 
of measures adopted to promote agriculture, live-stock production, and other 
rural industries during the war and of results accomplished. 

Southern Anatolia, 0. Manetti (Apr. Colon {Italy], 15 (1921), Nos. 1, pp. 
41-49, pi 1; 2, pp. 7 8-111, pis. 2; 8, pp. 142-188). - These chapters of a series 
of articles descriptive of this region relate mainly to systems of land holding 
and tenancy and of farming, the principal crops, labor supply, tools and imple- 
ments used, typical dwellings and farm buildings, care of farm animals, and the 
importance attached to live-stock production. 

French colonial agriculture (Cong. Ayr Colon. [Paris 1, 1918 , Compt. Rerid. 
Trav . , vol. 7, pp. 108-173). — Several papers covering problems of agricultural 
development in the French colonies are published here, as follows: Banks and 
Colonial Agriculture: Agricultural Credit for the Colonies, by E. Heeht (pp. 
103-137), in which outstanding features of the various banking organizations 
in operation in old and new French colonies, as well as those belonging to other 
nations, are outlined ; Loans to Natives in Cochin China, by Paris (pp. 138-142), 
noting the dissolution of certain German credit societies following the outbreak 
of the war and legislation under which new ones can be organized : The Coloniza- 
tion of the New Hebrides, by Largeau (pp. 143-156), describing the geography, 
resources, labor supply, administration, and reforms needed in this region; and 
Some General Considerations pertaining to Agriculture and Commerce of Upper 
Senegal, by J. Baffin (pp. 157-173). 

[Agriculture in Dutch East Indies] ( Netherlands East Indies Yearbook , 
1920 (Eng. ed.) t pp. 109-116, pis. 3).— This chapter offers brief notes descriptive 
of the principal crops grown and the agricultural information service designed 
to promote production, cooperation, and community life through demonstra- 
tion and technical instruction and aid. 

[Agricultural statistics of Peru] (Pent 8 tat is A bs , 1919, pp. 51-61). — 
These statistical tables show the area cultivated and yields by departments for 
several years of several important crops, mainly sugar cane, rice, cotton, and 
wheat, also the production of guano for domestic agriculture, 1900-1919. 

Returns of produce of crops in England and Wales, with summaries for 
the United Kingdom, R. J. Thompson (Min. Apt. and Fisheries [London], 
Agr. Statis , 55 (1920), No. 2, pp. 89). -These tables continue the statistical 
series previously noted (E. S R., 43, p. 491 ). 

Prices and supplies of corn, live stock, and other agricultural produce 
in England and Wales, and summaries of colonial and foreign agricultural 
statistics, R. J. Thompson (Min. Agr. and Fisheries [London), Agr. 8 tatis., 
55 {1920), No. 8, pp. 91-146). — The prices and supplies of agricultural produce 
in 1920 arc reviewed. Tables are given which contain summaries of informa- 
tion as to prices, the imports of the principal foodstuffs, and statistics of im- 
portant cereals and live stock produced in principal countries for a number of 
years, continuing information previously noted (E. S. R., 44, p. 389). 
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Annual agricultural statistics of France, 1019 (Statis. Apr. Ann . 
[France], 1919, pp . 452).—' This volume continues agricultural statistics pre- 
viously noted (E. S. R., 43, p. 705). 

Estimates of area and yield of principal crops in India, 1919—20, I). N. 

Ghosh (India' Dept. Statin ., Est. Area and Yield Prime. Crops India , 1919-20, 
pp. [4]-h*5, fills. 5). — Tabulated estimates of area and yields by provinces 
continue information previously noted (E. S. K., 43, p. 492). 

Review of the trade of India in 1919—20, D. N. Ghosh ( India Dept. 
Statis., Rev. Trade India , 1919-20, pp. [8]+89+VI, pis. 5, dgs. 0).— Statistical 
tables are given with text and graphic illustrations showing the imports and 
exports by articles, wholesale prices, and direction of trade. 

AGEICUITXIRAL EDUCATION. 

The reorganization of higher agricultural education [in Belgium] (Rev. 
G6n. Apron., v. ser., 10 (1920), No. 2, pp. 78-85 ). — This is an account of the 
organization and activities of the Higher Council for the Improvement of Agri- 
cultural and Horticultural Education, previously noted (E, S. R., 44, p. 694), 
including the text of the law of November 15, 1919 (E. S. R., 43, p 295). 

Important changes in the organization of higher agricultural education were 
promulgated by a royal decree of April 8, 1920, the text of which is given. 
A license in agricultural sciences is created, to be awarded on the completion 
of a two-year course, in order to facilitate the access of farmers’ sons to the 
agricultural education institutions. The course for the bachelor’s degree, which 
must lie approved by the Ministry of Agriculture, will extend through four 
years. The tirst two years will be common to all the students and lead to the 
degree of candidate for bachelor of agriculture (dlpldme do candidat ing^nieur 
agronome). The third and fourth years will be devoted to specialized work 
and will lead to the bachelor’s degrees in agriculture, colonial agriculture, 
streams and forests, rural engineering, horticulture, agricultural industries or 
agricultural chemistry (diplomas d’mg£nieur agronome, etc.). The subject 
matter for the tirst two years and for each of the six sections of the last two 
years is outlined. 

The reform of the higher agricultural instruction institutes and of the 
agricultural experiment stations in Italy (Industrie, No. 21 (1918), pp. 653- 
656; abs. in Into ruitf. Inst. Apr. [Rome], Internatl. Rev Sci. and Tract. Apr., 
10 (1919), Nos. 10-12, pp. 1063-1067 ). — This is the report of the commission 
appointed by the scientific and technical committee for the encouragement of 
Italian industries on the status of higher schools of agriculture and agricultural 
experiment stations, together with proposals for their reorganization. 

It is recommended that the instruction in agriculture be coordinated in the 
five higher schools of agriculture, three of which arc* under the control of the 
Ministry of Agriculture, and the other two under that of the Ministry of 
Public Instruction. It is (loomed advisable that students undergo a suit- 
able practical course before taking up agriculture as a career, and that 
every school should have a farm of an* industrial character, under separate 
management, and financially self-supporting. The students at the Milan school 
gain their experience at the peripatetic chairs of agriculture, but this has not 
been found satisfactory. The organization of the* Milan and Portici higher 
schools of agriculture remains as formerly, the number of professors and as- 
sistants being unchanged, while the number of students has doubled and the 
length of the course has been extended to four years. 

The agricultural experiment stations, since their foundation, have been 
charged with the service of analyzing agricultural materials for public and 
private institutions, and the enormous increase in the analytical work has led 
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to the abandonment almost entirely of experimental work. This is considered 
a step backwards, and it is recommended that the laboratories should be dis- 
continued or restored to real functions of agricultural stations, the analytical 
work separated from the other departments or turned over to a special institu- 
tion. Attention is called to the need for five new agricultural experiment in- 
stitutions, viz, two for southern Italy and one each for Sicily and Sardinia, and 
one institute of agricultural mechanics; also for increased funds for equipment 
and maintenance of all agricultural education and research Institutions. 

Agricultural education In Australia, A. J. Perkins (Jour. Dept. Agr. So. 
Aust., 24 ( 1921 ), No. 7, pp. 570, 571, 513-578, 580-585 ), —This is a discussion of 
technical agricultural traiuing in Australia. 

A summary is given showing that out of a total of 574 families supplying 
Itoseworthy, Agricultural College with students since its inception in 1883, 
only 35,2 per cent were engaged in agricultural callings, including 110 farmers. 
The author contends that while for the bulk of rural workers special technical 
training, as distinct from home training, is neither necessary, nor indeed pos- 
sible, from the State viewpoint, the existence of institutions in which this 
training is imparted is justified so long as they attract a sufticent number of 
students who by precept and example are able in later life to influence their 
districts for good. The claim of the city families contributing 65 per cent 
of the students are considered further justification. 

The Australian agricultural colleges have concluded that in the absence of 
adequate acquaintance with general fanning practice, all theoretical instruc- 
tion must continue more or less futile. Hence every agricultural college 
(Iloseworthy, Dookie, and Hawkesbury) has a large and well-equipped farm 
on which the manual operations are carried out almost entirely by the students 
under competent supervision. In the author’s opinion, from 60 to 70 students 
represent perhaps an optimum, 100 a clear maximum, of students who can 
acquire at any one time a reasonable degree of familiarity and skill on a 
farm area worked conveniently from a given center. Should this maximum 
he overstepped, either new colleges must be established, which is deemed neither 
wise nor desirable at this time, or the existing system of training must receive 
radical modifications. The maximum number of students could be raised without 
loss of efficiency in the course of training, if outside farm training were limited 
to the inexperienced, while the training of farrn-bred boys was restricted to 
theoretical instruction and associated demonstrations. At Roseworthy one-half 
of the students’ time in the 3-year course is now taken up with farm work, 
so that farm-bred students would thus have much larger opportunities for 
advanced instruction. If practical training should be eliminated from the col- 
lege course, it is deemed desirable that the city-bred boy should spend a couple 
of years on a farm before entering college rather than trust to his acquiring 
farm practice after the completion of his course. The author emphatically 
protests, however, against any movement, on the score of economy or any other 
grounds, that would cause the college farm gradually to disappear, as this 
would jeopardize not only the ability pf the college to impart practical training, 
but also the efficiency of the technical staff for teaching purposes, for he be- 
lieves that no agricultural teacher who is not in daily contact with agricultural 
operations can hope to avoid gradual deterioration. 

The author believes that the supply of candidates for the chairs of agricul- 
ture that have been established at the universities of Sydney, Melbourne, and 
Perth, and the one authorized at the University of Adelaide, is bound to be 
limited by the careers open to those in possession of higher training, which 
during the present generation at least is not likely to go beyond positions on the 
technical staff of government departments. The author deems it highly ques- 
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tionable whether, standing alone, the importance of the work of these technical 
departments justifies the existence of four separate chairs of agriculture in 
the Commonwealth. However, competent research work in agriculture would 
amply justify such chairs. 

Farm crops laboratory manual and note book, F. W. Lathbop ( Philadel- 
phia and London: J. B. Lippincott Co ., 1920, pp . 118 , -figs. M ). — Outlines of 39 
suggested laboratory exercises in the study of farm crops are given, together 
with suggestions for crop growing projects for high school students. 

Course in home economics for Idaho schools, G. B. Elwktx (Idaho Bd. 
Vocat. Ed. Bui. , 8 (1920), No. 1, pp. 89, figs. 4). — The author outlines the subject 
matter of a suggested four-year course in home economics for all-day schools 
in Idaho, and also gives the content of the related courses in science and art 
which should accompany, and he properly related to, the home economics sub- 
jects. The home economics subjects include foods and cookery with a seasonal 
time schedule (36 weeks) ; elementary and advanced clothing and textiles (36 
and 18 weeks, respectively) ; elementary dietetics and advanced cookery (18 
weeks) ; household management and housewifery, including the shelter problem 
(18 weeks) ; and hygiene, sanitation, and home nursing (18 weeks). A dis- 
cussion of laboratory arrangement and equipment, a statement of the aims of 
an 18 weeks’ course in economics and sociology as related to home economics, 
an outline of a short unit home economics course for senior hoys only, sug- 
gested projects, practical application or demonstrations and class practice, and 
lists of equipment, texts and references, exhibits, charts, etc, are included. 
Combining foods and cookery with clothing and textiles in a year’s course is 
deemed highly undesirable, and it is recommended that each of these two 
branches be taught in a separate full-year course. 

MISCELLANEOUS. 

The work of the Scottsbluff Reclamation Project Experiment Farm in 
1918 and 1919, J. A Holden (V. S. Dept. Apr ., Dept . Circ. 178 (1921), pp. 
86, figs 2) — Tin's report includes a summary of meteorological observations 
from 1911 to 1919, a review of agricultural conditions on the project, and a 
report of the work on the experimental farm during 1918 and 1919. The ex- 
perimental work reported is for the most part abstracted elsewhere in this 
issue. 

Thirty-fourth Annual Report of Nebraska Station, 1920, E. A. Burnett 
(Nebraska Sta. Rpt 1920, pp. 54 ). — This contains the organization list, a report 
of the work of the year, a report of the extension service of the college of 
agriculture, and a financial statement for the fiscal year ended June 30, 1920. 
The experimental work reported is for the most part abstracted elsewhere 
in this issue. 

Miscellaneous topics ( Porto Rico Dept. Agr . and Labor St a Circ . 88 (1920), 
Spanish od pp. 60). — An account is given of a meeting of producers and sugar 
makers at Rio Piedras on November 17, 1920, together with the papers pre- 
sented. One of these, by F. S, Earle, dealt with Varieties of Cane in Porto 
Rico (pp. 16-19). The remaining papers are abstracted elsewhere in this issue. 

New technique for the infiltration and preparation for the microscope 
of plant and animal tissues, Larbaud (Conipt. Rend. Acad . Set. [Puri*], 172 
(1921), No. 21, pp. 1817-1819). — By the author’s method, the fixed tissue after 
being passed through the graded series of alcohols in the ordinary way is trans- 
ferred directly from 95 per cent alcohol to normal butyl alcohol and thence to 
melted paraffin. Besides shortening the time and saving the expense of absolute 
alcohol and xylol, it is claimed that the procedure reduces shrinkage of the 
tissue. 



NOTES 


Alabama Canebrake Station.-™,!. M. Burgess has resigned as director, to 
accept a commercial position. , 

Florida University and Station. —The last legislature authorized the estab- 
lishment of an experiment station in the Everglades on land to be set aside 
for the purpose by the trustees of the State Internal Improvement Fund. These 
trustees have designated a tract of 100 acres south of the Hillsborough Canal 
as the site of the station. An appropriation of $10,000 from funds in the hands 
of the board of commissioners of the Everglades Drainage District has been 
made for tbe maintenance of the station during the biennium ending June 30 , 
1923 , and $5,000 per annum thereafter. These appropriations are also to be 
duplicated by like amounts from other State funds. 

The station is to bo under the control of the State Board of Education and 
Board of Control, which is authorized to cooperate with the Federal Govern- 
ment through the Florida Station. The hoards are authorized, with the advice 
of the trustees of the Internal Improvement Fund, to purchase materials, im- 
plements, live stock, and other accessories, and to construct the necessary 
buildings. 

Appointments in the university and station staff, effective October 1, include 
W. K. Makemson as extension entomologist and plant pathologist and VV. E. 
Stokes as assistant grass and forage crop specialist in the station. 

Idaho Station. — J. M. Raeder, instructor in botany and assistant botanist 
in the Iowa College and Station, has been appointed assistant plant pathologist. 
His work is expected to include a field study of potato diseases in southern 
Idaho, and a study of cereal diseases in cooperation with the Office of Cereal 
Investigations, U. S. Department of Agriculture. 

Purdue University and Station.- -The new home economics building is under 
construction. It is to be a two-story building of red brick and terra cotta 
trimming, with special attention paid to attractiveness of design. The main 
floor will contain a large corridor suitable for receptions or other small social 
gatherings, two clothing laboratories, a textile laboratory, three class rooms, 
two rest rooms, and an auditorium seating 350 people. On tbe second floor 
will be two food laboratories, a dietetics laboratory, a room equipped for home 
nursing, a food chemical laboratory, two class rooms, and offices, together 
with a small dining room, kitchen, and pantry for practice in meal service. 
The basement will contain a large cafeteria with accessory equipment, an 
experimental laboratory, laundry, class rooms, etc. 

An allotment for investigation in home economics has been made from the 
funds of the station. 

Miss Inez Richardson and Miss Delia C. Ogle have resigned as assistants 
in home economics extension. Recent appointments include Albert A. Hansen, 
as associate in botany extension, and the following assistants: I. D. Mayer 
in rural engineering. Miss Ruth Jordan in home economics (for station work), 
E. C. Young in farm management, and Victor H. IUes in floriculture. 

Wyoming University and Station.— Dr. W. C. Boeck has been appointed 
professor of zoology, and Dr. G. C. Bond assistant professor of veterinary 
science and assistant bacteriologist. Dr. S. H. Burnett is giving part time to 
special station problems. 
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Tn the death of Dr. Henry Prentiss Armsby, Director of the Penn- 
sylvania Institute of Animal Nutrition, agricultural research in the 
United States has lost a great leader of thought, its foremost ex- 
ponent of research in the field of animal nutrition. Active almost to 
the last, showing little abatement of his customary zeal and with 
hopes and plans for the future, he was stricken with cerebral hemor- 
rhages in September and died a month later, October 19. His gentle 
nature, his broad sympathies and interests, his generosity in giving 
his time to others, his tolerance, and his patience in the pursuit of 
his ideals made him one of the nobles! of men. 

For more than forty years Dr. Armsby had been closely identified 
with the work of our agricultural institutions. While length of 
service alone does not measure the value of a life or the contribution 
it represents to human welfare, in his case the product of his years 
was more than commensurate with the time covered. To an un- 
usual extent it was out upon the frontier of human knowledge, point- 
ing the way and leading in the prosecution of original inquiry. His 
scholarly interpretation of the purpose and the method of agricul- 
tural research and his influence in the development of it in the 
American experiment stations wore felt in every State, and were in 
no sense a minor feature of his useful career. 

Dr. Armsby was born in Northbridge, Mass., September 21, 1853. 
His boyhood vas spent in town, and he graduated from Worcester 
Polytechnic Institute, in 1871. He was interested in chemistry, espe- 
cially the analytical branch, studied at Sheffield Scientific School at 
two periods, and received his doctorate there in 1879. In 1875 he 
went to Leipsic for study, coming in contact with several of the 
leading agricultural experts in the university, and with Gustav Kuhn 
and his contemporaries at the Mdckern Experiment Station nearby. 

Dr, Armsby connection with agricultural investigation dates back 
almost to the beginning of the stations in this country. He entered 
the service of the Connecticut State Station in 1877, two years after 
its establishment; and with the exception of an interval of two years 
in which he was vice-president of the Storrs Agricultural School 
(now the Connecticut Agricultural College), he was continuously in 
the service of the experiment stations from that time until his death. 
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With the organization of the experiment station in Wisconsin in 
1883 he became chemist, retaining that position until 1887, when with 
the passage of the Hatch Act lie was called to Pennsylvania State 
College to organize the experiment station in that State. He re- 
mained director of the station until 1907, being for part of the time 
dean of the school of agriculture. In that year he was relieved of 
the larger administrative duties of the station, and through the 
establishment of the Institute of Animal Nutrition was enabled to 
concentrate his attention on his special line of inquiry. 

The honors which came to him reflected the international esteem 
in which his work was held. The University of Wisconsin conferred 
its Doctor of Laws upon him in 1904, and Yale University and his 
Alma Mater, Worcester Polytechnic Institute, the honorary degree 
of Doctor of Science in 1920 and 1921, respectively. He was elected 
a member of the Royal Society of Arts of Great Britain in 1911, and 
a foreign member of the Royal Academy of Agriculture of Sweden 
in 1912. He was made a member of the National Academy of Science 
in 1920. He held office in the prominent organizations for agricul- 
tural science in this country, and served in many important public*, 
positions. With the formation of the National Research Council, he 
became a member of the Committee on Food and Nutrition, and in 
the fall of 1918 he was sent to Europe by the United States Gov- 
ernment as a member of the Interallied Scientific Food Commission. 

Dr. Armsby was in no sense a cloistered scientist. Although de- 
voted to his research, he maintained a keen interest in all that applied 
to the progress of agricultural education and inquiry, and the utili- 
zation of the latter for the public good. To these ends he gave 
generously of his time and his best thought, and for over forty years 
he was a wise and inspiring leader in the councils of our agricul- 
tural institutions. He never shirked an opportunity for service or 
a chance to stimulate interest in research and education. 

The Association of American Agricultural Colleges and Experi- 
ment Stations was one of the prominent agencies through which his 
service and influence were exerted. His connection with that asso- 
ciation dated from its very inception. He was one of those called 
to Washington by the Commissioner of Agriculture in July, 1885, 
to a convention of delegates from the agricultural institutions, out 
of which the Association developed two years later. He held all 
the important positions in that Association, being secretary in 1890, 
president in 1899, a member of its executive committee, and on 
various other committees of importance. For example, he headed 
the Association’s committee on the experiment station exhibit at the 
World’s Columbian Exposition at Chicago in 1903, and the Paris 
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Exposition in 1900. In 1906 he proposed the appointment by the 
Association of a Commission on Agricultural Research, being one of 
the Association’s members on that Commission, which reported in 
1908. 

He was a member of the Committee on Graduate Study from 1906 
, and chairman from 1909 until it was discharged in 1920. When in 
1914 the newly established JownwJ of Agricultural Research of this 
Department was thrown open to contributions from the agricultural 
colleges and experiment stations, lie was appointed on its editorial 
committee, serving until 1919, part of the time as chairman of the 
college branch of the committee. 

All of these duties lie discharged in a conscientious manner which 
gave a high value to his service. In addition, he contributed an un- 
usually large number of papers and discussions which represented 
the product of a mature, deliberate mind. 

Almost from the first lie was a prominent exponent of the idea 
that the advancement of agricultural practice on a sure basis must 
be sought through the channels of research. He did not lose sight 
of the practical applications of research or the temporary value of 
many of the experiments of a less intensive character, but he was 
sufficiently farseeing and clear-sighted to stress the importance of 
thoroughgoing inquiry which should not be wholly content with ob- 
served facts, but seek reasons. 

ITis attitude of thoroughness is shown in the first bulletin issued 
by him from the newly organized experiment station in Pennsyl- 
vania. In this he said, after pointing out the purpose of the station 
to select for study problems which appeared to be of most imme- 
diate practical importance: u It will seek to do thorough, conscien- 
tious work; to do a few things well, rather than many superficially/* 
This was thoroughly typical of him at a time when men had not 
begun to see so clearly. 

Again, in a discussion of the question of abstract research v, prac- 
tical experiments, he declared that each had its place in the work of 
the experiment stations, that there was no innate antagonism between 
them, and that u no high ideal worthily followed ever interfered with 
faithfulness to the humblest duties.” He added his belief that u the 
station with the highest ideal of its functions will be the most effi- 
cient in the simpler and more prosaic duties which are a legitimate 
and proper and important part of its work.” 

Nowhere perhaps were his views regarding the motive and the 
method of the experiment station more clearly developed than in his 
address as president of the Association of Agricultural Colleges and 
Experiment Stations in 1899. At least if is typical of the man and 
what he stood for, and it was so clear cut and logical that it still 
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carries a lesson for to-day. Experience and what has been said since 
that time have merely confirmed and added emphasis to his words. 

At that time the American station system was only twelve years 
old, and it was largely thought of as being quite distinct from the 
functions of the college and devoted primarily to the assistance of 
the farmers. Dr. Armsby’s conception, therefore, of the stations as 
essentially educational, like the colleges to which they had been 
attached, was a somewhat novel one, and he impressed it as im- 
portant in giving tone and direction to thinking at that time. He 
maintained that the function of the station is not the impossible 
task of giving the farmer recipes suited to every conceivable agency — 
it is not a device to save the fanner the trouble of thinking; it is its 
business to enlarge his knowledge, to make him think more, and only 
to the extent to which he can by such thinking digest and assimilate 
the station's help can the latter expect to assist him permanently and 
effectively. “ The true field of the experiment station is the fanner’s 
mind, not Ins acres,” he said. 

He viewed the experiment station, therefore, as “our agricultural 
university, devoted to the advancement of learning, the promoter of 
investigation, the source not merely of knowledge but of inspiration 
for the whole organism." In assigning it to its true place in the 
system, he insisted on the recognition of its work as that of higher 
education, and that it was unwise from an educational standpoint to 
hamper and dwarf it by requiring work of a lower grade. “In my 
judgment,” he declared, “the ideal experiment station should be as 
fully separated as possible from the details — the daily grind — of 
under-graduate instruction, while retaining its general supervision 
and inspiration,” which led him to caution against burdening it with 
farmers' institute, nature study, and extension activities then begin- 
ning, and to plead that confusion should not be added by including 
these in the held of the station, important as they were. Because the 
need for direct assistance was so real and the argument so plausible, 
he called for the protection of the station in its work of investiga- 
tion, not alone on account of the direct usefulness of the results to the 
farmer, but because the station work “is an integral part of our 
system of agricultural education, and if we destroy it we emasculate 
the whole system. ” 

The logic of this is so evident to-day that it is still a basis of con- 
tention for larger maintenance funds, in order that the objects of 
the agricultural colleges in teaching and extension may be accom- 
plished and the real democracy of these institutions be attained. 

As to the requirements for station investigation, I)r. Armsby 
pointed out that the successful station man needs to be a scholar as 
well as a worker, and this led him to emphasize the indispensable- 
ness of training, the fact that no zeal nor facility nor practical ex- 
perience can take the place of it. “ No matter what else he has,” he 
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said, 44 the station worker must have u thorough scientific training, 
not for the sake of the knowledge which is acquired by that means, 
but for the sake of the power which it imparts/ These are matters 
which more than twenty years have not relieved the necessity of ex- 
pounding and emphasizing, as is shown by the continued appoint- 
ment or assignment of men to the station work whose degrees bear 
scant evidence of advanced study. 

And as to the station director, the man upon whom rests the 
guidance and to large extent the degree to which the station measures 
up to its mission, he took the courageous stand — courageous because 
practice and precedent were quite largely against him at that time- — 
that “if the real essential function of the station in this [educa- 
tional] system is the promotion of original investigation, and if the 
prime qualification of the station worker is that bent of mind and 
that scientiiie training which qualify him to investigate, should not 
the head of the station have some personal knowledge through ex- 
perience of what constitutes real investigation? ... In the com- 
bined attack on the domain of ignorance by the army of station 
workers should he not say ^ come 7 rather than 4 go"? May it not be 
well to set before ourselves more distinctly as an ideal the 4 director 
who inspires”'? 

Dr. Annsbv's prominence in connection vitli the subject of animal 
feeding and nutrition dated from the publication of his Manual of 
Cattle Feeding in 1SS0. This was while lie was at the Connecticut 
Experiment Station, and as his preface tells us, was original)} begun 
as a translation of Wolff's book which was the current manual on 
feeding at that, time. In the course of its preparation, however, lie 
found it desirable to adapt it to suit the needs of American readers, 
and to enlarge it by the inclusion of considerable additional material. 

The book brought together for the first time not only the results 
of investigation to date on t lie subject of feeding, but also the proc- 
esses by which the lesults had been reached. It gave, therefore, 
a larger insight into the methods of investigation in that subject, 
and supplied a stimulus to interest in it. Up to that tune the ex- 
perimental work of the stations had been largely concerned with 
soils, fertilizers, and the growth of plants, but the publication of 
this manual was followed by increased attention to experiments in 
the feeding of live stock and the utilization of farm products in 
that way. It was long standard as a textbook and passed through 
several editions. 

The beginning made with this book foreshadowed his career. To 
increasing extent he gave his chief attention to feeding problems, 
and soon became recognized as one of the leading experts in animal 
nutrition. This led to the proposal of the Federal Department of 
72976° — 21 2 
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Agriculture in 1898 that the Pennsylvania Station undertake in 
cooperation with the Bureau of Animal Industry a series of in- 
vestigations into the fundamental principles of nutrition, the work 
to be in his charge. The proposal was accepted and the cooperation 
marked the beginning of more intensive study in that field. This 
cooperative arrangement continued for more than twenty years. 

The Atwater-Rosa respiration calorimeter had been successfully 
developed for experiments with man, and it was decided to construct 
a similar apparatus for experiments on cattle. This was begun in 
1808, the Department providing financial assistance in procuring the 
necessary special apparatus and installing it. The construction of 
this respiration calorimeter involved several difficulties not encoun- 
tered in the apparatus in which man was used as the subject. 

It was necessary not only to increase the size of the respiration 
chamber but to introduce various special features so that the opera- 
tion of feeding, weighing, collecting the excreta, etc,., could be per- 
formed from without, since the cooperation of the subject could not 
be counted on. Among the most interesting of these features were 
the devices for weighing the heat absorbers from the outside, the 
air-lock for introducing feed and water, and arrangements for the 
collection of the liquid and solid excretory products. The appara- 
tus made possible for the first time the determination of the total in- 
come and outgo of both matter and energy with animals. It marked, 
therefore, a new cm in research in that field. 

The first experiments w ith the apparatus were made in the win- 
ter of 1901-2. These fortunately gave results of much interest, both 
from a practical and a scientific standpoint. The conclusions reached 
wdth reference to the maintenance ration and the replacing value of 
nutrients were at once seen to mark important advance, and the possi- 
bilities 'which the apparatus opened up for studies of a great variety 
of physiological questions, the energy required to digest and assimi- 
late different classes of feeding stuffs, and the checking of results 
secured by the more practical methods of feeding experiments, 
became apparent. 

As the work progressed, it was evident that its effective prosecu- 
tion required a larger amount of Dr. Arm shy's personal attention, 
and at Ins request he was relieved of the duties of dean of the school 
of agriculture. A further measure of relief was decided upon a few 
years later in the separation of these investigations from the remain- 
ing work of the station and the establishment of an Institute of Ani- 
mal Nutrition. This was to be affiliated with the experiment station 
and receive a part of its support from that source. It was not until 
1907, however, that this plan could be finally carried into effect. 

Despite the advanced step taken by the trustees of the college in pro- 
moting this specialized line of inquiry no specific appropriations 
were ever secured for the maintenance of the Institute, and it is a 
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matter of regret that at no period in the fourteen years from its 
establishment was it assured a permanent, definite means of support. 
It was assigned such funds as could he spared from the general- 
allotments for agricultural work, and these, together with the con- 
tributions from the Department of Agriculture and the Adams fund, 
sufficed to provide for the necessary salaries and urgently necessary 
supplies. Contributions from outside sources were received from 
time to time, but the uncertainty and the limited character of the 
support, aside from Wing a source of anxiety, doubtless prevented 
the greatest measure of usefulness. With a patience and a courage 
which were undaunted. Dr. Armsby carried bis work forward from 
year to year, confident that a way would ultimately be found for 
its development. When support from this Department was discon- 
tinued in the summer of 1920, owing to reduction in appropriations, 
the assistance of the Rockefeller Institute for Medical Research was 
secured for a time, and the attempt was made to enlist interest in 
other quarters. 

In recent years, Dr. Armsby dreamed of- a national institute of 
nutrition, and he outlined a plan for such an institute, designed to 
be distinctly national in character — a means of integrating and co- 
ordinating the activities of the various agencies of investigation, 
free from executive duties, under the control of scientific men, and 
embracing the statistical, physiological, and agricultural aspects of 
the broad subject. He had given considerable attention to this enter- 
prise of late, and at the time of bis death it was under consideration 
by the Committee on Food and Nutrition of the National Research 
Council, of winch he w r as a member. 

Who shall estimate the value of his work and his influence- — its 
meaning to American agriculture, to the American experiment station 
system, and to the science of nutrition? Certainly only one who sees 
it in all its bearings and in its potential applications to the theory and 
practice of animal feeding. Some measure of its significance, how- 
ever, is apparent to the nonexpert observer. 

Dr. Armsby did more than perfect a mere machine, adapt an in- 
strument of precision to measure the economy of the animal mecha- 
nism through stud} 7 of the balance of nutrients and energy as a mat- 
ter of theoretical interest. He developed a method and an instru- 
ment of investigation, and he employed it in working out some of the 
most fundamental of the laws which govern the requirements and 
the use of food by animals. He not only gave us a broader and more 
substantial basts for intelligent feeding practice, but supplied the 
foundation on which to base a sound agricultural policy, should 
necessity require. 

He gave us a new means of measuring animal feed on the basis of 
its energy supply, its ability to provide for immediate use or in 
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stored up form the materials from which heat and energy are de- 
veloped. He studied the economy of matter and energy in the ani- 
' rna] under different conditions of feeding as to amount, kind and 
nature of the food material, the age and type of the animal, environ- 
mental factors, etc. lie taught that “quantitatively the principal 
function of food is to supply energy ", and hence that “ a knowledge 
of the relative amounts of energy which can be recovered in various 
methods of utilization is a factor of prime importance in food con- 
servation.” 

Having simp] i tied the feeding standards to the two factors of 
protein and therms, he worked out the net energy value of the prin- 
cipal American feeding stuffs and the methods of using them in 
computing rations for different conditions and purposes. Ilis earlier 
work was doin' with steers, but later he took up the study of the 
metabolism of the dairy cow, paying special attention to the basal 
katabolism or breaking down of materials. 

For a series of years he studied the basic principles which under- 
lie and condition the successful economic transformation by the ani- 
mal of products unavailable to man into human food. In that con- 
nection he dealt with the energy content of different feeding stuff's, 
the proportion transformed to maus use, the relative efficiency of 
different types and ages of animals as such convertors of “ waste” 
energy, and the effect of the various conditions under which animals 
are kept upon their efficiency as producers of human food. 

Since food is produced primarily from the constituents of the soil 
and the air through the agency of the higher plants, the motive 
power being the suns rays, and since these plant products supply 
the stored up matter and energy upon which man and animals de- 
pend, he argued that the adjustment of the human and animal food 
supplies furnishes a basis for the conservation of food and a national 
policy. He disclosed in a very striking way the great losses of 
energy which may be involved in the conversion of vegetable ma- 
terials into animal products in feeding live stock. For example, 
assuming that the proper amount of coarse fodder is supplied to 
the animal, he calculated that from 39 to 86 pen* cent of the energy 
of grains consumed by animals is lost in one way or another, leaving 
only 14 to 61 per cent to be recovered for man's use. Such a diversion 
to stock feeding of any material suitable for direct human consump- 
tion, he considered from this standpoint a wasteful procedure. 

He showed, furthermore, the larger economy of food materials in 
the production of pork and milk as compared with that of beef and 
mutton, owing to the extensive fermentation occurring in the stomach 
of cattle and sheep, and the relatively large proportion of inedible 
materia] in the carcass. He called attention to the highly important 
function animals perform in the economy of nature in utilizing prod- 
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ucts unsuitable to man or inedible by him. Thus, the great number 
of pasturage and forage crops and the inedible products of milling 
and manufacturing are conserved by animals and become through 
that medium a means for man s support. 

Dr. Armsby published two books which were made possible by 
his studies and his advanced knowledge of the subject'. His Principles 
of Animal Nutrition appeared in 1003, a systematic summary of prin- 
ciples adduced by research, considered particularly from the stand- 
point of energy relations. The volume was based on a series of 
lectures he gave at the first session of the graduate school of agri- 
culture, held at Ohio State University in 1002. In 1917 he issued 
his volume on The Nutrition of Farm Animals, a very comprehensive 
survey and digest of nearly 750 pages, dealing primarily with the 
fundamental principles upon which successful stock feeding rests, 
and designed for the student rather than directly for the general 
feeder. These volumes are monuments to his patience and skill as 
a compiler and to his critical ability in digesting and presenting in 
their true perspective the products of research in that field. A small 
volume on The Conservation of Food Energy, issued in 19 IS, pre- 
sented in condensed form the salient results and principles regarded 
as applicable to the then existing food situation. 

Fundamental as Dr. Armsby \s work was, and important as are its 
applications in relation to feeding and tlw large questions of food 
supph, it was only in part understood. In its broader and more 
essential reaches it had not within itself the elements of popularity. 
It was quite highly technical, and for the time being much of it re- 
lated to basic principles rather than immediate applications in prac- 
tice. He was too busily occupied and too cautious to attempt the 
broad generalizations which some might have made to emphasize its 
popular importance. Ilis quiet modesty was doubtless another factor 
in the situation. But it commanded universal respect, and was ac- 
cepted as being right in character, filling an important need, and 
deserving of liberal support. His passing brings a* realization of 
the misfortune of delay. 

Dr. Armsby won high honors, for himself not only, but for his 
institution and for the system with which he was so long connected. 
He was a proud possession. The lines of research in which he was 
a national leader were not completed — they were only well under 
way. They opened up well-nigh unlimited possibilities for extend- 
ing the boundaries of exact knowledge in relation to a subject of 
vast importance. What he did has prepared for larger accomplish- 
ment, which with each step will bring more directly home the signifi- 
cance of such inquiry to both theory and practice. 

He has left a monument such as few men can boast, and his work 
will live on and continue to fruit in the lives of those who succeed 
him. 



RECENT WORK IN AGRICULTURAL SCIENCE 


AGRICULTURAL CHEMISTRY— AGROTECHNY. 

Colloid chemistry, ft. Zsigmondy ( KolloUlchcmir. Leipzig: Otto Spamer , 
1920, 3. cd . ro\ ami cnl., pp. A r l I~\-Jp29, pis. 7, figs. 08). — This third revision of 
the textbook previously noted (E. S. K., 28, p. 407) contains an additional sec- 
tion by V. Soherror on the determination of the inner structure and size of col- 
loid particles by means of Roentgen rays. 

Animal reports on the progress of chemistry for 1920, edited by J. 0. 
Cain (Ami. lx 'pis Prog. Chan. [London], 17 (1920), pp. X+26^ #08. 7).— This 
is the usual annual report (E. S. R„ 411, p. 409). 

Solid culture media with a wide range of hydrogen or hydroxyl ion con- 
centration, F. A. Wolf and I. V. Siiunk (Jour. Bad., 6 (1921), No. 3, pp. 
825-880). — In this contribution from the North Carolina Experiment Station 
the authors present evidence that it is possible to prepare solid gelatin or agar 
media within and even beyond the ordinary limits of tolerance of microorgan- 
isms. The media were prepared by adding either 1 or 2 per cent commercial 
agar or 10 or 15 per cent bacto-gelatin to a bouillon consisting of 0 3 per cent 
Liebig’s Ixef extract, 1 per cent Armour’s peptone, and 0.5 per cent sodium 
ehlorid. This was then heated in an autoclave, husked, and sterilized for 15 
minutes at 15 lbs. pressure in the ease of agar and 10 lbs. pressure in the 
case of gelatin. On removal from the autoclave the agar was cooled to about 
50° 0. and the gelatin to about 40° before the addition of the acid or alkali. 
Ton ee. portions wore measured from a pipette into test tubes and varying 
amounts ot acid or alkali were added with a 1 cc. pipette graduated in tenths, 
the tubes being then shaken and cooled. The acid used was hydrochloric with 
a specific gravity of 1.2 and the base sodium hydroxid, sj>ecific gravity 1 220, 

The limits of solidification of 1 per cent agar were approximately 5 11 per 
cent acid and 0 39 per cent alkali and of 2 per cent agar (1.51 per cent acid and 
0.58 per cent alkali. In the case of 10 per cent gelatin the limits were about 
9 02 per cent 1I(M and from 3,33 to 4 per cent NaOIl, and of 15 per cent gelatin 
from 9 02 to 10.15 per cent HOI and about 4 per cent NaOIl. All of the agar 
media between tin* limits mentioned remained solid for an indefinite period 
when maintained at room temperature, but if autoclaved and again cooled all 
of the acid media and some of the alkali media remained liquid. With the 
gelatin media, after storage in the ice box at about 10° for 12 hours, all of the 
tubes which had more than 1 cc. of NaOIl had become liquid, while the others 
were still solid. On placing the tubes which had remained solid in boiling 
water until the media had liquefied and cooling again to 7.5°, the alkaline 
gelatin again solidified, while the limit of the jellifying power of the add media 
was somewhat reduced. 

The reciprocal transformations of creatin and creatlnin, A. Hahn and 
G. Balkan (Ztsrhr. Biol., 72 (1920), Nos . 1-2, pp. 25-80, figs. 1; 9-12, pp. 
805-813). — A study is reported of the changes of creatin and creatlnin in acid 
and alkaline solutions as shown by colorimetric determinations of the resulting 
products. 
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The reaction of the change from ereatin to creatinin and vice versa in alka- 
line solution was found to be an incomplete reaction of the first order, with 
a well-defined point of equilibrium. In acid solution cmitin was transformed 
completely into creatinin, with the formation of soluble emit in in cations. This 
reaction has been made the basis of a method of determining ereatin and 
creatinin in urine essentially as follows : 

A portion of the urine to be tested is diluted with an equal amount of water 
and the preformed creatinin determined colorimet ideally with the picric acid- 
sodium liydroxid reagent. Another portion is diluted with an equal volume of 
2n HOI, heated In a thermostat for 24 hours at 00° O., neutralized with 
N KOH, and the creatinin content determined as above. 

A simple method for the preparation of ereatin from meat extract, II, 
Steudeij (IToppe-fieyler'x ZJsehr. J'hvsiol Chou 112 ( 11)21 ), No. 2-4, pp. 53, 
54). — The technique of the method is as follows: 

One kg. of Liebig’s meat extract is extracted with 2 liters of absolute alcohol 
in a round-bottom flask In a water bath under a reflux condenser until the 
alcohol acquires a reddish-brown color and a sirupy mass settles to the bottom 
of the flask. The extraction is repeated twice, the insoluble portion becoming 
hard and gritty and the alcohol no longer turning yellow The alcohol is dis- 
tilled from the combined extracts, and after standing for several hours the 
ereatin crystallizes out. From one recrystallization white glancing crystals 
are obtained of pure ereatin. The yield is said to be about 25 to MO gm. of 
air-dried erentin from 1 kg. of the extract. 

The presence in the urine of a nitrogenous residue winch can not be 
determined by the Kjehlahl method, W Mestlezat and M. l\ Janet \ IUtl. 
Sor. Chim. Btol , 8 (1021), No. 3 , pp. 88-0i). — Essentially noted from another 
source (K. S R., 41, p 804). 

The synthesis of hiosite-hexaphosphoric acid, 8. Posternak (Helvetica 
Vfnm. Ada, r t (1021), No. 1, pp. 150-105, dps. 2). — In reply to the paper of 
Anderson < K S li, 44, p 410) in which he reported inability to confirm the 
author’s results in the synthesis of inosite-hexaphosphoric acid, the experimental 
work and analytical data which were not reported in the earlier paper are 
given in detail and discussed in reference to Anderson’s method and findings 
The author concludes that the use of phosphoric anhydrid at 120° F as the 
dehydrating agent in the esterification of phosphoric acids by inosil results 
unquestionably in the formation of inosite-hexaphosphoric acid with a minimum 
yield of 8 per cent. The separation of (he acid takes place readily after heating 
the product of reaction with an excess of sodium hydroxid, a double salt of 
calcium and sodium being formed The negative results obtained by Anderson 
are thought to be due to faulty methods selected for treating the reaction 
product. The earlier statement is reiterated that the synthetic inosite-hexa- 
phosphoric* m*!d is identical in chemical and crystallographic properties of its 
salts with the principal phospho-organie material of green plants. 

Fat associated with starch, T. 0. Taylor (I)iss., Columbia Cniv., New York, 
1920, pp. 19). — This dissertation reports in full the experimental data from 
which wore drawn the conclusions in the previously noted paper by Taylor and 
Nelson (E. S. K., 44. p. 111). 

The formation of acetaldehyde in the decomposition of sugars by fungi, 
C. Cohen (Biochem. Ztachr., 112 (1920), No. 1-3, pp. 1 39- 143).— Acetaldehyde 
was Identified in the fermentation products of the action on dextrose of the 
fungi Aspergillus celMosae , Manilla Candida , Mucor raccmosns, M. rouj-ii. and 
O'idimn lactis . 

Acetaldehyde as an intermediary product in the fermentation of sugar 
by Bacillus lactis aerogenes, C. Neuberg, F. F. Nord, and E, Wolfe (Biochem. 
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Ztschr., 112 (1920), No. IS, pp. 1U-150).— The identification of acetaldehyde 
as an intermediary product of the action of B. lavtis aerogenes on glucose, 
together with the findings reported in the above paper, is thought to demon- 
strate that in many types of sugar fermentation acetaldehyde plays an im- 
portant role. 

Preliminary note on a stable silver vitamin compound obtained from 
brewer’s yeast, A. Seidel (Pub. Health Rpts. [£/. $.], 36 (1921), No. 13 , pp. 
665-670, jigs. 2). — The method of obtaining the stable silver vitamin compound 
described is* essentially as follows: 

Activated fuller’s earth, prepared by adsorption of autolyzed brewer’s yeast 
on fuller’s earth (E. S. It., 35, p. 472), is shaken vigorously with saturated 
aqueous Ihi(Oil)** solution in the proportion of 1 liter of the latter to 100 gm. 
of the former, and the solid portion removed as quickly as possible. The liquid 
is imnuxUateiy acidified with a slight excess of concentrated ILSth, a moderate 
excess of powdered BaOO» added to remove the acid, and the mixture filtered 
after 30 minutes. Nearly saturated lead acetate solution is then added to 
complete precipitation, the precipitate removed, the excess lead precipitated 
with 1LS, and the filtrate from this precipitation evaporated rapidly under re- 
duced pressure to about one-ten I h or one- twentieth its original volume. A 
white amorphous precipitate whhii separates as the volume becomes small is 
from time to time removed, and the evaporation is continued in a vacuum 
desiccator until no ltirt her precipitate is formed. The extract on evaporation 
to complete dryness has been lound to retain its antineuritic proportion in- 
definitely. 

On diluting to n volume of 25 cc. the extract prepared as above from 300 gm, 
of activated fuller’s earth, and gradually adding an almost saturated aqueous 
AgNOa solution, a voluminous silver precipitate is obtained. Alter remo\ing 
this by centrifugation and treating the filtrate and wash water with an excess 
of fairly concentrated aqueous ammoniaeal AgNOa another voluminous silver 
precipitate is termed. On testing the two precipitates and final filtrate on 
pigeons, the second precipitate was found to he highly antineuritic. This pre- 
cipitate can be fuither separated into a nonactive crystalline portion and an 
active amorphous substance by treating with excess IKJI, removing the pre- 
cipitated silver chloral, evaporating the clear liquid, and precipitating with 
ammoniaeal AgNOa. The yield ol dried material from 300 gm. of activated 
fuller’s earth was 0.7 gm. The substance is only slightly soluble In water and 
contains 54 8 per cent of silver. The protective dose for pigeons is 0.002 gm. 
per day, which is equivalent to slightly less than 0.001 gm. of the antineuritic 
portion of the material. 

The activity ol‘ phytase as determined by the specific conductivity of 
phytin-phytase solutions, F. A. Collatz and C. H. Bailey (Jour. Indus, and 
Hn (Hn. Chem., 13 (1921), No. If, pp. 317, 318, figs. 2 ). — In this contribution from 
the Minnesota Experiment Station the results are reported of the study of the 
infiuence of temperature upon rhe activity of phytase as determined by the 
electrical conductivity of solutions of piiytin treated tor varying periods of time 
at different temperatures with active phjta.se from wheat bran. The results 
obtained show that changes in the specific conductivity of a water solution of 
phytin and phytase afford a convenient measure of the progress of the hydroly- 
sis. A temperature of about 55° C. was found to be optimum for the hydrolysis 
of the phytin, although it proceeded more rapidly during the first 15 minutes 
at m°. 

Kesearches ou Sardinian Opuntia (prickly pear), E. Puxeddu and A. 
Mabini ((Hor. Chim . Indus, vd Appl,, 3 (1921), No t . 3, pp. 95-97). — The experi- 
mental work reported consisted of determinations of the sugar content of the 
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juice and rind of the fruit of the prickly pear and of the physical and chemical 
constants of the oil from the seeds. 

The sugar content of the juice varied from 12 to IB per cent, while the aver- 
age amount in the rind, which comprises 45.2 per cent of the fruit, was 1.49 per 
cent. Extraction of the ground seeds with carbon tetrachlorid yielded 7.98 
per cent and with petroleum ether 0.58 per cent of an oil of a reddish yellow 
color which gave the following constants: Index of refraction 1.476 to 1.475, 
specific gravity 0.9179 at 25° C., acid number 4.985, saponification number 100.5, 
iodin number (lliibl) 108 00, acetyl number 174. L, and Heliner number 95 to 90.5. 

Chia seed oil {Boil. Agr . Indus, y Com. Guatemala , 1 (1921), No. 1 , pp. 21, 
22). — -Determinations of moisture, oil extracted with petroleum ether, and the 
fatty acids liberated from the oil of six samples of chia seed (Salvia his - 
panica) are reported. 

The oil, the yield of which varied from 23.39 to 39.87 per cent, was of a clear 
greenish color bleaching on exposure to light. Its odor was similar to linseed 
oil and in general this resemblance extended to other properties. It is thought 
that the oil might be preferable to linseed oil for paint on account of its remark- 
able limpidity and transparency. 

[Eucalyptus oils], It. T. Bajceb and II. G. Smith (In A Research on the 
Euealypts , Especially in Regard to Their Essential Oils. N. 8. Wales , Teehnol. 
Mus., Tech. Ed. 8cr., No. 24 (1920), pp. 385- ft 1, figs. 3S). — The third part of 
this volume, which has Ixhui noted m full (K. S. It., 45, p. 350), consists chiefly 
of tables of physical and chemical constants of eucalyptus oils, with a descrip- 
tion of analytical methods employed in the examination of the oils. 

The production of artificially dense charcoal, L. F. Hawley (Jour. Indus, 
and Engin. Chau., 13 (1921), No. J t , pp. 301 , 302, fig. I). — Attempts at the U. S. 
Forest Products Laboratory. Madison, Wis, to produce an artificially dense 
charcoal suitable for use in gas masks in place of coeonut-sbell carbon led to 
the discovery that a satisfactory product could be obtained by distilling under 
pressure briquets made from the material obtained by hydrolyzing sawdust 
with dilute and and leaching out the .sugar. Briquets 2 in. in diameter and 
0 in. deep, when distilled under a pressure of 3<H) lbs. per square inch at a final 
maximum temperature of 450° O., gave a 40 per cent yield of charcoal with an 
apparent density of 0.02 and an absorption value for chloropicrin of 700 
minutes as compared with the standard coconut-shell charcoal value of 0.03 and 
900, respectively. 

Nitrogen titratablo by the Kjeldalil method, W. Mestiiezat and M. P. 
Janet (Bui 8oe. Chim. Biol., 3 (1921), No. 3, pp. 105-130 ). — This is a critical 
review of the literature on the Kjeldalil determination for nitrogen with its 
many modifications. In conclusion the authors classify nitrogenous compounds 
from the point of view of the possibility of their determination by the Kjeldahl 
method as follows: 

(I) Compounds the nitrogen of which is easily determined by the Kjeldahl 
method, including aliphatic am ins, some aromatic amins, lining, amids, ureids, 
the pyrrol nucleus, the pyrimidin nucleus, and purin and its derivatives; (2) 
compounds in which the nitrogen determination is possible but difficult, includ- 
ing guanidin derivatives, indol and skatol, the quiuoLin nucleus, ueridin, pipora- 
zin, morphia, brucin, etc.; (3) compounds in which the determination is diffi- 
cult and furnishes only doubtful results, including some aromatic amins, 
quaternary ammonium compounds, the tropic nucleus, and tyrosin; (4) com- 
pounds in which the direct determination of nitrogen is impossible, but possible 
after reduction, including nitrates, nitrites, nitroso derivatives, nitriles, de- 
rivatives of cyanogen, liydrazins, hydrazoues, and osazones, and azo- uzoxy- 
and dlazo derivatives; and (5) compounds in which the nitrogen cun not be 
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determined in the wet way, including pyridin and pyrazol and their derivatives. 
An extensive list of literature references is appended. 

Volumetric determination of sulphuric acid* C. Pezzi (Gtor. Chirn. Indus, 
ed Appl, 8 (1021), No . 1, pp. 10, 11).— A modification of the method of deter- 
mining H^S() 4 as hcnzidin sulphate, as originally proposed by M filler (H. S. R., 
15, p. 121), is described in which the titration of the benzkiin sulphate is con- 
ducted with n/ 20 NaNO*. The method has the advantage of being applicable 
even in the presence of ferric salts and is said to have an approximation of 
about 0,2 per cent. 

Rapid dry combustion method for the simultaneous determination of 
soil organic matter and organic carbon, J. W. Head (dour. Indus and Pin gin. 
Chon., 18 (1021), No. 4, pp- 805-807, figs. 8). — A method which is said to make 
possible simultaneous determinations of soil organic matter and organic car- 
bon with rapidity and accuracy is described The rapid organic combustion 
method as modified by Levene and Richer 1 forms the basis of the scheme 
adopted, while the success of determining on the same sample of soil both the 
organic matter and the organic carbon is attributed chiefly to the use of a 
special perforated-bottom lombuwtioii boat and n specially constructed filter 
funnel, making it possible to filter by suction in the same manner as with the 
ordinary Gooch crucible. The method is described in detail with diagrams 
of the entire apparatus, including the purifying and absorbing bulbs. Data 
are included on the analysis of 14 soils by the method described. 

A note on the modification of the Van Slyke method of protein analysis, 
P. Men Aim (Jour. Biol. Ghent., J f 6 (1021), So. 2. pp. 851, 852). — A modification 
of the Van Slyke method of protein analysis dowsed for the analysis of the 
proteins of; the pecan at tin* Oklahoma Experiment Station “consists in pre- 
cipitating the humin and ammonia from the protein hydrolysate by phospho- 
(uugstic acid (15 gm. tor fi gm of protein), in 150 cc. of boiling solution con- 
taining about 10 per cent II 3 SOi or TIOl, and allowing to stand for several 
hours, until cold. The phospho tungstates of the basic amino acids are brought 
unto solution by again heating to boiling for a few minutes on a sand bath and 
the insoluble phosphotuugstates of ammonia and humin filtered olf and washed 
with 50 cc. of boiling 10 per cent acid. Enough phosphotungstic acid, 5 to 10 
gm., is now added to the filtrate to precipitate completely the hexoue bases, 
and the solution is set aside for these to precipitate. The usual procedure for 
the determination of the hexone bases is followed from here on.” 

The ammonia is determined by making the residue alkaline and distilling. 
The humin is determined in an aliquot of the original hydrolysate by adding 
slowly, with constant stirring, a 10 per cent solution of sodium tungstate to the 
hot 10 per cent aehl solution until the humin is precipitated as a black curdy 
mass and the supernatant liquid is clear. The humin is then filtered off, washed 
with 10 per cent a< id and the nitrogen determined by the Kjeldahl method. 

Duplicate analyses ot glladin by this procedure are reported. 

The analysis of partially hydrolyzed fats, \V. Fa.hu ion (Chem. Vmschau 
(let). Fettc , Ode, Wachse , u. Jlarze , 28 (1021), No. 6*, pp. 68, 60). — For deter- 
mining the amounts of neutral fats in partially hydrolyzed fats the following 
method is suggested : 

A weighed amount of the fat is heated with alcohol anti the acid number 
determined. A given amount of alcoholic base is then added and the saponifica- 
tion number determined with the help of a blank test. The resulting neutral 
soap solution is made alkaline, diluted with 50 or 20 per cent alcohol, and the 
unsaponitiable fraction shaken out with ether or petroleum ether. The neutral 


1 Jour. Amer. Chem. Sot\, 40 (1018), No. 2, pp. 460-462. 
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fat Is then calculated from the formula X— where 

saponification number 

Y=the determined percentage of un saponifiable matter and 100 — (X+Y)=the 
neutral fat. 

Studies on the determination of crude fiber, 0. Nouns (Lamlw,. Vers. St a., 
96 (1920), No. 5-6, pp. 825-337: abs . in Jour. Soc. Chem. Indus., (1921), 
No. 2 , p. 57 A). — The author reviews the details of the original method of 
Hetmeborg for the determination of crude fiber, and the various modifications 
which have been introduced from time to time in the technique. Experimental 
data on the influence of various factors are also reported. The views of 
Henneherg were confirmed that preliminary removal of the fat makes little 
difference in the resulting determination. The fineness of grinding was found 
to have little effect on substances with a soft structure, but with hard sub- 
stances the amount of crude fiber tended to decrease with fine grinding. Other 
factors tending to influence the results were' the size of the evaporating dish, 
rapidity of boiling, and strength of acid and alkali. 

Contribution to the selection of a simple and reliable method for deter- 
mining the degree of hydrolysis of crude fiber, Von Wi shell (Landw Vers. 
Sfa .. 96 (J920), No. 5-6, pp. 263-275) . — The author discusses various methods 
for determining the degree of hydrolysis and consequent digestibility of feed- 
ing stuffs prepared by digesting the straw of cereals and other materials rich 
in cellulose with dilute alkali. The procedure recommended is tin* determina- 
tion of the loss' in weight on hydrolysis with 1 per cent NaOIT, Hie application 
of the phloroghicinol test for lignin, and the determination of the chlorin 
absorbed from bleaching powder. A table is given of the results of such an 
analysis with a number of feeding stuffs thus prepared. 

A volumetric method for the determination of lactose by alkaline potas- 
sium permanganate, F T. Aimiwo {Chau Ncirx, 122 (1921). No. 8182, pp. 
157 159).- - Frto hmsiy noted from another source (E S. It., 45, p. 12). 

The valuation of marmalades, particularly the determination of sugar 
content, IF SnioHnlb! u’Nsrnwmo (Ztschr. Off mil. Chan, 26 (1920), Nos. 16, 
pp 186-188: 17, pp J9 r r 199), — Methods for the analysis of commercial marma- 
lades for I ho detection of adulteration and misbranding are discussed, with 
experimental data. 

Studies of wheat Hour grades.— T, Electrical conductivity of water ex- 
tracts, (\ II, TUuey and F. A. Oollatz (Jour. Indus and 1'ngni Chan., 18 
(1921), No. Jf, pp. 819-321, figs. 2). — This paper reports a comprehensive study 
of the factors governing the conductivity of water extracts of wheat fiour with 
a view to determining the relation existing between the electrical conductivity 
and ash content of flour of different grades. The preliminary procedure con- 
sisted in suspending 10 gni. of the flour in 100 cc of carefully prepared con- 
ductivity water, and allowing the flask containing the mixture to remain for 
varying lengths of time in a water thermostat. The clear liquid obtained by 
centifuging, decanting, and finally filtering was then used for conductivity 
measurements 

The specific conductivity obtained w r as found to vary with the time and tem- 
perature of extraction, a temperature of 00° O or somewhat less giving the 
highest figures. The similarity In response* to temperature changes of the 
water extracts of flours and of phytin-phytase preparations, as noted above, is 
thought to indicate that the conductivity of water extracts of wheat flour is due 
chiefly to inorganic salts of phosphoric acid resulting from the hydrolysis of 
phytin by the enzym phytase. In comparing several flours by the conductivity 
method the necessity is emphasized of maintaining uniform conditions with re- 
spect to time, temperature, and ratio of fiour to water. The conditions arbi- 
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trarily selected In Hie present study consisted in the extraction of 1 part of flour 
with 10 parts ol water at 25” for exactly 80 minutes, after which the con- 
ductivity oi the clear extract was measured at 80° with a dip electrode. 

Determinations )>\ tins method of the electrical conductivity of Hour streams 
are reported and compared with the ash content ol' the same Hours. The ratio 
of conductivity to ash content thus obtained was found to be sufficiently exact 
to permit the employment of the specific conductivity method as an index of 
flour grade. 

Further investigations and observations on the value of the ammoniacal 
copper ox Id method for the valuation of feeding studs, F, Mach (Landtr. 
Vera, ttta., Vo ( 191V ), J\o. pp $V~J00 \. — Further data are reported of the 
application to feeding shifts of the method distinguishing between raw and 
crude cellulose (K S. It, 4.8, p 315). Additional directions are given for the 
preparation of the cellulose solvent and lor the .simultaneous estimation of the 
insoluble crude liber and the soluble crude cellulose. In the former 100 gm, of 
twice or thrice lecrystullized copper sulphate is dissolved in 500 c<\ of hot 
water made slightly alkaline with ammonia and heated until it no longer smells 
of ammonia, after which it is decanted six or eight times with Dot water, and 
finally filtered on an asbestos plate and washed with water until the filtrate is 
almost acid -free. The precipitate is transfer! ed to a flask, dissolved in 8 liters 
of concentrated ammonia fsp nr. 0 025), and filtered through asbestos. 

In determining insoluble crude fiber and soluble crude cellulose 3 gin. of the 
sample, rendered fat-free will) acetone, is shaken ju a flask for 2 hours' with 
300 cc. of the nmmoniaeal eopner solution, made up to 500 ce with concentrated 
ammonia, mixed, filtered on an ahsbestos filter, and dried after washing with 
acetone. The Junnel is then placed in the suet -on flask and the entire eon- 
tents of the shaking lia ;k brought on to The filter, which is finally washed wlih 
ammonia and water. For determining the soluble cellulose in the filtrate 50 cc. 
of the solution Is shaken in a shaking flask tor 80 minutes with 100 <v of 1)0 
per cent alcohol added drop bv drop, and finally with 25 cc. of concentrated 
aeef ic acid, the preeipit.de filtered on an alcestos plate, washed with hot water 
and acetone, and In ought to constant weight 

Present status of fruit and vegetable dehydration, AW V. Cur ess ( Chcm . 
and AldalJ Enfitn , 2} ( 11)3 1 ) , No. /s', pp. 1 7N5, fiqs. 21. — The present status 
of fruit and vegetable oeli.x dration in tfm United Stales is reviewed, the prin- 
ciples and advantages of dehydration me discussed, and a few typical results 
obtained in experimental dehydration are enumeialed. 

The purification of beet pulp press water and its application as a yeast 
food, Kkinke {Deal. Zuvht rindits., J t (1 (1V21), Aos*. 10 , pp. ISG-iSS; 11, pp. 
151-15%).— Tiie author suggests the utilization of beef pulp press juice for the 
growth of yeast, thus making use of the inorganic and nitrogenous constituents 
of the juice in the preparation ol yeast suitable for use as a feeding stuff. 
The details of the method are presented and discussed. 

Possible uses of corncob cellulose in the explosives industry, L. G. Mausli 
(Jour. Indus, and Emjin. (Jicm., 13 ( (VJJ), No. Ip pp. 2V6~',!V<S ). — -Corncob cel- 
lulose prepared b> the extraction of ground cobs with l per cent XaOlI solution 
at 100° C.. with subsequent washing and exiraetkm with 4 per ceut ILSO* at 
1(X) 0 , was examined for its possible \ulue ns a substitute for cotton cellulose. 
The results of tin* study indicate “ that the only us*' for corncob cellulose in 
the explosive industry at the present time is us a cnrboimcouus absorbent for 
liquid ingredients, such as nitroglycerin, in the manufacture of dynamite. For 
that use it must compete with such materials as wood pulp, sawdust, corn meal, 
charcoal, peanut hulls, rice hulls, and similar nmtermls, all of which have 
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properties which are advantageous for the ‘manufacture of special grades of 
dynamite.” 

Vegetable casein (Bol. Agr. Indus. v Com. Ciuifemala, 1 {1921), No. 1, pp. 
18-20). — A orief description is given of tin* preparation of casein from soy 
beans. 

METEOROLOGY. 

Observations on the climate and crop of seasons, 1018, 1010, and 

1920, ( ’• U. H| aulkk] {Indian Tea Assoc, 8V/, Dept. Quqtl Jour., 1921, No. 1 , 
pp. 28-31). — The character of the three seasons in the tea district of Assam, 
especially the relation of rainfall and temperature to the growth of tea, is 
briefly discussed. The excessive rainfall of 191S (00.94 m. ) and the conse- 
quent waterlogging of the soil was reflected in reduced leaf yield at the time 
and also in its had effect on tlio general health of the plants in the following 
dry season. 

“In 1919, the cold weather drought continued well into April, arid this 
accounted for the late start made by the hushes. To the end of .Lily the in- 
crease in leaf continued, and then the crop fell off. The cause of this was 
undoubtedly the dryness of the atmosphere at this time. The normal mean 
temperature during the hot months, in Assam is about 82.5° F. A rise in the 
mean is almost invariably followed by a fall in crop, not because such a tem- 
perature is unfin orable to leaf growth, but because the humidity of the 
Atmosphere invariably Jails from about 94, which is the normal, to 7f> in this 
particular case. The drier the atmosphere becomes, the easier is it for the 
bush to carry out its normal transpiration. When the atmosphere becomes 
very moist this action can onlv be earned on by increasing the leaf area. 
During the period we are considering a fair quantity of rain fell, but mostly 
at night, so that its full benelit m raising the humidity was lost The heavy 
crops obtained at the end of the season were no doubt due to the good rains 
which prevailed in October, lor the results of any peculiarity in the weather are 
usually most apparent about three* weeks alter such weather/’ 

In 1920, tin* eailv part of the season was too cold and wot, but later dry 
weather m late May and eaily dune caused a rapid inn ease in yield. “At 
the same time, the dryness and hot sun considerably increased the attack of 
browm blight, which became serious till the rains in the latter part of dune 
modified climatic conditions” 

Sunspots and weather, C. 1C, I\ TUtoorcs {Met. Mag f Condon}. 50 (7,927), No. 
605. pp. 113-11 7; aim. in Nature r Loudon], 107 (1921), No. 2097. p. 599) .—This 
article review's and gives o bibliography of the subject, beginning with the 
claim of Tticcioli in Idol that temperature rose with decreasing sunspots and 
vice versa, and Including the observation by Kbppen in 18714 that tempera- 
ture reaches a maximum shortly before sunspot minimum and a minimum 
about sunspot maximum. 

Climatological data for the United States by sections (C. S. Dept . Apr., 
Weather But Cl hunt. Data , 8 (1921 ) , Nos. 3, pp. f 195 j , pis. 3, fifrs. 1; J, PP* 
[789], pis. 8, fig. 1). — Those volumes contain brief summaries and detailed 
tabular statements of climatological data for each State for March and April, 

1921, respectively. 

Meteorological observations at the Massachusetts Agricultural Experi- 
ment Station, 3. E. Ostbandf.k and G. E Lindkkog (Massachusetts Ma. Met . 
Buis. 391-392 (1921), pp. Jf each). — Summaries of observations at Amherst, 
Mass., on pressure, temperature, humidity, precipitation, wind, sunshine, cloudi- 
ness, and casual phenomena during July and August, 1921, are presented. The 
data are briefly discussed in general notes on the weather of each month. 
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The normal annual precipitation of Tripoli, F. Erepia ( Agr . Colon. [Italy], 
15 (1921), No. 8 , pp. 1/15-421 ). — The amount and distribution of the rainfall are 
discussed. The mean annual rainfall at the observatory of the Royal Agricul- 
tural Office of Tripoli, 1892-1920, was 402.7 mm. (15/7 in.), varying from 0.4 
mm. in July to 99 4 mm. in December. 

The substances dissolvedl in rain and snow, W. A. Moore and G. Browning 
(Chern, News , 122 (1921), No. 3178 , pp. 51. 52; abs. in Chan Abs 15 (1921), 
No. 8, p. 1176 ). — Rainfall at Mount Vernon, Iowa, during the period from May 
31 to August 13, 1920, contained 0 28 part per million of free and albuminoid 
ammonia, 0.35 part of nitric nitrogen, and 0.23 part of carbon dioxid. No in- 
crease In nitrogen was detected during thunderstorms. Traces of phosphates 
were frequently found. Oldorids were not detected. The first rains in a series 
were the richest in all constituents. 

SOILS— FERTILIZERS. 

Bate and extent of solubility of rocks and rock-forming minerals under 
different treatments and conditions, (3 J. Boityottos (Michigan Sta. Tech. 
Bui. 50 (1921), pp. 3-82). — Studies are reported in which the rale and extent of 
solubility of a large number of rocks and minerals of alkaline reaction Mere 
measured by the freezing point method An attempt was made to include t he 
most common types of soil-forming rocks and minerals. 

The general procedure consisted of first grinding the rocks and minerals to 
powder passing a 100-mesh sieve The solubility of this powder was then 
measured in the leached and iinloaehed condition in distilled water, ■when 
treated with salt solutions and washed until all the tree soluble salt* were 
eliminated, ami in the presence of salt solutions. The moisture content in all 
eases except one was 1 of solid to 0.75 of liquid. The temperatures employed 
were room temperature, a temperature of 53° C . and a steam pressure of 20 
lbs. which isequhalent to a temperature of about 117° The materials were 
contained in glass freezing point tubes of high quality. Tin 1 lreezing point 
depression was determined immediately upon the powder coming in contact 
with water or salt solution, once every day thereafter for the first four or 
five days, and at various intervals thereafter for a long period, in some cases 
for more than 100 days. 

It was found that when very fine powder of rocks and minerals in the un- 
leached condition was mixed with distilled water in the prescribed ratio, the 
amount of material that went into, solution immediately was quite appreciable 
in all the rocks and minerals, and in some more than hi others The freezing 
point depression, for instance, varied from 0 008° in quartz to 0 057° in fer- 
ruginous sandstone and 0.069° in apophyllite. Expressing these depressions in 
parts per million of solution, then the concentration varied from 100 parts per 
million hi quartz to 711 in ferruginous standstoue and 975 in apophyllite. 
At a lower moisture content the freezing point depression and, consequently, 
the concentration, were considerably greater in most of the rocks and minerals. 

When the powdered rocks and minerals were leached with distilled water the 
freezing point depression was greatly decreased in all of them, with few ex- 
ceptions. At room temperature the rate and extent of solubility of the rocks 
and minerals, both in the leached and unleached condition, were very small 
after the initial solubility, even for a period of over 100 days. The increase 
was only about 0.01° or less at the end of 107 days. With few exceptions, the 
leached rocks and minerals did not attain the same degree of freezing point 
depression or concentration of solution as existed before leaching. 
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In a few rocks and minerals, especially in shale and serpentine, there was a 
tendency for the initial material in solution to go out of solution, or at least 
the freezing point depression decreased with lapse of time. This was true 
mainly at room temperature. At the temperature of 53° for 05 days and at the 
steam pressure of 2G lbs. for 8 hours, the rate and extent of solubility both in 
the leached and unleached condition were greatly increased in all the rocks 
and minerals except in the shale and luiolinite. Thus at the temperature of 
53° and in the unleached condition the depression of a biotite granite rose from 
0.019 to 0.083°, in pegmatite from 0.025 to 0.137°, in quartzite from 0.02 to 
0.132°, and in siliceous sandstone from 0.03 to 0.058°. In the leached condition 
it rose in nmphiboie from 0.01 to 0.121°, in chrysolite from 0.005 to 0.22°, in 
quartz from 0.007 to 0.357°, In serpentine from 0.02 to 0.31°, etc. 

The quartz and the quartzites at the higher temperatures gave the highest 
solubility product with one or two exceptions. The quartz gave a solubility 
of 0.857°, and Ihe three varieties of quartzite 0.113, 0.132, and 0.152°, re- 
spectively, The solubility of shale and kaohnite was not increased by the 
higher temperatures. The initial depression of shale and of one variety of 
the ferruginous sandstone decreased even at the highest temperature. 

Although at room temperature the solubility of all tin* rocks and minerals 
became practically stationary immediately, at the temperature 53° it continued 
to go on, even at the end of 05 days, without any apparent signs of slopping, 
and in some of them it progressed with increased velocity. The material which 
went into solution at the high tempera tun 4 still persisted when the mass was 
cooled to —3°, indicating that equilibrium or the saturation point was not yet 
attained at (he high temperature at the end of 05 days. The solubility product 
of the rocks and minerals at the ratio ol 5 of water to 1 of solid was much 
smaller than that at the ratio of 1 of water to 0.75 of solid at room temperature. 
At tin 1 temperature of 53° it was about the same at both ratios. 

1'he results as a whole point to two outstanding conclusions, namely, that the 
rocks and minerals employed, with few exceptions, do not show a doHnitp 
solubility as definite compounds do, and that I lie equilibrium attained in 
solubility at the various moisture contents and temperatures is only apparent 
and not real or absolute. 

Treating the rocks and minerals with salt solutions and then washing them 
until free of soluble salts bad very little, if any, effect upon the rate and 
extent of soluhilitj at ordinary temperatmo. Even when the sails were 
allowed to remain in contact with the rocks and minerals for a long time, the 
solubility was very little, if am, increased at ordinary tempei at ure. 

Studies on the reactions between soils and various chemical compounds, 
(\ IT. Spxirvv a y (Michigan Rta. Tech. Bid. 51 (W21), />p. 5-28),— Studies on the 
reactions bet ween neutral salts, bases, and hydrolyzing salts and alkaline and acid 
sods of various classes arc reported The procedure consisted mainly in bringing 
100 gm, of air-dried soil and 500 <v\ of solution into ultimate contact at labo- 
ratory temperature in glass containers for J hour, after which the soil solution 
was separated by decanting and filtering through paper. The extracts wen* 
then analyzed by standard methods. 

When solutions of neutral salts were placed in contact with the soils used, 
the cations of the salts were fixed in the soils, and closely equivalent quantities 
of calcium and magnesium or other elements previously fixed in the soils by 
chemical treatments were found in the resulting solutions. When solutions 
of alkaline salts were used to treat the soils, fixation of one ion was inde- 
pendent of the fixation or combination of the other. Iron was fixed in the 
soils from ferric elilorld, an acid salt, and a closely proportional quantity of 
calcium liberated except in case of a soil containing limestone. Anions or 
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acid radicles of the salts used that form insoluble compounds with calcium or 
magnesium were fixed by the soils, but similar components that form soluble 
compounds with these soil elements were not fixed by the soils. 

Potassium and calcium were fixed from their hydroxids, but no evidence of 
exchange of soil elements was observed. In the case of the neutral salt treat- 
ments the fixation of potassium correlated with the liberation of calcium and 
magnesium, and in one series of noncarbonate soils a relationship was observed 
between fixation of potassium and quantities of calcium and silica dissolved by 
JV/5 hydrochloric acid. The fixation of magnesium correlated with exchange 
of calcium and fixation of calcium with exchange of magnesium. The fixation 
of an element was reversed by neutral salts containing other elements in all 
cases studied except the ferric ehlorid treatments. 

Potassium, calcium, and magnesium wore iixed by natural soils in unequivu- 
lent quantities, but when soil calcium and magnesium were largely replaced by 
a single element, potassium, sodium, or magnesium, then the fixation of the 
first-named elements became closely equivalent. Soils fixed much greater quan- 
tities of calcium from calcium chloral alter being treated with magnesium 
ehlorid than they did before the treatment. With few exceptions, fixation was 
greater in quantity m alkaline soils than m acid soils of the same class. Fix- 
ation from neutral salts is considered to be probably due to a calcium-maguesium- 
forro-ulumino-silieate, of hydroxids to acid silicates, and from hydrolyzing salts 
to a combination of those soil components. 

Fixation from chemical salts and exchange of soil elements was found to de- 
pend upon the manner of dissociation of the salt, used for treatments and the 
solubilities of the compounds formed. The magnitude of fixation and exchange 
depended upon the quantity relationships between the reacting compounds. 
There was no evidence of replacement of potassium, sodium, iron, or aluminum 
in any considerable quantity in the untreated soils studied. Fixation lrom 
neutral salts, hydrolyzing salts, or of hydroxids was not a distinguishing char- 
acteristic of the acid sods. 

Peat and muck soils, M. M. Me Fool {Michigan $1a. Quart. Bui., S 
No. Jf, pp. J2 6\ 127 ). — Studies of the rale of formation of soluble substances in 
samples taken at different depths from seven different deposits of peat showed 
that the deposits varied quite widely in this respect. Some were found to be 
almost inert even when maintained under ideal temperature and moisture con- 
ditions, wiilie others proved to be very active. The material comprising the 
surface C in. of each deposit was more active than that at greater depths. 
'These results are taken to indicate that shallow plowing will be more profitable 
than deep plowing on these soils. 

Studies of the effect of a wide range of temperatures oil the formation of 
soluble material in these samples showed that as the temperature rose the rate 
of formation of soluble salts also increased, m some cases with great rapidity, 
while in others the samples were much less affected even by quite high tem- 
peratures. 

Studies of the fixation of soluble phosphoric acid and potash by samples col- 
lected from 20 peat and muck deposits showed extremely wide variations in 
their ability to take up mineral nutrient elements. Usually those with a very 
low ash content, 10 per cent or less, were found to possess a very small capacity 
to take up these mineral elements, whereas their capacity increased with their 
mineral content or their stage of decay. It was also found that deposits that 
carry a high soluble salt content fixed more phosphoric acid than did those with 
a low soluble salt content or after the soluble materials had been removed by 
washing or leaching. This vvas also found to be the case with several upland 
or mineral soils. 
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Soil survey of Morgan County, Ala,, A. L. Patrick et al. ( U. S. Dept . Agr„ 
Adv . Sheets Field Oper . Bur . Sails, 1918 , pp. 46 , pis. 2, figs 2, map 1 ). — This 
survey, made in cooperation with tlie State of Alabama, deals with the soils of 
an area of 375,080 acres in northern Alabama, lying within I he Appalachian 
Mountain and Limestone Valleys soil provinces. The county comxirises lowland 
belt, mountain or upland belt, and stream bottom divisions, the topography 
ranging from flat to gently rolling in the valley sections, from gently undulating 
to rolling on the plateau tops, and from moderately steep to steep and broken 
on the mountain slopes. The county on the whole is said to In* fairly well 
drained. 

The soils of the county are nearly all of residual origin. Including rough 
stony land and rough broken land, 20> soil types of 12 series are mapped, of winch 
the Dekalb silt loam, Hancevdle line sandy loam, rough stony land, and Colbert 
silt loam cover 1 1, 12.(5, 10.8, and 10 per cent of the area, respectively. 

Soil survey of Sheridan County, Nebr., F. A. Hayes it au (U. S. Dept. 
Agr ., Adv. Sheets Field Oper. Bur. Soils, 1918, pp. 60, pis. 2, fig. 1, map 1 ). — 
This survey, made in cooperation with the University of Nebraska, deals with 
the sods of an area of 1,557,120 acres m northwestern Nebraska, lying mainly 
in the High Plains division of the Great Plains. The topography of the north- 
ern half varies from flat to gently undulating in the north-central part to rough 
and dissected in the northwestern part. The southern half is occup'od largely 
by sand dimes and has a rolling to billowy topography. Drainage is well estab- 
lished except in depressions m the upland and m the flood plains of the larger 
streams. 

The soils of the county are of residual, alluvial, and eolian origin. Including 
dunesnnd and rough broken land, 27 soil types of 12 series are mapped, of which 
dunesand, Valentine loamy sand, and Kosebud very hue sandy loam eover 3G.5, 
12.1, and 11 S per cent ol the area, respectively. 

Boil survey of Fayette County, \V. Va., J. A. Kraut {IK S. Dept. Agr., Adv. 
Sheets J'icid Oper. Bin . Soils, J!) It), pp. 30, fig. /, map J ). — This survey, made in 
cooperation with the West \irgnna Geological Siiney, deals with the soils of 
an urea of 42(5,880 acre> in south-central West Virginia, lying wholly within 
the Appalachian Plateau. The topography is quite lough and mountainous. 
Tin* upland soils are of residual origin. Including rough stony land and river- 
wash, 1 1 soil types ol 4 senes are mapped, of which the Dekalb stony silt loam, 
stony loam, and loam cover 27.4, 21.2, and 14 per cent of the area, respectively". 

Moor investigations in middle Osterbotfen, A L. Hackman {Aria Forest. 
Fenutca, 12 {1919-20), pp. 1-190+ 1-22, pis. 4 - figs. 3). — This report deals at 
length with the origin, extent, depth, and general formation ol the moor soils 
of middle Osterbotten in Finland, and includes a Gorman summary. 

It is stated that from 50 to 55 per cent of the area studied consists of flat 
moors. Of tiioM* about 42.5 per cent are up to 0 5 meter in depth, and only 
about 11.8 per cent are more than 2 meters deep. In general, the maximum 
depth increases with the elevation above sea level It is concluded that these 
moor soils are due mainly- to the overflow of forest soils, and that only a 
small percentage are ot marine origin. 

Nitrification in the presence of permutit and carbonates of different 
alkaline earths, L. Withers ( Vcnthl . Baht, [etc.], 2. Aht., 62 {1920), No. 1+5, 
pp. 1-9). — Studies on the influence of the presence of permutit and alkaline 
carbonates on nitrification of ammonia nitrogen in liquid and sand cultures 
showed that in liquid cultures the permutit had no influence on nitrifleation 
if sufficient lime was present in the solution. On the other hand, there was a 
favorable influence of permutit on nitrification in sand cultures, especially 
where strong ammonia additions were used. It is thought that these uppar- 
72070° — 21 3 
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cntly contradictory results are duo to the fact that there were much stronger 
ammonia additions used in the sand than in the liquid cultures. 

Of the alkaline carbonates used magnesium carbonate gave the poorest re- 
sults, and magnesium nitrate showed direct injury to the nitrifying bacteria. 
In the order of their effectiveness the alkaline carbonates used were calcium, 
barium, strontium, and magnesium. 

f Soils], G. L. Schuster {Delaware Sta. Bui . 126 (1920), pp. 9-12 ). — Data on 
soil fertility studies are said to indicate that phosphoric acid and potash have 
given the most marked and profitable results in increasing wheat crops, and 
that potash is one of the limbing elements of the Sassafras silt soil. Liming 
has been markedly beneficial to hay and corn, especially on acid soils. The 
benefits of lime on soy beans seem 1o be uncertain without the presence of 
other plant nut rients. 

The crop rotation studies have shown that the yields of corn in a rotation 
that includes rod clover are much higher than where corn, soy beans, and 
timothy are rotated. It is also noted that red clover, corn, and soy beans 
demand potash In a 4-year rotation of corn, wheat, and alfalfa for two 
\ears, the yields of corn following alfalfa have been larger than where 700 
lbs. of commercial fertilizer were used in connection with a rotation of corn, 
soy beans, wheat, and red clover. 

Studies made on the rein live value of the various forms of lime, including 
several carrieis of phosphoric acid, while apparently not conclusive as yet, 
thus far indicate that there is little difference in the form of lime used On 
the other hand, the results wjth earners of phosphoric ackl indicate that acid 
phosphate is more effective than any other carrier, followed in order by basic 
slag, bone meal, and raw 7 rock phosphate. 

Some biological changes brought about in certain Delaware soils by 
different cropping, fertilizers, liming, and inanurial treatments, T F. 
Manns (Delairare Si a Bui. 126 (1920). pp. 23, 21 }). — Studies on some 50 sam- 
ples of soil from dllferent parts <>1 Delaware showed that from the bacterio- 
logical standpoint nil soils with one exception were improved by meeting Ihe 
lime requirement. On tills soil (Chester loam) not only the beneficial bacteria 
were decreased by liming but Ihe yield of clover was decreased. In several 
cases manuring alone produced a detrimental flora, particularly in sandy soils. 
In general, liming was found to Increase nitrifying and nitrogen -fixing bacteria, 
and large applications of manure increased the ammonifying bacteria, especially 
the Bacillus subtilis group. 

Fertilizer experiments on the experimental plats, O. van Rossem (Dept. 
Lam 1b.. Nijv en flavdel [Dnlrh Fasd Indies], Meded \hf. Proa f sta. Landb ., 
A*o. 6 {1920), pp. [$]+,*/).— A number of different fertilizer material studies 
are reported. 

The use of sulphuric acid in amounts equivalent io that in 88, 176, and 288 
lbs. of ammonium sulphate per acre had no evident influence on the crop of 
nee. Two tests of the multiple application of superphosphate to rice showed 
that fertilization in three and four applications was more profitable, than one 
and two applications. 

Four similar tests with ammonium sulphate showed that fertilization in four 
applications warn more profitable than fertilization in one, two, or three applica- 
tions. Good results were obtained from fertilizing rice with calcium carbonate. 
Glii lean nitrate in combination with superphosphate gave more favorable results 
with rice than ammonium sulphate in the same combination. 

Manuring of pastures for meat and milk, W Somerville (Min. Agr. and 
Fisheries \fxmdon], Vise Fab. 30 (1921), pp. IV-F32 ).- — Considerable data from 
Faiglish experiments on the manuring of pastures are sunmm rlzed to show lifts t 
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the basis of all pasture improvement is phosphoric ncid. The data indicate that 
basic slag lias proved better and cheaper than superphosphate or dissolved bones, 
but that other phosphates worthy of trial are precipitated phosphate and very 
finely ground raw mineral phosphates. 

The best results were obtained by liberal applications of slag in the first 
instance, supplemented by smaller applications every three or four years. It was 
found that slag may be successfully applied to pasture in any month of the 
year. In the great majority of cases slag alone is all that is necessary. 
Nitrogen in any form is considered to lie objectionable, and it has been found 
that only in rare instances does it pay to use potash. Phosphates show a 
marked residual effect for many years when used on pasture Pastures treated 
with slag were found to have a prolonged grazing season. Cake fed to stock 
grazing land that had previously been Improved by phosphate represses clover 
and produces a coarse unpalatable herbage. It proved to be a poor agent, in 
maintaining the fertility produced by slag, and its use was extremely unprofit- 
able when used on pasture that has been treated l\v slag 

Changes in stable manure and methods for their prevention, W. H. 
WifiUEi/iKK (Tijflachr. Nederland, II art emu at soft., 82 (1921), No. 2, pp. 81-92)* — 
Several experiments are described indicating tile losses ol nutritive constituents, 
especially nitrogen, 1mm stable manure during storage by evaporation, rotting, 
and leaching, and information is given on the use of conserving materials such 
as old manure, sulphuric acid, acid salts, neutral salts, lime compounds, and 
peat. 

While sulphuric acid is quite effective in preventing nitrogen losses, it is 
considered to he dangerous lor animals and for the user, and it also destroys 
the carhonacf'oiis mutter in the mnnnie. The placing of old manure at the 
bottom of the manure pit and covering it with a la.ver of fresh manure has been 
found to he effective m preventing nitrogen losses from the latter. The carhon- 
dioxiil gas formed bv the old manure escapes through the new immure and 
excludes air Fait of the carbon dioxid is said to also combine vvifh the 
ammonia of the new manure, forming ammonium carbonate. 

Productive soil used in considerable amounts was also found to prevent 
nitrogen losses. Peat litter was not specially active in absorbing ammonia, and 
the opinion is expressed that measures should he taken to prevent the evapora- 
tion of ammonia from peat litter manure. 

Nitrogen fertilization experiment, 1904—1020, in Petkus, Lauuu 
(I)eut. handle, Presse, Jp s' {1921). No. 6, pp. 27, 28) - -An experiment on loamy 
satul soil, extending from 1JK) l to 1920, in which both root and above-ground 
(Tops wore fertilized with nitrogen, the former with lime marl and stable 
manure and the hitter with kainit and Thomas meal, showed that nitrogen is 
the limiting fertility factor in the>e soils. 

Phosphoric acid fertilization, Schnkiwcwind (Dent handle, Ptc-stu, 1/7 
(1920), No. 97, pp. 629, 660). — A 4-year study on normal (lprumn soils showed 
that the amount of residual phosphoi ic acid i (‘suiting from treatment with 
stable manure alone was small, hut was nearly eight times as much where 
superphosphate was used alone, and where stable manure and superphosphate 
were used together it was twice as much as where superphosphate was used 
alone. 

A 7-year study in which Thomas meal and superphosphate were applied in 
bulk at the beginning and in equal annual amounts indicated about the same 
recovery of phosphoric acid for each method of treatment This is considered 
to he proof of the residual action of phosphoric acid fertilization. 

Stable manure was found to be an active phosphoric acid fertilizer, but 
superphosphate was apparently not nearly so active on manure-treated plats 
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as where used alone. This was found to be more the case for potatoes than 
for the other crops, and it is concluded that with a one-sided fertilization with 
stable manure or superphosphate crop yields will be depresseed in later years 
more in the case of potatoes than of wheat, barley, and sugar beets. This is 
apparently attributed largely to the poorer utilization of phosphoric acid bj r 
potatoes Ilian by the other crops. 

Action of rain water on the water-insoluble phosphoric acid of Thomas 
slag, A. Neaiec and F. Zlahek (Dai I. Landw. Prcttae, 1/8 ( 1021 ), No. 12, p. 82). — 
A brief experiment is reported which showed tlmt when Thomas slag was 
exposed to the action of n heavy rain storm then 1 was a decrease in citrate- 
soluble phosphoric acid and an increase in water-soluble phosphoric acid. 
This is attributed to the action of the carbon dioxid in the rain water. 

Importance of potash salts for moor cultivation in Finland, compiled by 
A. It tin dell (fimahr. Pflanze , 17 (1021), No. 5-6 , pp. 25-30, figs. 2). — A number 
of experiments on l he use of kaiint and 37 per cent potash salts on the moor 
soils of Finland arc summarized and discussed. 

Kainit generally gave better results Hum the 37 per cent salts except with 
potatoes Potash fertilization was most profitable with root crops, followed 
in order by gtam crops, meadow grasses, and legumes. The Finnish cultural 
method of mixing loam and sand with moor soils did not interfere with the 
profitable use of potash. Proper regulation of soil moisture was found 
necessary for fhe best results with potash on these soils. 

The action of sodium in the presence of potassium as a plant nutrient, 
T. TTrifhok, A. Kipcel, and < 1 Pkftenjjaulr (Jour, hnndw , 68 (1020), A o. 1/, 
pp. 255-281/ ) . — A number of expci iments arc reported which showed that sodium 
salts may to some extent replace potassium sails as nutritive materia) lor 
oats In the production of ilry matter the sodium is said to replace potassium 
in the molecular ratio of 0.23:1. When relatively small quantities of potas- 
sium and relatively large quantities of sodium are present, this ratio is 
increased to 0.3S-1 \\ hen such replacement occurs the sodium appears not 

only m tin 1 leaves and stems but also in Ihe grain. 

The liming of soils, 0. AV. Siaipkon (Michigan Uta. Quart. Huh, 3 (1021), 
No. If, pp. 121/, 125, fig t)- -Investigations at Oassopohs, Mich., begun in 191b 
on the value o( limestone of ditlerent degrees ol Idleness of grinding, hydrated 
lime, and marl on sandy soils showed that the stand and thrift mess of Hie 
sweet clover plants varied with the fineness of the limestone. The host results 
were obtained on land receiving either the finely ground limestone, hydrated 
lime or marl. Better results were also obtained where phosphate and potash 
fertilizers were added with the limestone. 

Further expel iments indicated the benefits of applications of lime or marl 
somewhat before Ihe turn* of seeding, especially upon acid soils 

Docs liming also effect carbon dioxid fertilization? A. Oeuiung (Dcut. 
Lamhr Prc^sc, 1/7 (1920), A r o. 103 , pp. 700, 710, figs. 3). — The author reviews 
the work of others and repoits the results of experiments, from which he 
concludes that the butilizing action of carbon dioxid produced by the liming 
of soils, especially in the piesoticc of sufficient organic matter, is of consider- 
able extent. 

Lime and magnesia experiments, D. Meyer (Landir. Jahrb,, 55 (1920), No. 
t, pp 1/6- 61). —Four years’ experiments on the action of different forms of 
lime, including burned lime, pure calcium carbonate, limestone meal, and by 
product lime, <»n mustard and horse beans in a sandy loam soil deficient in lime 
showed that with nuistuid the increases in yield produced by lime were small. 
The best results were given by calcium carbonate and the poorest by the by- 
product lime. With liorso beans the best results were given by limestone meal, 
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followed in order by burned lime, calcium carbonate, and by-product lime. 
When mustard and horse beans were grown in the same year (the latter as a 
cover crop), the effect of lime was greater for mustard than tor the beans. 
This is attributed largely to the late planting of the beans. In general, the by- 
product lime was not as effective as the other three lorms of lime, it being 
on the average only about 82 per cent as etiwtive as calcium carbonate and 
limestone meal. The burned June was about Do per cent as cihvtive as these 
two. The lower effectivenss of the by-product lime is attributed pari hilly to its 
calcium chloral content. 

Studies of the effect of different lime magnesia i alios oil the yield of differ- 
ent crops and ot the relative effectiveness ol liumed lime and burned magnesia 
are also reported. The lime-magnesia i alios m Uie soil favored by Loew lor 
grains and legumes weie found not to be the best tor a small number oi crops 
in these experiments. In a sod apparently well supplied with lime, but which 
contained 8.5 times as much magnesia as lime, variation of the lone content 
did not increase the oats yield, but fertilization with magnesite and magnesium 
sulphate, resulting in a lime-magnesia ratio of J : (>, effected an increase. The 
yield of horse beans was not influenced much b> additions oi magnedum sul- 
phate. Magnesite caused a decrease in yield, but much le.ss so than additions 
of calcium carbonate resulting in a line ‘-magnesia ratio of 2: 1. 

The deudopment of root nodules on beans was bed in soil fertilized with 
magnesium sulphate and the poorest in soils wuth a lime magnesia ratio of 8: 1. 

Four gears’ fertilization with burned lime and burned mjgnosm in annual 
amounts of about 4,000 kg per hectare 13,500 lbs. per acre) showed a marked 
injury to (.tops by the burned magnesia after the third >ear. This is attributed 
to the strongly alkaline react ion caused by the magnesia It was found that the 
lime- in agnosia ratio in plants can vary widely without hindering the development 
of the plant. A higher magnesia than lime content produced In one-sided 
magnesia fertilization did not injure oats. 

It is concluded that the practical use of burned dolomitie lime is mainly 
dependent upon the physical and chemn al condition oi the s'll and upon its 
need for lime. The heavier the soil and the greater ds conn at of acid leading 
substances the larger are the peiinixsihle liine-inagne.Ma applications, and vice 
\ersa. Pure burned lime and burned bine containing timgncMu should not be 
used on sand soils The magnesia ol dolomitie limestone and marl did not 
show' the injurious action of the burned magnesia. 

Si tidies on degteos ol fineness ot lime fertilizer indicated that limestone meal 
and pulverized lime marl should contain at least 70 per cent of line meal 
passing a No. 100 sieve. That part retained on a No TOO sieve and which 
passes a No. 50 sieve* should have* a value not higher than 75 per cent ol that 
of the line material, and that part retained on a No. 50 sieve and which passes 
a 1 mm. round-hole sieve should have a value of onl> from 25 to 50 per cent of 
the line material. Particles greater Ilian 1 mm. should bo di-ciirdort. I>aiup, 
earthy lime marl should be dried and ground before use. 

Sulphur for neutralizing alkali soil, P. L. llinmum (Soil Sn. t 11 ( 1921), 
No. 5, pp. 88.7-887).- -F'hemicai and cropping experiments conducted at the 
California Experiment Station are reported, which showed that sulphur added 
to a sod soon becomes sulphuric acid which reacts with and neutralizes whatever 
alkaline material may he present. The opinion is expressed that this effect 
should be of great value in the reclamation of alkali land. 

The influence of fertilizers containing borax on the yield of potatoes 
and corn, season 1020 , A. W Blair and 15. E. Brow n (Soil Sn , 11 (1921), 
No. 5 , pp. 369-38$, fly#, 8). — Experiments conducted at the New Jersey Experi- 
ment Stations with potatoes and corn on Sassafras loam soil to determine the 
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influence of anhydrous borax applied in a control fertilizer at rates of 1, 2, 3, 4, 
f>, 10, 20, 50, 300, 200, and 400 lbs. per acre are reported. 

Where the borax was applied in tlie furrow two or three weeks before planting 
there was little or no decrease in yield with as much as 50 lbs. of borax per 
acre. With an application of 300 lbs, of borax per acre the yield of potatoes was 
cut to about one half the normal, and with 200 lbs. of borax to about one-fourth 
the normal. Where the borax was drilled in the furrow at the time of planting 
there was no distinct depression in the potato yield until the 30-lb. application of 
borax was reached, but the 50-lb. application reduced the yield to about one- 
third normal. Where the borax was broadcast at the time of planting the 
30-31). application did not reduce the potato yield, but beyond this amount there 
was a depression amounting to total failure with the larger applications. 

Where the borax was broadcast and applied in the furrow at the time of 
planting of corn, germination was depressed with applications as low as from 
5 to 10 lbs. per acre. Where the borax was applied in the furrow two weeks 
before jdaniing, depression of germination occurred with 20 lbs. per acre for 
bill planting and with 30 lbs. per acre for interliill planting, but there was no 
definite depression in yield with applications up to and including 50 lbs. of 
borax per acre. When drilled in the furrow at the time of planting the depres- 
sion in yield of corn began with the 10-lb. application of borax and when 
broadcast the depression began with the 4 and 5-lb. applications. 

Inspection of commercial fertilizers, 1020 (JVctr York & tale Sta. Bui. f/80 
(1920), pp 3-> r >9) -—Tins bulletin contains the results of actual and guarantied 
analyses of 07? samples of fertilizers and fertilizer materials collected Cor in- 
spection in New York during 1020. 

AGRICULTURAL BOTANY. 

Report of the department of plant physiology, K M. It. Lamkf.V (Dela- 
ware $ tn. Bid. 726' {1920), pp. 27, 28 ). — In continuation of experiments pre- 
viously reported (R R. R., 44, p 4243, the author briefly describes the results 
of investigations on the changing permeability m the peach. Jt has been 
found that the use of commercial fertilizers in various combinations and 
amounts has resulted in a variable and selective permeability withm tlie poach, 
not only toward the salts used as fertilizers but toward other salts used as 
standard tests and toward organic compounds found in the tissues themselves. 
Further studies arc said to show the influence of the anion of a compound upon 
permeability, and under propel conditions it lias been found to have more effect 
upon a change in permeability than the influence brought about by a change 
in the cation of the compound. 

Investigations made with field corn and garden peas to determine the en- 
zymactic activity as a limiting factor in production are said to indicate in the 
case of corn that vigor, productivity, and food content appear closely related 
to reduction and oxidation processes of an enzymatic nature. With one variety 
of pens it was found possible to predict failure of a strain to come to maturity 
or e\ en to germinate 

Weber’s law in plant physiology, P. Rtakk ( Zlschr . Allg. Physiol., 18 
(1920), No. pp. 21 !-'/// 8, figs. 4 ). — Giving an account, with discussion, of the 

methods and results of experimentation dealing with tropisms of plants 
throughout a wide systematic range, the author states that Weber’s law was 
found to hold in numerous cases. 

Electro-osmotic phenomena and their significance in plant physiology, 
K. Stem* (Ztsvhr, Bot, 11 (1919), No. 11. pp 561~60J h figs. 5).— Data and infer- 
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ences are detailed as derived from a study of the behavior of water In soil and 
plants under the influence of electrical charges. 

Researches on growth of plants, I, II, X C. Bosk {Nature [ London ], 105 
(1920), Nos. 2646, pp. 615-617, figs. 3; 2647, pp. 643-651, figs. From these 
experiments with the creseograph, a more extended account of which has been 
noted (E. 8. II., 41, p. 724), the generalization was obtained that all forms of 
stimuli, mechanical, electrical, or radiatiouul, induce a retardation of the rate 
of growth. Subminiinal stimulus induces acceleration of growth instead of 
retardation. 

The various movements of plants are explained in some detail, but all are 
referred to the general law 7 that direct stimulus induces contraction while in* 
direct stimulus causes expansion. 

Slow and rapid growth, II. S. Reed (Amcr. Jour, Bot., 7 (1920), No 3, pp. 
327-332, Jigs. 2).~ -Observations and mathematical analyses appear to show’ that 
growth rate in shoots depends upon the tinal length, so that causes inlluencing 
ultimate length influence growth rate. The close correspondence between oh 
served shoot growdli rate ami equations presented is taken as evidence that 
growth is m some way a catalytic* process. The organism may thus he con- 
sidered as the end product of a process in which a catalyst ads upon a sub- 
strate. 

The growth curve of plants, A Kjppkl (Lauda. 1 cut. Sfa , 97 (1921), No 
5-6, pp. 357-373, Jiff. /).— A thinu’etioal presentation follows critical discussion 
of other contributions. 

The growth of the sugar cane, O. A. Barker (Inf entail. Sugar Jour., 21 
(1919). A 7 os. 250, pp. 506-510, Jigs L2 ; 251 , pp. 545-54*, pis 2; 252 , pp. 601-603, 
pis , 2; 22 (1920), A <>s 25',, pp 76-60, pis 2, Jigs. 2; 256, pp. 193-203. pis. 2; 258, 
pp. 813-317, Jig. 1; 259 , pp 371-375, pis. 2, Jig. 1 : 260, pp 4)L t , f ,6, pin. 2, fig 1 ; 
261, pp. 495-J,98; 262, pp 5’, 3-551 , pis 2 ). — In this senes the' various aspects of 
development in the sugar cane plant have been reviewed. 

Considerable attention is paid to the underground stage of growth. It is 
shown Unit the branching system of the cane can he expressed b.\ a formula 
winch becomes mole and more simplified in a review 7 of the various groups of 
indigenous Indian ennet*, reaching the extreme 1 of simplicity in the ordinary 
canes of tropical countries. 

Study of leaf, stem, and leaf sheath showed no two of these parts to be 
growing in length at the same time*, tins fact suggesting that only a certain 
amount of growing energy is a\ salable and that this is manifested by the 
different organs in succession. The leaf elongates tirst and the sheath extends 
itself later, this sequence being followed by the stem which commences to grow 
in length after the leaf sheath has fully developed. The length and thickness 
of the mature cane have been studied in different \ nineties and the effects of 
external conditions have been noted; the whole question of tillering lias been 
dealt with, and the results of pros ious studies on this subject, have been sum- 
marized. The factors which influence growth in all these directions and which 
play such a considerable part in the tonnage of cam's at harvest have been 
analyzed. Consideration of the large series of measurements made led to the 
belief that none of the vicissitudes experienced by a plantation during the 
growing season fails to leave its mark permanently on the size and form of 
the cane and its appendages. 

Hydration and growth, I). T. MacPougar (Amer. Phil. Bov. Proi,. 53 (1919), 
No. 6, pp. 346-372, figs. 3). — A more detailed account of studies haung the same 
title has been noted (E. S. R., 43, p. 428). 

An apparatus for determining small amounts of carbon dioxid, H. C. 
Weight (Amcr. Jour, Bot„ 7 (1920), No. 9, pp. 868-870, fig . I). — Certain inves- 
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tigations carried on by the Bureau of Markets, V. 8. Department of Agricul- 
ture, In connection with the storage of fruits and vegetables require a simple 
and rapid method of determining small quantities of carbon diox id in the air 
of both common and cold storage plants. The author describes a volumetric 
apparatus said to be light, portable, convenient as to size, and so simple in con- 
struction that it can be used by an unskilled operator. A description is given 
of the method of operating the carbon dioxid apparatus. 

The artificial cell, It. Kolkwto {Her. Deni. Bot. Gcacll, 38 (1920), No. 8, 
pp. 186-11+0, fig. /). — A comparatively simple piece of glass apparatus is dis- 
cussed as to its applicability and use in different sorts of oxjiennipntation bear- 
ing upon forces and processes observable in connection with plant cells. 

Fluorescence and the condition of chlorophyll in living cells, K. Stern 
(Ber. Dent. Bot. Gcacll .. 88 (J920), No. 1, pp. 28-25). — Ohlorophyll fluoresces 
freely in true solution, not so freely in colloidal solutions or in a fixed state. 
The accurate quantitative determination of fluorescence requires spectroscopic 
study, ns the unaided eye is untrustworthy lor this purpose. Chlorophyll in the 
intact cells is found in lipoid, true, and tluorescent solutions. Assimilation goes 
on partly in lipoid, partly m h.vdroid, phase. Superficially active substances 
may alter the limiting surfaces of both phases and thereby limit or inhibit 
assimilate hi. 

Structure and behavior of lent! cels, F. W. Neoer and T KtH'KA (Ba. Dent. 
Bot. Gcacll ., 88 (1920), No. 3, pp. 11+1-11+9, figs 6). -A brief aeeoun! Is given of 
obser\ations made on lonticels of certain (onifers 

Size of chloroplasts, M Monies (Her. Deni. Bot. Gcacll . 28 (1920), No 6 , 
pp. 22 i-282) — -Results of measurements of chloroplasts m members of a large 
number of iamihes me gnen in tubular form with discussion 

The secretion of imerta.se by plant roots, L Kxnnsmv ( \nicr. Jour. Bof., 

7 (1920), No. 9, pp. 871-879, fig. 1). — Evidence is presented to show that the 
Fanada field pea (/'ns 'inn arrensr ) and corn (Zen wtr/pn grown in the presence 
of sucrose cause an increase of mluoing sugars in the cultine solution. The 
reaction of the culture solution is such as to be without miluouco on the sucrose. 
Invertase does not appear to be present. It is thought that the increase in 
reducing sugars jk duo to their excretion from the roofs 

Measurement of the catalytic power of catalase, L. G. M. B. Buna no and 
H. O. Hampton (Airier. Jour : Bot., 7 (1920), No. 7, pp 261-2V+, figs. d). — A brief 
account of a now principle and method ol Octet mining the rate of catalase action. 

A review of related literature points out inaccuracies and other drawbacks of 
methods previously employed. The autograph leal method offered is said to be 
adapted to determine the strength of a peroxid solution. The method shows 
evidence of two successive reactions, the two catalases involved probably being 
different degrees of iveptisation of the same substance. The onzym is more or 
less destroyed during the reaction. 

Assimilation of nitrogen, phosphorus, and potassium by corn when nu- 
trient salts are confined to different roots, I* L. Gile and «T. O. Gar kero 
(Jour, Aar. Research \V 8 }, 21 (1921), No 8 , pp. 51+5-573, fig . JT). — In a contri- 
bution from the Porto Rico Experiment Station the authors give additional data 
on the assimilation of nutrient salts by corn. The present paper, which sup- 
plements a previous account (E S. R, 37. p. 22*2), reports work which shows 
how the assimilations of nitrogen, phosphorus, and potassium were affected 
when half the roots of the plant were in a complete nutrient solution and half 
In a solution lacking more than one essential element; when the roots were 
divided between two solutions, each of which lacked one or two elements; and 
when the roots were divided among three solutions, each of which lacked one 
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or two elements. Only nitrogen, phosphorus, and potassium were varied In 
these tests. 

It was found that depressions in growth and aw? imilation of the nutrients 
were roughly proportional to the incompleteness of the solutions afforded the 
roots. Assimilation (lid not diminish with increasing subdivision of (he roots 
among different solutions, unless the division entailed increased localization 
of the supply of the various nutrients. The more growth and assimilation were 
depressed by division of the roots among incomplete solutions the higher was 
the rate of root growth to top growth. However, the relation between diminu- 
tion in assimilation and increase in Lho root to top ratio was not quantitatively 
proportional. 

When dilferent portions of the roots were supplied with different nutrient 
solutions, the roots in the more complete solutions generally made the greater 
growth and had a mon* bushy habit of growth in Hie solutions lacking two 
elements the main roots were longer than in the more complete solutions, anil 
the lateral roots wore fewer and farther apart oil the main root. When the 
roots were di\ided between solutions lacking in the same number of nutrients, 
root growth was greatest in the solution containing nitrogen The relative, 
as well as the absolute, **ou1 growth made in any solution was found to de- 
pend on tin* character of the solution In which the remainder of the roots 
wvre growing. 

When the roots wen* di\ided among throe incomplete solutions, each of 
which lacked either one or two of the elements nitrogen, phosphorus, and po- 
tassium, nitrogen assimilation approached the normal assimilation more nearly 
than did tin* potassium assimilation, ami potassium was assimilated to a 
slightly gi enter o\tent than phosphorus. 

A study of rhimiidhooyan, A. N iostlku (Ber Dent. Bot . Gctcll., 38 {1920 ) , 
Mo. 3, j)p. 111-1 it) —Seeds ol \hefo) oloplni* hirsutux are said alter trituration 
with 70 per cent alcohol ami , r > per <ent hydrochloric acid to give quickly at 
70° 0. a clear blue color, due to (he fact that the extracted glyeosid rhinauthin 
splits into sugar and rhin mthocyan. The further study of this component Is 
briefly outlined 

lleeont studies on phototropism and geotropism, II Sikup (Ztxchr Bo/ , 
11 {1919), ^ o 10, pp. 5 Hi-5 31 ) --This is a synthetic review of a number of 
recent contributions cited regarding tropisms. 

Monocotyledons and dicotyledons showing the same vascular type, G. 
CnvPVKArn (Hof. Hoc. Bot. France, 66 (1919), Mo. 8-9, pp. 31 3-381) — The author 
notes the occurrence, in monoeotj ledons and dicotyledons, of the same develop- 
mental phases and the same order of their succession. The facts are discussed 
as to their benriug upon relationships. 

Color and sex in flowers. L BiAKiNunrcjvr (Compt. Bend Hoc, Biol. {Paris], 
83 (1920), No 20, pp. 892, 893 ). — Changes in floral coloration said to bear a 
definite relation to the semal evolution of each flower an* ioted as the result 
of observations on IVanlhu s barbaina 

Variations in sexuality in the Oompositao, L Blautnoiikm (Compt. Bend 
Hoe. Biol r Paris]. 83 (1920), No. 25, pp. 1060-1062 ). — Sexual anomalies indi- 
cated in Ceuta urea are attributed to hybridization between closely related 
species. 

Xenia in chestnut, L. Blakinghem (Bui Hoc. Bot. France, 66 (1919), No 
8-9, pp. 35Sf-~35G ). — The author describes what is considered a case of xonia in 
chestnut, hilt of a type different from that described b> him in 1013 (E S. R., 
30, p. 235), 
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The breeding of tea plants/ 0. P. C. Stuart (Ztschr, Pflmzenziicht,., 7 
{1920), No. 8, pp. 157-20%, figs. 8), — This is a comparative study of types of tea 
plants avi th reference to desirable qualities. 

Inversion in African bananas, E. be Wildeuman ( Compt . Rend. Soc. Biol. 
[Paris |, 82 (1920), No. 22, pp. 1002-100%). — An account, with suggestions, is 
given of regression in male flowers of the Mayomba banana, further study of 
■which is suggested as desirable. 

A natural grouping of bacteria, O. Uahn {Ccntbl. Bakt . 2. Abt. f SO 

(1920), No 18-19, pp. 278-298, Ops. 2). — Systematization methods as ordinarily 
used with the higher plants lane given less satisfactory results when applied to 
bacteria. This is due largely to the greater number still remaining of inter- 
mediate and transition forms m the bacteria. In this work the author has 
attempted to make greater use of resemblances rattier than to emphasize dif- 
ferences. 

[Uric and hippuric acid bacteria], 0. Statu (Ccntbl Baht. [ etc .], 2. Abt., 
SI (1920), No. l- > h pp. 1-71, pf. 1 . tips, 7). — An account is given of a study ap- 
plied 1 o bacterial species supposedly new, which are said to be able to subsist 
with uric or hippuric acid as sole organic nutrient 

FIELD CROPS. 

Crop production in western Canada, J. Bracken (Winnipeg: Oram Grow- 
ers' Guide, Lid ,, 1920, pp. A XM+%23, figs, (16^).—' “An outline of the crop 
practices now followed by the leading farmers in many parts of the West, 
together with a discussion of the purposes of these practices and suggestions 
for modification of them where soil and climatic conditions demand a different 
procedure.” The author disi usses in detail in this book the importance of good 
seed, choice ot crops, and the principles underlying plant growth, and treats 
at some length of the factors and practices involved in the production and 
marketing oi wheal, oats, barley, rye, corn, 11 ua, peas, forage crops, root crops, 
and potatoes. Common insect pests and their control and important diseases 
of tli<' potato are discussed in separate chapters. 

Dry farming in western Canada, J, Bracken (Winnipeg: Gi a in Growers ' 
Cluide, Ltd., 1921, pp. AN 1+380, Juts. 110).— The book purposes to present “a 
more or l<*ss compute statement of our present knowledge concerning the 
methods of producing crops at a profit under relatively dry conditions.” The 
successive chapters treat of the development of dry tanning, the climate of 
western Canada in its relation |o crop production, the soil, the moisture prob- 
lem, dry farm tiops and cropping prmtices, the principles of tillage, breaking 
the virgin prairie, preparing park heir land for its first crop, tillage of stubble 
land, summer fallow, crop rotations, weeds and their control, irrigation farm- 
ing in western Canada, causes and control of low yields, management of special 
soils, lessons from experience, and tin* problem of crop production. 

[ Report of Held crops work in Ontario, 1019] (Ontario Mm. Apr. Rpt., 
1919. pp. 0, 7, 22, 89-01, 09-72, 70, 77) — Variety and improvement work with 
cereals, comparative tests of potatoes on clay and sandy soils, and demonstra- 
tions with various field crops are reported in continuation of similar work (E. 
S. It,. 42, p. 221) ) 

Average acre yields of grain of oat varieties grown without change of seed 
for the past 30 years and for the past 5 years, respectively, were as follows: 
Siberian, 80.4, 87.7; ITobsteier, 80.4, 80.4; Oderbrucker, 85.0, 87.1; Waterloo, 
84.8, 81.8; Bavarian, 84.1, 00.7; Joanetle, 83 3, 75.1; Egyptian, 70.4, 78.4; and 
Black Tartarian, 70 1, 72.8 bu. The yield for tbe last 5 years was less than that 
for the whole 30-year period in only two instances. For decided increases in 
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grain production olh<-r methods tliim frequent and indiscriminate change of 
ami are deemed necessary. 

Crop rotations for Missouri soils, R. R. IIitpfxson and C. A. Helm (Mis- 
souri 8ta. Bui 188 (1921), pp. 27, Jigs, 11 ).— A discussion of the beneficial effects 
of crop rotations on yields, soils, labor income, and in control of weeds, plant 
diseases, and insects. Crops included In rotations and tlieir sequences are noted, 
and methods of handling the rotation are outlined. Rotations are suggested for 
different t.vpos of farming on the several soil types in the State. Field experi- 
ments extending over 30 years and comparing the values of different rotations 
have been noted (E. S. 11., 45, p. 517 ) 

(Field crops work in Porto Rico in 1920], D. W. May, T. B. McClelland, 
and W. V. Tower (Porto Ruv Stu. lipt. 1920, pp . 11 . 12 , 15, 10, 25, 20 , pi a. 2). — 
Of the forage crops tested, velvet beans, sunn hemp ( Crolalaria juneea ), and 
elephant grass are considered worthy of extensive culture. The last named 
grows on low and high land, can be cut several times during the year, and yields 
enormously. A recent (anting troin a stand 4 years old produced 12.S tons per 
acre, and a plat on high land, first cut 7 months and 10 days after planting, 
yielded at the rate of 19.3 tons per acre. Japanese cane, wholly Immune to 
mosaic disease and extensively planted for sugar, is also regarded as valuable 4 
for forage. 

Trials of bean varieties showed that generally, under favorable conditions, 
varieties previously grown in the Tropics are much more dependable than 
importations from the North. Work with selections of Venezuelan black beans 
and pigeon peas is also noted. 

In tests of legume cover crops, sunn hemp, Rtizolobiuin velutinum , 8, ater- 
limum , bush \ elver beans, and CanavnUa nvdformi, s* made calculated acre 
yields of 12.9, 9, 8.S, 7.5, and 5.1 tons irreen weight, respectively, which after 
dicing 25 dajs were reduced to 3, 1 3, 1.4, 1.4, and 1 tons, respectively. Sunn 
hemp planted among citrus trees produced 1195 tons green weight, of stems 
find leaves, and 1.99 tons of roots, or a total air-dry weight of 2.84 tons per 
acre. When lopped at 12, 21, 30, and 42 in. in height and the brandies which 
subsequently developed cut when the plants were 8 5, 9, 9 5, and 10.25 ft. high, 
respectively, the acre yields of branches were 10.7, 22 5, 23 9, and 27.8 tons green 
weight, respectively, compared with 29 0 tons Irom plants not topped Insects 
and snails attacking Minn hemp are also noted 

[Field crops work in Argentina, 1918—1920,] M. Montan ari, F. Rett- 
chert, and F. T\ Marotta (Rer. Fneutt. Agron. y Vet. Buenos Aires, 3 (1920), 
No. 2, pp. 150-20 {). — These pages repoit the results of experiments conducted 
by the experiment station at Buenos Aires during the crop >ears 1918-19 and 
1919-20, including variety tests with wheat and brewing barley; cultural tests 
with wheat and corn: size of seed and fertilizer tests with potatoes; and field 
trials with sugar beet-, Sudan grass, perennial sorghum, Phalarfc bulbosa, 
and alfalfa. 

Effect of the length of day on seedlings of alfalfa varieties and the 
possibility of utilizing this as a practical moans of identification, R. A. 
Oakley and II. L. W estover (Jour. Agr. Research [U 8.J. 21 (1921), No. 8 , pp. 
599-008, pis. 11 ). — Observations by tin* Bureau of Plant Industry, U. S. Depart- 
ment of Agriculture, in tlie approximate latitude of Washington showed that 
seedlings of different varieties of alfalfa seeded in the early fall or grown in 
the greenhouse from December soedings developed characteristics that make 
possible for the casual observer to easily distinguish one variety from another, 
whereas seedlings from spring seedings did not develop differences at Wash- 
ington or in northern latitudes in the United States that would be apparent 
to the untrained eye. 
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In greenhouse experiments, where alfalfa varieties planted on January 20 
were subjected to tlie effect of a normal day, a shortened day, and a, lengthened 
day, respectively, the seedlings grown under -the normal and the shortened day 
behaved essentially the same as those from early fall seedings at Arlington. In 
height, erectness, and lack of branching the varieties ranked as follows: 
Peruvian, Kansas, (Irimtu. Turkestan, Mcdwago falcata. Seedlings under the 
lengthened day showed striking differences between the varieties, but behaved 
in practically the reverse order from those under the normal and the shortened 
day. At the end of the first month the seedlings of If. falcnta and Grimm 
exceeded those of the Peruvian and Kansas varieties in height, and were quite 
as erect and unbranched. These results led to the conclusion that the observed 
differences in the seedlings were due to their day and night relation and not 
to their reaction to temperature. 

The tests can be so quickly and easily made that the following method is 
offered especially to experiment station workers and those engaged in alfalfa 
seed certification work for use in the identification of various lots of seed. 
The seed to be identified are sown in rows in small Hats in which adjoining rows 
are seeded with Permian, Kansas, or some southern-grown common strain, Mon- 
tana, Dakota, or some northern-grown common strain, Grimm, and a strain of 
A!, falcata . For the best results there should be three flats sown in like man- 
ner— one to be subjected to a short day, another to an abnormally long day, 
ami the third to the normal day as it exists at the time the tests are made. 
The normal day scries may not be necessary, but there are some advantages 
in including It as a control. It is suggested that the day he shortened for the 
first series by keeping it in total darkness from 4 p in. until ( .) a. m. This 
gives a day suflieienUy long lor the necessary pliotosynthetlc action and at the 
same time short enough to produce quick and striking differences in the seed- 
lings of at least certain of the varieties. The length of day may he augmented 
for the second series by using a tungsten bulb of 100 wmtts with a reflector. 
The light may he turned on at dusk and turned off about It o'clock p m. 
Although this gives an abnormally long period of constant illumination, such 
a period is helpful in producing striking results quickly. Py the use of both 
the short and the long da.\ the differences between the northern and southern 
alfalfas are better shown. The normal-day series adds evidence when the dif- 
ferences o t (he seedlings aie studied. 

Alfalfa production under irrigation, G. Stewart {Utah Sta. Ciro. Jj5 (1921), 
pp. tt-fy S’, fig /* ( > ) — This circular relates the history and present condition of al 
falfa ; describes the plant, its adaptation, and varieties; details the operations in 
growing the crop under irrigation; and outlines the practices involved in hay 
making and seed production. Instructions are given for the control of weeds 
and the alfalfa weevil, and the utilization of the crop for seeding, pasturing, 
and tor market hay is discussed 

The experimental basis for the present status of corn breeding, F. D. 
I lien icy (Science, n. scr. f 53 (1921), No. 1371 p. 3^J f ). — A review of experimental 
efforts to increase corn yields by breeding led to the following conclusions: 

Mass selection on the basis of production of mature, sound grain per plant, 
under conditions of uniform stand and fertility, may he recommended as a 
means of at least maintaining yields. There is no evidence that ear-to-row 
breeding can be relied upon to obtain increased yields commensurate with the 
cost. First generation varietal crosses, and crosses or double crosses between 
pure lines, offer possibilities for obtaining larger yields; but the value of each 
combination must be determined experimentally. The value of selection in ob- 
taining better adaptation to a specific environment and the value of hybrid 
vigor in obtaining larger yields is shown clearly. “ These principles, in connoe- 
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tion with the Mondelian Interpretation of heterosis as due to linked dominant 
growth factors, point to selection, hybridization, and further selection, all 
based on pure lines and controlled pollination, as the only sound basis for real 
com improvement.” 

First generation corn varietal crosses, F. Gthffkr (tirieme, n. $ cr,, 53 
(1321), No. 1371 , p. 3 //(>). — The development of the theory which accounts for 
the increased vigor of Fi crosses, and experiments in which F t corn crosses 
are compared with their parents for grain yield, were reviewed. Of 140 crosses, 
113 exceeded the parental average in yield of grain and 84 exceeded the better 
parent. 

At the Minnesota Experiment Station 5 flint -dent crosses tested for a period 
of two to six years averaged 7 7 per cent more shelled corn per acre than either 
parent. A cross betw(*en Minnesota No. 13 and Squaw Flint gave 8.4 per cent 
more shelled corn per acre and matured a week to ten days earlier than Minne- 
sota No. 13, the higher yielding parent. In the crosses with Minnesota No. 13. 
the increase in yield of shelled corn per acre of the Fi cross over the better 
parent averaged less for the last two years, where Minnesota No. 13 was 
selected primarily for yield, than for the lirst four years of the tests when 
selection for type was followed. This apparently indicated that, if corn were 
selected primarily on the basis of yield, the value of Fi varietal crosses would 
he somewhat quest fonable. 

Corn in Missouri. — IT, Field methods that increase the corn crop, C. A. 

Helm (M inform Kla. Bui fHf> (1921), pp. 3-20, fig#, 3). — The functions of soil 
fertility; seed bed preparation; tune, rate, and methods of planting; cultiva- 
tion; and intertilled catch crops as factors in increasing the yields of corn are 
set forth, and results of experiments involving these factors are reported. 
Corn varieties and their adaptation and improvement ha \ e already been noted 
(E. 8. R., 45, p 120) 

Results oi 15 years’ experiments on a large number of soil types in various 
sections of the Stale show ail average acre increase of 10 34 bu. where 8 tons 
of manure were applied iu a 4 -year rotation and plowed under before planting 
coru, with no more manure applied untd the beginning of the next rotation. 
The average annual increase of crops tallowing corn in this rotation were oats 
4.50 bu., wheat 4.73 bu., and clover hay 808 lbs. 

In 0 years’ work at Maryville, single listing gaxe an increase of 12 0 bu per 
acre over plowing and surface planting. The use of furrow openers in surface 
planting relumed 7 4 bu. per acre more than ordinary surface planting Double 
disking ahead of the listing did not pay tor the labor involved. Double listing 
produced G.O bn. less per acre than single listing. At YVarrensburg the use of 
furrow openers increased the yield 3.0 bu. per acre over that of ordinary sur- 
face planting. At Columbia checked corn, two stalks per hill, averaged 43.7 bu., 
as compared with 41.4 from a three-stalk rate. 

In tillage experiments at four substations, corn given shallow cultivation, 
late cultivation, and deep cultivation averaged 30.1, 27.7, and 23.0 bu. per acre, 
as eompaml with 30.8 bu from plats surface scraped with a boo. Whore the 
land was ridged, in contrast with the shallow, late, and deep cultural opera- 
tions, an average acre yield of 18.0 bu., 4 bu. loss than on the shallow culti- 
vated plats, was secured. 

Rased on yields at Columbia, Cuba, and Warrenslmrg, sweet sorghums are 
considered superior as a forage crop to either corn or kalir, the best of the 
grain sorghums. Results so far secured recommend grain sorghum for a grain 
crop and sweet sorghum for forage for thin uplands of south Missouri. Corn 
production should be limited largely to the lirst and second creek and river 
bottom-lands and to the more productive uplands. 



6S4 


EXPERIMENT STATION RECORD. 


[Vol. U 


Experiments witb comblna lions of com with cowpeas and with soy beans 
have been noted heretofore (E. 8. K., 33, p. 220 ; 43, p. 736). 

Testing seed corn, G. N. Hoffer and A. T. Wiancko (Purdue Agr. Ext Bui 
97 (1921), pp. 12, figs, 10 ). — The procedure of tests for vitality and disease 
infection in seed corn is outlined. 

Spacing cotton on North Carolina soils, W. F. Pate and Ti. Y. Winters 
(N. (A Ayr. Col Ext Giro . 112 J 1921), pp. 7). — The maximum fields of seed cotton 
were secured from 3.5-ft. rows with 16 in. between hills in spacing tests con- 
ducted at the Iredell, Edgecombe, and Red Springs farms, while 12-in, spacing 
in 3.5 ft. rows gave the best results at the experiment station farm at Raleigh. 

Cross-fertilization and sterility in cotton, (I. E. Kottur (Agr. Jour. India, 
16 (1921), A os. 1 , pp. 52-59 ; ! h pp. 406-J/09). — A discussion of cross-fertilization 
and sterility in Kumpta and Dharwar-American cotton. 

Results of Held studies indicate I hat three forms of sterility exist in Kumpta 
and other cottons growing at Dliarwar, (1 ) affecting all the floral parts except the 
calyx, (2) affecting the anthers, and (3) interfering with the development of 
the ovules m the ovary. The amount of sterility lias not been found to increase 
in pure strains subject to continued solf-iertilization for a number of genera- 
tions. 

Sterility did not increase and enhanced yields were secured in the F\ genera- 
tion of a cross between strains of Gossypiuin herbaeeum and Cl ncgleetum. The 
F 3 and F tI generations showed increased sterility anil gave dorrea^ed yields. 

[Report of the work of] the British Cotton Crowing Association (Brit. 
Cotton Growing Assoc. fPuh.l 66 ( 1918), pp 32, pi. 1; 68 (J 919), pp. 33, pi. 1; 
71 (1920), pp. !\(), pi. 1 : 72 (1931), pp 36, pi 1) — The status of cotton production 
in British possessions is briefly reported for I lie years ended December 31, 1017, 
1018, 1010, and 1020, respectively. 

Development of tubers in the potato, O. F. Olmik (U. P. Dcpl. \gr. Bui. 
958 (1921), pp 27, figs, 10). — The conditions at lending the setting and subse- 
quent development of t lie tubers of the potato were studied at the Colorado 
Potato Experiment Station at Greeley, and minor observations were made in 
Maine. 

The beginning of tuber formation coincided very nearly witb the end of the 
period of flower-bud development. Records of weights ami number of tubers 
from hills of Rural New Yorker, dug at oue week intervals, commencing soon 
after tuber formation had started and continued until the vines were completely 
frost killed, showed that practically the entire crop of tubers was set at the. 
beginning of the period of tuber development, probably within the space of a 
very few days, The maximum rate of growth of tubers took place about the 
Iasi of August or first of September, approximately 80 days after planting, when 
nearly one-third of the total period or tuber development was completed. In- 
equalities in size of tubers m the individual hill are held to lie largely due to 
unequal rates of growth rather than to differences in the age of tiie tubers A 
small increase in the weight of tubers occurred after the vines were frost 
killed. 

Measurements of stolons and weights of tubers produced thereon in 55 hills of 
Charles Downing potatoes did not give conclusive evidence that the weight of 
the tuber is dependent upon the length of the stolon bearing it. A high degree 
of relationship between the position of the stolon and its length was indicated 
in the variety studied, the shortest stolons being produced at the base of the 
stem with a gradual increase in length at the upper positions. The greatest 
average weight per tuber was produced by the lowest stolons in the 2-stolon 
and 3-stolon groups, while in the 4-stolon group maximum production took 
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place in the second position, with a gradual decrease in the weight in the upper 
stolons. 

Considerable variation was noted in the tuber producing capacity of different 
varieties grown under similar conditions. Experiments on different types of 
soil indicated a close relationship existing between the character of soil and the 
number and weight of tubers, the largest numbers and weights being produced 
on the lighter types of soil. Irrigation and size of seed tests have been already 
noted (E. S. R., 45, p. 39). 

The influence of size and character of seed on the yield of potatoes, 
K. N. Salaman (Jour, A fin . Apr. [London I, 28 ( 11*21), No. 1, pp. — 

Although small tubers gave large returns in proportion to their weight and 
produced as much marketable stock as anj class of seed, they were decidedly 
unprofitable. Tubers of 2 oz. weight were best. Over this weight, seed tubers 
gave smaller yields, while the amount of seed used was progressively greater 
and the marketable stock was progressively less. The tendency to secondary 
growth formation was not conveyed to the crop from the seed tuber. It is 
considered that seed tubers with secondary growth make exceedingly good seed. 

Rice Investigations, L. G. Wilms and ,1. O. Cakkkuo (Porto Rico Sto. Rpt, 
1920, pp. IS, H ). — In studios of the factors governing rice production it was 
found that potash was apparently not a limiting factor in tin* soils used, and 
under some conditions phosphates tended to cause a chlorotic condition of the 
plant due to faulty assimilation of iron. A difference also noted m the re- 
sponse of the plant to different forms of phosphate fertilizer was not explain- 
able as being duo to difference in availability. The different phosphates varied 
considerably in their tendency to produce* chlorotic rice Trials of different 
forms of nitrogen for rice appeared io indicate that the results varied according 
to the reaction of tin* soil Ammonium salts, except ammonium phosphate, 
were decidedly preferable for neutral or basic soils, and the nitrates gave the 
best results on acid sods. 

Rice in the Philippines, .1. S. Camtts (Philippine Pur. Apr. Pul. 87 (1921), 
pp. 90, pL s*. }?).— Prepared primarily as a practical guide to the rice growers of 
the Plnlhpiue islands, this bulletin, based on IJ years of experimentation by 
the Bureau of Agriculture, is deemed of interest to scientific agriculturists. 
The principal topics discussed and illustrated include varieties, soil and climatic 
adaptation, irrigation methods, cultural and held operations, cost of produc- 
tion, harvesting, milling, by-products, feeding, food values, and rice pests. 

Experimental work with rice included variety and head-to-row tests. Of 
1,282 sorts tested since 1909, only 991 were found to he distinct varieties These 
varieties, with brief descriptions, classification, origin, maturity, and yields 
are listed in tabular form. 

Rosen rye, F, A. Spragg (Michigan hit a. Spec. Pul. 105 (1921). pp. 11, tigs. 
8). — In this publication Rosen rye is described and its origin indicated. Rye 
pollination, varieties, and cultural practices are discussed, and the work of the 
Michigan Crop Improvement Association in the improvement and distribution 
of the variety is outlined by J. F. Cox. Originating from a sample received 
from Russia through ,T. A. Rosen in 1909, tins variety or Its grades now prob- 
ably constitute about 85 per cent of the rye grown in Michigan. 

Sugar beet growing in Michigan, J. F. Cox and E. B. Hut {Michigan Sta. 
Spec. But 106 (1921), pp. 28, figs. 20). — Approved cultural methods and field 
practices employed in sugar beet production In Michigan are discussed under 
the topics of soils, land preparation, fertilizing, seed bed, planting, seed pro- 
duction, blocking, thinning, hoeing, cultivating, harvesting, feeding tops and 
leaves, and rotations. The sugar factories in the State are listed, and their 
locations and the leading production areas are indicated on an outline map. 



636 


experiment? station record. 


[VoL 45 


Sugar cane for sirup making E. B. Ferris (Mississippi St a, Bui 199 (1921), 
pp. 3-20). A revised and enlarged edition of Bulletin 120 (E. S. It., 23, p. 40). 

Sunflowers as a farm crop, 0. A. Zaxttz (Ontario Dept . Cfm (1921) f 

pp. — Variety, cultural and field tests, digestion trials, and analyst's of sun- 
flowers conducted at (lie Ontario Agricultural College are reported. 

In test s running from 1902 to 1920, inclusive, Mammoth Russian made an 
average acre yield of 5.6 tons of heads, 3,453 lbs. of ripened seed, and 18,2 
tons for the whole crop. In a test of three varieties, Black Giant led with 13 
years’ average acre yields ot 6.6 tons of heads and 20 26 tons for the whole 
crop. 

Sweet clover, C. R. Megee (Michigan Eta. Circ. 7/6 (1921). pp. If, figs. 2).— 
Practical information on varieties, liming, inoculation, seeding, and harvesting 
of sweet clover for hay and seed. 

Relation of hardness and other factors to protein content of wheat, 
H. F. Roberts (lour. Ayr. Rescan h [if S], 21 (1921), No. H, pp. 307-521 pi. 
1 9 figs. 2). — Investigations of the relation of hardness and other factors to the 
protein content of wheat were conducted at the Kansas Experiment Station, 
with the object of tleMsing a method of selecting for protein content that would 
eliminate the necessity of preliminary chemical analyses whore numbers of 
strains or races of wheat art' being tested, ('rushing points (E. S. U M 23, p. 238) 
and protein percentages were determined for 94 pure strains of wheat. Results 
of similar woik at the Caliiorma Experiment Station (E. S. it, 25, p. 705) and 
the Kentucky Experiment, Station (E. S. R., J6, p. 97 D are described, and the 
three methods used lor testing wheat for hardness arc described and illustrated. 

Jn spite of i he generally accepted belief that the harder wheats are usually 
the higher in protein, the correlation coefficient between (lie (‘rushing or break- 
ing point of the kernel in grams and the percentage of protein snjis only 0 02± 
0.003 for the Kansas data, 001 ±0.061 for the Caliiorma data, and 003± 
0.1545 for the Kentucky data. The correlation coefficient between specific 
gravity and protein was found to be 0 05S7±0()S1, and that between the volume* 
ot the gram and protein was zero. 

Report of the Dominion Grain Research Laboratory, 1\ . 1 . Briton art) 
(Canada Dept Trade and Com, (ham Research hah. Rpl. \ 19 13-19 IfT], pp. 

7 If, figs , 17). — -Investigations reported for the period 1913-191K included studies 
of moisture in gram in trnnsil and storage, tests of the electrically heated 
Brown-Piivel apparatus, milling and baking experiments, and flax grading. 

Less than 14.7 per cent moisture is considered the limit of safety in sound 
wheat lor cars in transit from internal points to terminal elevators during 
summer weather. Observations on grain stored at Fort, Arthur (Ontario) 
from August 3 to October 1 indicated that sound wheat containing 16.5 per 
cent or loss moisture may he safely stored at the terminal elevators. Wheat 
with a considerable amount of frosted and green kernels will heat it* it contains 
from 15.5 to 10 per cent or more moisture. Low-grade grain with frosted, green, 
and shrunken kernels and containing 16.2 pe^ cent moisture will heat very 
readily, and the beating will not be cheeked by the advent of cold weather 

Milling and baking tests of tough and dried grain indicated that when wheat 
with an abnormally high moisture content is stored under conditions which do 
not admit of heating, it undergoes some chemical change whereby its baking 
value is distinctly impaired The drying as conducted at the Government ele- 
vators did not cause any serious deterioration, and tough wheat may be safely 
dried at a temperature of 149° F. without injury. The temperature at which 
deterioration occurs evidently depends upon the amount of moisture originally 
in the grain. Baking tests indicated that wheat with a low moisture content 
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oonld be dried without injury at considerably higher temperatures than that 
with a higher moisture percentage. 

Ko marked differences were found In the milling and baking values of Mar- 
quis and Red Fife wheat. 

The most noticeable effect produced by frosted wheat kernels is the tendency 
to reduce the volume of the loaf, and where the damage is very heavy, to give 
a gray or dark appearance to the bread. The eifeci of the presence of green 
grains in wheat is very similar to that of frosted kernels, but is much more 
severe. The volume of the loaf is considerably reduced and the genera! ap- 
pearance is poor. The color in most cases js decidedly gray, and the texture 
Is rendered hard and coarse. Large amounts of blenched grams appeared to 
improve the baking quality of the flour. The presence of spotted kernels did 
not affect the quality of the flour except in regard to color, which was slightly 
yellow. 

Determinations of the oil content in different grades of flax revealed that 
in general the amount of oil obtained from the seeds is directly related to the 
size and plumpness of the seeds, and that tins should be the chief factor to be 
considered in grading. The presence of dark brown, immature seeds even in 
fairly large amounts was without noticeable influence on either the quality or 
quantity of the oil produced, so that the grading down of flax samples contain- 
ing large quantities of heavy and plump seeds because (hey show immaturity is 
not considered justifiable. 

Utilization of sisal twine already employed in grain harvest (Rev. Faculty 
Agron. y Vet. La Plata, 2. ser., 1) (1919). K<k 1, pp. 1--2X, pis. 73). — A discussion 
of the practicability of recovering and utilizing sisal binder twine used in 
harvesting wheat and oats. The used twine is recovered at the bundle carrier, 
cleaned, and hand woven into rojH*s and coarse fabric. Data on the areas of 
wheat and oats grown in Argentina and the amount of sisal imported in the 
period 1908-1918, trials of various makes of binders to determine the number 
of shocks produced per hectare, and the value of twine per hectare for the 
number of shocks harvested are tabulate!, uud the practices involved in tbe 
recovery of the twine aio illustrated. 

Report on a survey of the principal seed-growing counties of England, 
Wales, and Scotland, S. I\ Murcia* { Min. Apt. and Fishnies [London], Mine. 
Pub. 29 ( 1921), pp. IT -\~9G, figs. 77). — A survey of the seed-growing districts in 
England, Scotland, and Wales, made* in 1919 to ascertain the extent of culture 
and districts suitable for tbe various species, climatic and soil conditions for 
seed production, and the possibility of extending seed growing, is reported. 
The agricultural conditions, varieties, and cultural and field practices followed 
are detailed for the principal seed-producing counties. 

In general, the heavy lands, largely derived from bowlder clay drift, are 
used for red clover seed growing; white clover is produced on heavy and 
medium soils; and although both trefoil and sainfoin are found on clay land 
containing chalk, seed growing is most strongly developed in calcareous dis- 
tricts. Grass seeds in England are only produced in quantity in the fen dis- 
tricts, with smaller amounts in other places as a by-product of the clover har- 
vest. The Scottish counties, Ayr, Stirling, and Perth, produce rye grass and 
timothy. 

Grass and clover seed growing in Great Britain, S. P. Mercer (Jour. Min . 
Apr. [ London ], 27 (1920), No. 6, pp. 5H5-JH 7, fig. 1 ). — A summary of the above. 

[Seed inspection in Virginia, 1919—20], G. T. French (TV?. Dept. Apr. and 
Irnnigr., Commr. Ann. Rpt 1,9,20, pp. .%*-///>). — A total of 4.r>r»5 purity and 
germination tests of seed samples were made during the year ended September 
30, 1920. Scarcity and high price of standard clovers are held responsible for 
72976° — 21 4 
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the use in clover arid grass mixtures of an annual sweet clover (Melilotus 
indfca). It is stated that this is entirely unsuited for Virginia conditions, and 
should not be confused with the annual sweet clover propagated by the Iowa 
Experiment Station (E. S. R., 44, p, 431). 

HORTICULTURE. 

[Report of horticultural activities], T. B. McClelland, J. P. Gbiffith, 
W. V. Tower, and H. C. Henkickskn ( Porto ltivo Sta. Rpt. 1920 , pp. 16-2$, 25, 
$7-36, pin. 2 ). — For the most part a progress report of investigations already 
under way (E. S. It., 44, p. 441). 

In a test of the effect of pruning and hea\y shading on the yield of vanilla, 
both practices reduced the crop of a 3-> ear-old planting. “Where the sup- 
porting trees were kept closely pruned to allow as much sunlight as possible to 
reach the vines, the unprutied vines gave three times as great a crop as the 
pruned and densely shaded vines and more than twice as great a crop as where 
there was but a single variant factor, either heavy shading or pruning.’* The 
Fernandez mango, S. P. I. 11)117, fruiting for the first time on the station 
grounds, Is described in detail and is deemed a valuable acquisition provided a 
certain tendency to decay does not increase. 

Varietal and acclimation tests of practically all the common garden vegetables 
are reported. Tomato No. 443 (a cross between Livingston Globe and a native 
cherry tomato), bred at the Insular Station at Rio Piedrus, proved valuable on 
account of its vigor and yield, but lacked in uniformity. On account of the 
prevalence of wilt disease, resistant tomato strains from the U. K. Department 
of Agriculture and the Ohio Experiment Station are being tested. 

The suitability of various plants and trees as windbreaks for citrus groves is 
discussed. Certain leguminous sjnvies are deemed valuable for temporary pro- 
tection in that they do not draw heavily on the fertility of the soil. The bamboo 
is considered excellent only for severely exposed situations and is being replaced 
by the bueare, guava, and giiama trees for permanent windbreaks. Trees 
mulched in February with cane trash showed a fuller bloom the following .Tune 
than those unmulcbed. In a test of nitrogen v. nitrogen and potash as a fer- 
tilizer for grapefruit trees, practically no difference was noted in yield or size 
of fruit, but there was a marked increase in the percentage of fancy fruit in 
favor of the plat receiving poiash. Less fruit seemed to be produced in the 
shade of guava trees, hut it was much more attractive. 

As a part of a general survey of the fruit industry of Porto Rico, data are 
given relative to (he cost of handling, amount and value of exports, relation of 
grade to price, and losses from decay. Some preliminary investigations were 
conducted upon certain factors involved in fruit shipment, including a study 
of 1 ho temperatures of fruit and surrounding air at the wharves and aboard 
ship, the inlluence of storage temperuture on keeping quality, and the effect of 
covering fruits with paraffin and shellac. The paraffin treatment showed inter- 
esting possibilities as a preventive against contamination and shriveling but 
did not prevent stem-end rot of oranges. 

The hardiness problem, M. J, Dorsey and J. W. Bushnell (Amer. Boo, 
Hort . BvL l'roc., 17 (1920), pp. 210-22 4). — A comprehensive summation of the 
present status of the hardiness problem, citing the extensive losses due to 
winter injury and discussing the bearing of horticultural practices, the rest 
period, and genotieul and physiological factors on the subject. A bibliography 
of 51 citations to the literature is included. 

Record of short hardwood cuttings (Missouri Bot. Qarfl. Bui. 9 (1921), 
No, 6, pp, 77-35).— A tabulated summary of the results of a rooting test of hard- 
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wood cuttings taken directly from the plants ifi a dormant condition and placed 
in an ordinary sand cutting bed. Over 200 species and varieties of ornamental 
and fruit plants are included. 

Inspection of insecticides and fungicides, 1920 (fteir York State Sta. 
Bui. JjSl (1920), pp. 3-18). — Analyses are reported of insecticidal and fungicidal 
materials sold in the State of New York. 

Preliminary note on the fruits in the Diyalah district, 0 Oat tiiv (Meso- 
potamia Apr. Dir. Mem. If (J92J), pp. 9, pis. 2). — Uriel' descriptive notes are 
given for the fruits now cultivated, with suggestions relative to future im- 
provement. 

Report of horticultural department, C. A. McGuk (Delaware St a. Bid 126 
(1920), pp. 18-22). — A study of determinations obtained by analysis of the leaves 
of peach trees receiving various fertilizer treatments leads to the conclusion 
that greater variation In nitrogen content exists between trees of like fertility 
treatment and those of unlike treatment. 

Annual and biennial hearing trees were observed within a single apple variety. 
The author, separating biennial hearing Staymnns into two classes, even and 
odd year producers, concludes that there is a close correlation between avail- 
able plant food and bearing habit. In alternate bearing trees, the year of 
production seemed to succeed a year of relatively great increase in trunk 
increment. 

Brief comments are made upon other activities 

Studies in orchard management. — II, Factors influencing fruit develop- 
ment of the apple, K. Sax (Maine Sta. But. 298 (1921). pp. 53-8 fiq. 1 ). — A 
biometrical study of certain factors involved in the pollination and develop- 
ment of the fruit of the apple. Thus paper, second in a general series ( E. S. 
It., *13, p. (Mo), deals with (1) the relation o( seed formation to set and 
development of the apple, (2) the relation between Mgor of the iree and seed 
and fruit development, and (3) the influence of seed formation on (he shape 
of the fruit. 

In a slmly of the relation of seed content to weight in immature Ben Dn\is 
apples, in each case two from the same spur, one about to drop and the other 
to set, the author found fewer seeds in the drop apples On the other hand, 
mature apples, borne in pairs in a similar manner, when separated into large 
and small grades were found to have an identiml seed content. Apples from 
a poorly nourished, sod grown lien Davis tree contained more seeds than larger 
apples from a thrifty 7 well-fed tree of the same \anety. 

Heavy thinning of the blooms of a Ben Davis tree, followed by hand polli- 
nation of the remainder with pollen from three compatible varieties, resulted 
In a seed content only slightly larger than that of the poorly nourished tree 
above noted. Observations on Baldwin, Northern Spy, and Bolden Kusset 
indicated that marked varietal differences exist in the seed content and weight 
relation. 

The influence of pollen of different varieties on the number of fruits and 
the seed content is shown in tabular form for several crosses, and indicates 
in general that some correlation exists between computability of varieties and 
number of seed. In a study of the relation between the number of seedless 
carpels and the weight of fruit of the Baldwin and Ben Davis, the author 
found a negative correlation. Food is deemed an Important hut not a controlling 
factor in fruit setting, in that severe thinning followed by covering of the 
remaining blooms of a well-nourished Bon Davis tree, normally self-sterile, 
failed to induce the formation of seedless apples. Apples developing after the 
removal of two stigmas and hand pollination of t lie remaining three were found 
to be generally misshapen and of very little commercial value. By cutting these 
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fruits Into live segments corresponding to the carpels, the author was able to 
determine the effect of the presence or absence of seeds upon the development 
of the respective segments. In general, the uniform development of the fruit 
was observed to be dependent on the seed content However, in the case of 
seedlessness in only one carpel sufficient stimulation was apparently received 
from the neighboring seeds to insure good shape. 

It is concluded in part that, for the fruits studied and under the conditions 
obtaining during the experiments, the presence of seeds is positively necessary 
for setting of fruits and that food, although unable in itself to insure setting, is 
a very important factor m satisfactory development. 

Studies in apple pollination, O. I\l. Morris (Washington St a. But. 163 (1921), 
pp. 32, figs. 6). — In this report of studies relative to pollination and seed and 
fruit development in the apple, self-fruiti illness tests with commercial varie- 
ties, part in the station orchard and part in the Spokane Valley, indicated 
that none of the varieties under study are fully self-fertile, Oldenburg leading 
with a set of only 11,40 per cent. The usual occurrence of cross-poll mat ion 
was shown by the fact that the seed content of Rome Beauty and Jonathan 
apples produced under tents, with and without the presence of bees, was 
markedly less than that of apples from normally exposed trws. 

A tabulation of the blooming periods of SO varieties at the station is in- 
cluded. rompatabibty between varieties, as indicated by the set of fruit 
in controlled crosses, is shown in tabular form, the author pointing out the 
disparity in results occurring in repeated crosses. 

In studies quite similar in nature to those of Sax, above noted, bearing on 
the relation of seed content to set, size, and shape ol apples, the author found 
that June drop apples contained markedly fewer seeds than set apples, that in 
general large fruits contained more seeds than small fruits, and that the 
carpels in the smaller section of extremely one-sided apples were usually de- 
void of seeds. 

A preliminary report on apple and pear breeding in Maryland, E. O. 

Attchtek ( 1 mer. So<\ Iloii. Set, Proc , 17 (1920), pp. 19-32 ). — A partial review 
of fruit-breeding investigations, inaugurated at the Maryland Experiment Sta- 
tion in 1005, a preliminary report upon which lias been noted (E. S. It., 30, 
p. 444). 

A total of 1,308 pear and 1,073 apple seedlings have been grown. Tubulated 
data are given relative to the size, color, flavor, and date of ripening of the 
seedlings from a part of the 1007 apple crosses. Following a discussion of 
the data, the author concludes m part “that in the varieties studied, neither 
the male nor female' parent is the more prepotent in transmitting such factors 
as form, color, and llavor. . . . The factor or factors transmitting red color 
seemed to be dominant over those transmitting yellow color regardless of 
which variety was the maternal or the paternal parent. The factor or factors 
transmitting acid to subacid flavor appeared dominant to those transmitting 
mild subacid or nearly sweet flavor. Date of ripening is evidently an in- 
herited character, as all seedlings had about the same ripening period us their 
parents. Of the 100 crossed seedlings, 24 appear to be very promising and in 
addition 8 are lmld for further testing. Williams especially Is a good variety to 
use in early apple breeding.” 

Biennial fruit bearing in the apple, J. W. Crow ( Amer . Soc. Eort. Sd. 
Proc., 17 (1920), pp. 52-34)- — The author maintains that biennial bearing is not 
a fixed cliaracior in the Wealthy and Oldenburg apple varieties but is due 
to the development in some one year of blooms on too many of the spurs. 
Annual bearing was induced by two different methods, moderate pruning of 
small branches in the off year and applications of nitrate of soda very early 
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in the off year. A tabulation of the results of an experiment in bud and 
blossom removal shows 79 per cent of fruit bud formation from spurs dis- 
budded before the first blossoms had well set and none lrom spurs disbudded 
after that at ago. 

The light factor in apple storage* G. Riviere and G Richard (Jour. 8oc. 
Natl Hart . France, 4. .sen, 22 (1921), May , pp. 180, 181 ). — In a storage study 
with Oalville Blanc apples, fruits stored in darkness were lound to keep 
longer and to retain a higher total sugar content than those stored in light. 

The rise of commercial apple orchards in Vermont, M. B. Cummings 
(Vermonter, 26 [1921 J, No. 1, pp. 2-1 1, 9 ). — A popular depiction of the 

recent rapid growth and improvement in commercial apple production in Ver- 
mont. Statistical data, presented in tabular form, relative to plantings since 
1912, include one single enterprise oi 5,500 acres. 

Why the plum fails to set fruit, M J. Dorsey (Mvnn. Hort 48 (1920), No. 
12, pp. 356-362, fujB. 3 ).— A practical interpretation of several phases of the 
author’s studies in the steiihty of the plum, previously noted (E. S. R., 42, 
p. 554). 

Small fruit growing in Missouri, II. G. Swartwout (Missouri hUa. Bui 184 
(1921), pp. 5-27, fig* 5). — For the greater part a compilation of useful informa- 
tion pertaining to the general cultural requirements of bush fruits ami straw- 
berries. Considerable yield data lor the years 1910-1920 are given in tabular 
form, including the comparative production ot red, black, and purple rasp- 
berry varieties on two soil tv pc.s, one at Columbia and one at Turner; the 
yield of 10 blackberry varieties at Turner; and plant and fruit production of 
8 everbearing strawberry varieties at Columbia, both with and without irri- 
gation. 

Irrigation favored the production of plants and ol Iruit, but, as summed up 
by the author, “ the increased yields secured 1‘iom irrigation on the trial 
grounds at Columbia were not sulhcient to make the ever-bearing strawberry of 
commercial value trout the standpoint of the fnlJ crops. Not only was the total 
fall yield low, but the individual pickings were so small that lew, il any, 
would pay for the cost of picking and handling/’ 

Some responses of bush fruits to fertilizers, W. Ii. Chandler (Amer. Soe. 
Jlort. hid. /Toe,., 11 (1920), pp. 201-204 ). — A brief a < Yount of a nutritional study 
with bush fruits at the New York Cornell Experiment St a turn during the 
years 1918-1920. Yield and growth ol currants, gooseberries, and red rasp- 
berries from plata receiving various maminal treatments are shown in tabular 
form, and lead the author to point out that “currants have shown no measur- 
able response to any element. . , . Gooseberries have responded to nitro- 
gen and possibly to potassium, but the response to manure has been much 
greater than that to complete mineral fertilization. . . In ease of t lie Cuth- 

bert raspberry, however, sodium nitrate seemed actually 1o cause a larger 
response than was caused by the same amount of nitrogen in manure, tankage, 
or dried blood/* 

Blackberries of New England. — Genetic status of the plants, A. K. Peit- 
krsen (Vermont Sta. Bui 218 11921), pp. 3-34 . pin. 19).— A second report upon 
a series of experiments begun m 3914, in an effort to remove the uncertainty 
existing in regard to the origin of the confusing number of species aud forms 
of wild New England blackberries (E. S. It., 44, p. 287). The present paper 
deals with two phases of the study, (1) the effect of light, temperature, and 
humidity upon the development of external characters, hairs, prickles, etc., 
and of light upon the habit of growth and (2) a genetic analysis of the various 
species and forms under observation, 



642 


EXPERIMENT STATION RECORD. 


tVoI, 45 


The development of outgrowths on the stem, such as prickles and hairs, was 
found to be little, if any, influenced by humidity or temperature; on the con- 
trary to be markedly affected by light, increasing in number in direct pro- 
portion to tlie intensity. Plants grown in shade or partial absence of light 
were found to grow more erect than those in full light. 

Working on the hypothesis that liybridity of origin is manifested by abso- 
lute or partial sterility, the author made a careful genetic study of the material 
at hand. Four methods of technique, (1) determination of per cent of aborted 
pollen, (2) covering of blossoms, (3) germination of pollen, and (4) hybridiza- 
tion experiments, were utilized. The results are presented in tabular form. 

“A large percentage of infertility occurs in most species of blackberries. 

. . . Sterility among the blackberries is largely due to defective pollen. 
The percentage of infertility in a given species is quite constant. . . . 
Cross-poll mat ion is the rule in all species of blackberries. All species of Uubus 
studied are either nearly or completely self-sterile. All New England black- 
berries are capable of intercrossing under favorable conditions for doing so. 
Duplicates of natural hybrids have been produced by artificial hybridization. 
The progeny oi a number of so-called species of blackberries segregate, a char- 
acter which is present only in organisms of hybrid origin. In view of the data 
presented, if is concluded that spontaneous hybridization is quite common in the 
Eubatns group, and that a large number of the so-called species are either 
hybrids or cr.\pfoh>brids brought about probably by the interbreeding of two 
or more elemental y species.” 

The relation of water-raking to the keeping quality of cranberries, N. E. 

Stfat.ns and II F. Dkjujman (V. H. Dept. Apr Bui 960 (1921). pp. 12 ). — A con- 
tribution irom the Bureau of Plant industry, discussing certain loalures of 
a method of harvesting cranberries in use in Wisconsin, in which the bog 
is flooded and the floating berries gathered with rakes. The investigations, 
covering a ihreejear period, 1018-1020, include a study of the water-raking 
practice, of the relation of stage of development of berry to keeping quality, 
of the effect of proper drying and ventilation, and of temperature and oxygen 
content of flood water, together with a comparison of water-raking witli the 
usual methods ol harvest and of the behavior of the water-raked fruit in 
storage. 

The authors summarize m part as follows. “Ventilation is of great im- 
portance in the storage of water-raked cranberries, as of cranberries harvested 
in other ways. Emm hemes are more easily injured in water-raking than 
ripe ( tally colored) berries Fool water and Muter hn\ing a high oxygen 
content are much less likely to cause injury in water-raking than warm water 
or that having a low oxygen content. Under the most favorable conditions 
the writers have been able to obtain, the keeping quality of water-raked cran- 
berries was somewhat inferior to that of dry-raked berries from the same 
sections and about equal to huml-picked berries/’ Practical suggestions based 
on the experimental evidence are included. 

Studies on the cost of producing grapes, F. E. Gladwin (New York Mate 
87 a. Bui Jft'il (1920), pp. 3-33 ). — A study in the cost of producing grapes in the 
Chautauqua and Lake Erie fruit belt during the period 193 5-1 918, based on 
data obtained in three widel.v separated vineyards having a total area of 34 
acres Tabulated “data arc presented which show the amounts expended for 
maintenance, labor, and harvesting for each vineyard as well as for each 
acre cultivated and for each ton of grapes produced. The net return per acre 
and per ton is estimated for each year of the investigation. 

“The average cost of production for the three vineyards during the five 
years was $74.13 per acre, and the average cost per ton of grapes was $40.58. 
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The average net profit per acre was found to be $06.64, and the average profit 
per ton $26.31.” The average profit per acre for the individual vineyards for 
the five-year period ranged from $39.30 to $86.76. It is noteworthy that larger 
net profits are associated with higher costs of production, the increased tonnage 
of grapes being sufficient to overcome the differences in costs per acre. 

** It is concluded that under intensive management the growing of grapes in 
this region can he made profitable, in spite of the high cost of labor and sup- 
plies, providing the selling price of the crop is maintained at. or near the level 
of the 1918 and 1919 seasons.” 

The cost of producing grapes in the Chautauqua and Lake Erie fruit 
belt, X D. Ltjckktt (New York State Sta. Bui. 410, pop cd (1020), pp . 3-7). — 
A popular edition of abo\e. * 

The story of the banana, P. Iv. Reynolds (Boston: United Bruit Vo., 1021 , 
pp. 58, pi. 1, figs. 81). — An illustrated pamphlet, depicting the various phases of 
banana production from 1 be establishment of Ihe plantation to the final mar- 
keting. 

Cocoa and chocolate, their history from plantation to consumer, A. W. 
Knapp (London: Chapman it l tall f Ltd., 1020, pp. XI 1+210, figs. 100 ). — A general 
survey, introduced by brief historical notes, of the cocoa and chocolate industry. 

Date varieties of the Derail Oasis, E. Bhoumo (Agr. Colon. \ Italy'], 15 
(1021), No. 8, pp. if 01-1/00, pi s* 2, figs. Of ) — Descriptive notes are given for the 
fruits of 14 named varieties of dates. 

The mango, P. X Westmi (Btnfippine Bur. Agr. Bui 1 8 (1020). 2. rev. ed., 
pp. 10, pis. 18, Jigs 8). —From this revised edition (E. 8. It., 26, p. 841) there 
has been eliminated data relative to botany, geography, history, and biblio- 
graphy found in the first issue. A brief discussion of other Mangifom species 
bearing edible fruits is included. 

Trial of nitrogenous manures on tea, II. R Cooper (Indian Tea Assoc., 
Sei. Dept. Quart. Jour , 1021, No 1 , pp 11-20, ph 8) Ju a fertilizer test, with 
tea at the Toeklni Experiment Station, nitrate of soda was found superior to 
four other forms of nitrogen in increasing the yield of green leaves 

Nut culture in China, J H. Keirnkr (Amer. Nut Jour., 1) (1021), No. 2, 
p. 17). — A brief account of the more important nut species, noting their charac- 
teristics and distribution. 

The Zorn hickory nut, largest on record, W. G. Rimiy ( t mer. Nut Jour., 
Ilf (1021), No. 2, p. 10). — Of probable hybrid origin, this nut is commended on 
account of its size and good quality 

The Stabler black walnut — a peculiar characteristic, W. G Brxny h-lwrr. 
Nut. Jour., Ilf (1021), No. 8, pp. Slf, 25, figs. 2) — An illustrated account of a 
peculiar tree, part of the nuts of which are perfect and part containing only 
one lobe. 

Medicinal plants, C. D. Gtkola (Hof. Min. Agr. [Argentina], 25 (1920), No. 
2, pp. 175-200). — This is the second part (E. 8 R , 43, p, 746) of an investigation 
of cultivated medicinal plants, in which the author briefly considers the species 
grown in various parts of the world exterior to Argentina. A list of the 
medicinal plants growing in the Buenos Aires Botanic Garden is appended. 

A genetic study of two Godetia species, H. Rasmttron (Ucrcditas, 2 (1021), 
No. 2, pp. 148-28.9, pi. 1, figs. 29). — An elaborate study of two Godetia species, 
O. whitne yi and C. amoena, based on crossing the species and varieties within 
each species. 

Varietal crosses within (7. whitneyi indicated, in part, that single flowers are 
more or less completely dominant over double and that a low, dense type of 
growth is recessive to a high open type. A sectorial chimera was obtained in 
the P 3 generation of a cro§s between 0. amoena varieties. Crosses between G. 
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amoena and O. whltw yi were almost all completely sterile, both as to pollen 
and ovules. Observations as to flower color, doubleness of flowers, and height 
of plant Indicated that the genes in the species crosses behaved in exactly the 
same manner as in the varietal crosses. 

Floriculture in the United States, H. B. Doeneb (Amrr. Florist , 57 (1921), 
No. 1783, pp. 269, 270). — This paper, delivered before the Society of American 
Florists, Washington, 1>. C., in August, 1921, directs attention to the relatively 
slow progress of educational and investigational as compared with commercial 
floriculture 1 . Data are given on the amount of glass, area of land, and educa- 
tional facilities devoted to floriculture at some of the larger agricultural 
institutions. 

The production of frhe Easter lily in northern climates, D. Griffiths 
(V. 8. Dept. Agr. Bui. 962 (1921), pp. SI, figs. 14). — A contribution from the 
Bureau of Plant Industry, U, S. Department of Agriculture, a brief popular 
article on the subject having been previously noted (E. S. R., 45, p* 347.) 

The present paper deals for the greater part with the various operations in- 
cluded in the propagation of Easter lilies by seed, from hand xiollination of the 
parent blooms to Ihe care of the mature plants. Vegetative propagation by bulb- 
lets, scales, and cuttings and various production factors such as soil, fertility, 
storage, and temperature requirements are discussed. “ It 1ms been amply 
demonstrated that the lily is sufficiently hardy in the latitude of Washington, 
D. C., to live through Hie winter either with or without a little mulch. The 
probability is that it will be found to be hardy very much farther north.” 

FORESTRY. 

A short manual of forest management, II. Jackson {Cambridge: Urviv. 
Press, 1921 , pp. X+70, figs. l t ). — The subject is discussed In a concise, practical 
manner. 

Working plan for a communal forest for the town of Ithaca, N* Y., J. S. 

Evf.lu.tt (New York Cornell 8ta. Bui. l t 04 (1921), pp. 51-99, figs. Ilf). — Following 
a resume* of the principles underlying the establishment and successful manage- 
ment of communal forests, the author directs attention to the proposed Ithaca 
forest. The tract under consideration is located about 3.5 miles from the city 
and includes 1,425 acres, now privately owned and consisting of different types 
of land, varying from arable to steep rough hillside. A portion of the area itf 
covered with second-growth hardwoods. Preliminary held work, completed by 
the department of forestry, has enabled the author to classify the land into five 
types, to enumerate the existing forest species, and to outline a plan of silvi- 
cultural management, involving thinning, planting, and general care, including 
tire protection and fungus and insect control. An estimate is presented of the 
probable revenues and expenditures for the initial 10-year period. The future 
of the project is summed up by the author. “Taking into account the cost of 
the land and of planting, taxes on land and timber, and a small charge for pro- 
tection, and assuming that the stum page will be worth $500 an acre in 45 years, 
a rate of interest will be earned which will be equivalent to about 6.5 per cent 
compound.” 

Trees of Indiana, 0. C. Deam (Inch Dept. Conserv., Pub. 13 (1921), pp. 817, 
figs. 137). — This third edition of a work previously noted (E. S. R., 41, p. 46) 
has been revised and improved by the addition of photographic illustrations of 
the author’s herbarium specimens. 

Windbreaks for Minnesota prairie farms, W. H. Kenkty (Minn. Farmers ’ 
Inst , Arm., No, 33 (1920), pp, 149-160, figs, 8), — In addition to lists of trees 
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hardy and suitable for various counties of Minnesota, general information Is 
given relative to the establishment and maintenance and value of windbreaks. 

Growth in trees, D. T. MacDougal (Carnegie I ml. Wash . Pub. S07 {1921) , 
PP- flo*- 16 )- — The increments in diameter of 15 widely distributed tree 
species wore recorded during the season ol 3920 with the aid of the dendro- 
gram!), a descriptive account of which has been previously noted (K. S. It., 40, 
p. 817). Data illustrated by copies of original graphs, given for a few of the 
species, indicate that the period in which enlargement occurs is comparatively 
brief. In the instance of throe species no increment was observed. Irrigation 
of a California live oak resulted in an appreciable gam within two hours, 
although rainfall was usually followed by a lapse of several hours before en- 
largement was recorded The deiulromoror, a less intricate instrument designed 
to record total increase over a considerable period, is described. 

The influence of water sprouts upon the yield and shape of the oak, E. 
Mer {Bid. Sor. Ayr. France, 1921, July, Pup., pp. 171-118) — A report of a prun- 
ing investigation with the oak in which the removal of succulent sprouts from 
the trunk was iound to increase the annual increment in volume and to favor 
a better development of the tree. 

A new yield table for pine, (Jehutiakdt {Ally. Farsi u . Jagd Ztg. [ Frank - 
furl], 91 {1921), July, pp. 145-150, Jiys,. 5). — The author presents a new yield 
table for the pine based on data secured from several existing tables. 

Observations and experiments on the culture and exploitation of Hevea 
hrasiliensis, G. VuuNi r (Bui. Ayr. hist. Set Saigon [Cochin China], 3 {1921), 
Was. pp. 97-103; J. pp. I', 0-1’, 9; 6, pp. 182-180; 7, pp. 21 1-21 t; 8 , pp. 242- 
251 ). — In this contribution relative to miscellaneous experiments with II. brasdi- 
wms, an outline is gi\en of a simple test of the viability of seed made by 
cross sectioning the kernel with a very sharp blade and observing whether or 
not there is an exudation ol latex on the cut surface, the appearance of latex 
indicating life. The author was able to germinate seed in 12 days after pierc- 
ing the envelope and iinmeismg in water for 20 hours. 

Tillage r. no tillage* resulted in an increased yield in favor of the former, 
especially during the brief dry season. A discussion is given of several varia- 
tions in tin* technique ol tapping and their effect on the tree, yield, and quality 
of latex. 

The National Forest resources of Alaska are for use, %T. D. Guthrie 
(Am ci Foicstiy. 27 (1921), No. 325, p. 12-14, 0 ). — A brief popular account 

of the extent and importance of Alaskan forests and forest industries. 

Forest planting in Michigan, A. I\. Chittenden (J Hvlugan 81a. Spec. Bui. 
103 {1921), pp. 10, Jigs 1). -Practical directions are given for establishing 
forest plantations m Michigan, including nitormation relative to soils, methods 
of planting, and desh ability and special requirements of the more valuable 
species. A rate of growth table, based on measurements obtained in southern 
Michigan, is included. Windbreaks are briefly discussed in connection with a 
table showing the growth of trees planted for this purpose. 

A list is given of the number and kind of trees originally contained in an 
experimental plantation established in a dry and sandy soil at Grayling, in 
3888. Very few of the original 40 odd species proved at all satisfactory. M Of 
all the lmrdwood species which have survived none have shown any possi- 
bilities. They have largely failed even to develop to tree form and are mostly 
merely a scrubby growth, being either unable to withstand the severity of the 
climate or the infertility of the soil. . . Of the 9 species of conifers planted, 

specimens of all still exist, hut only a few^ have apparently demonstrated their 
ability to succeed under these conditions, the red pine, white pine, and Norway 
spruce. Two others show possibilities, the Scotch and pitch pines.’* 
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A table is included giving the diameter and height of both the maximum and 
average trees for the 0 coniferous species 32 years after planting. 

Forestry in British Guiana (Jour. lid. Agr. Brit, Guiana, H (1921), jVO, 8, 
pp. HI -155). — A summary of the statement prepared for the British Empire 
Forestry Conference by the forestry officer of British Guiana relative to area* 
utilization, activities, etc. 

[Report of the] division of forestry, R. G. Cobdova (liar Dept. [TL &.] t 
Ann. Rpt . Governor l\ R., [20i (1920), pp. 54S-546). — A brief summary of activi- 
ties of the newly organized Porto Rico forestry division for the 12 months 
ended July 1, 1920. 

Annual report on the forest administration in Ajmer-Merwara for the 
year 1910— 20, Ntmmbiioo Dutt (Ajmvr-Merirara Forest Admin. Ami. Rpt., 
1919-20, pp 29). — This is the report i or the year 1919-20 (hi S R., 43, p. 241). 
Data relative to alterations in forest area, forest protection, revenues and ex- 
penditures, etc., are appended in tabular form. 

Annual progress report on forest administration in the Presidency of 
Bengal for the year 1919—20, 11 A Farrington (Ben gal Forest Admin. Rpt., 
1919-20 , pp. JT-A-1/7 43). — A progress report (E. S. R, 43. p. 051 ) relative to tbe 
administration and management of the State iorests in Bengal, including ap- 
pended data relative to forest areas, surveys, progress in working plans, for- 
est tires, silvicultural operations, yield in major and minor forest products, 
revenues, expenditures, etc. 

Report on forest administration in Burma for the year ended June 30, 

1919, II Garter, .1 W A. Grieve, hr al. (Burma Forest Admin. Rpt., 1919 , 
pp. Ill 'W2).---A report on the administration and management of the 
State iorests for the year ended June 30, 1919, t«> which are appended the usual 
statistical data relative to alteration in area, revenues, expenditures, tire pro- 
tection, etc. (E S. R., 42, p. 539) A review for the five-year period ended the 
same date is included 

Progress report of forest administration in Coorg for the year 1919—20, 
E. AT Grotheks ( Cook. 7 Forest Admin. Rpt., 1919-20, pp. [32} ). — A report similar 
to that of flie previous jear (E. S R, 44, p 210), containing the customary 
data on alterations in area, revenues, and expenditures, etc. 

Progress report on forest administration in the Northwest Frontier 
Province for the year 1919—20, R. Pvrnei l (Y orthirest Fiontier Prov. 
Forest Admin. Rpt., 1919-20, pp. [11 ]-\-15-\-XXVIJl ). — This report on forest 
activities during the year 1919-20 continues previous work (E S R., 43. p. 150). 

Progress report on forest administration in the Punjab for the year 
1919—20, A I > Rlakctieok (Punjab Forest Admin Rpt., 1919-20, pp. 

LXXIll, pi I). -The usual report (E. S. It., 44, p. 240) 

DISEASES OF PLANTS. 

Plant pathological [investigations], T. F. Manns (Delaware Bla. Bui. 126 
(1920), pp. 2 Jr 26). — Notes are given on studies of various diseases that have 
been investigated during the period covered by this report. 

The results of investigations of the pox disease of sweet potatoes are held 
to indicate that this is a typical soil disease and very difficult of control. 
Heavy applications have been made of manure, lime, and phosphorus, alone and 
in various combinations, but with little or no benefit so far as the decrease of 
the disease is concerned. 

Attention is called to the defoliation of peach trees, which was due to un- 
usually cold, rainy conditions in the early season, and In other instances to 
injury arising from the application of arsenical sprays. Analyses ot some of 
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the sprays were made, and one sample is said to have shown 3.29 per cent 
of water-soluble arsenic. 

Continued observations are being made on the resistance of cantaloups to 
disease, and of 38 varieties tested 4 have given indications of partial resistance. 

Diseases of economic plants in southern China, <) A. Reinktng (Philip- 
pine Agr 8 ( 1919 ), No. Ip pp. 109 l -131i, pU. 3). — This is an account of the 
results of a plant disease survey of the agricultural regions of the delta of 
lvwang Tung Province around Canton, Macao, and Hongkong, and also in south- 
ern Kwang Si Province, along the AYcst River. The primary object of the sur- 
vey was to investigate the diseases of citrus. 

It is said that in general the disease's in southern China are much like those 
in the Philippines. Attention was given primarily to the fungi occurring on 
economic plants. Brief descriptions of the diseases are given, together with the 
names of the causal organisms and suggestions regarding control measures. 
The host plants are arranged alphabetically according to their common names. 

Diseases of plants, E .1. Butler ( \gr. Research Inst Pusa , 8 lei. Rpts., 
1919-20, pp. 39- 05). — This portion of the mycologist’s report deals with black 
band disease of jute, fruit disease work in Kunmun, cereal diseases, Pythmm 
disease of ginger and other crops, potato storage rots, and root rot ol cotton. 

Relation of catalase, oxidase, and hydrogen-ion concentration to the 
formation of overgrowths, R. B. Har\ev ( Amer . Jour. Hot, 7 (1920), No. 5, 
pp. 211-221 , tip s*. 2).— It was found that the concentration of osmotically active 
substances was the saint* in tumor tissues as in healthy tissues of Ricinus. 
Osmotic relations do not, therviore, account for the tumor production in these 
cases associated with Barter unn fumefactens. Catalase, o\idaso, and peroxidase 
activity are greater and hydrogen-ion concentration is less in tumor tissue 
than in adjacent healthy tissues when the tumors are produced either by freez- 
ing or by inoculation with B. tumvfm iens (Growth m frozen spots of Bryo- 
phyllum leaves was correlated with the accumulation within thorn from sur- 
rounding tissues of suhstames resembling catechol, wfliich are transformed by 
oxidation into colored compounds. 

Effect of crownguil inoculations on Bryophyllum, E. F. Smith (Jour. Agr. 
Research [V. 18.}, 21 (1921), No 8, pp. 593-598, pis. 10). — In a previous publica- 
tion (E. S. It., 43, p. 242) Levine reported that the cmwngall organism in- 
oculated into Bryophyllum “has no stimulating effect on the formation of shoots, 
but rather an inhibiting effect.” The author of the present paper, which is a 
contribution from the Bureau of Plant Industry, U. S. Department of Agri- 
culture, ghes an account ol inoculation experiments performed by him with 
the organism Bacterium lumefadens on B. culmnmm. Tie found, contrary to 
the claim of Lo\ine, that a distinct crowngall stimulus exists for the dormant 
buds of B. cal pc inum. 

Mosaic disease as a factor influencing yield (Potato Mag., 2 (1919), No. 5, 
pp. 11, 27). — Results of tests conducted cooperatively during 1919 in Suffolk 
County, Long Island, xegarding the influence of local environment on potato 
mosaic and the influence of mosaic in reducing yields are presented in tabular 
form, with discussion of the work so far as complettxl. 

Diseases of Rubachia glomerata, R. Averna-SaccA (Bol. Agr. [Boo Paulo], 
21. scr„ No. 1-3 (1920), pp. S7-i2, figs. 2). — Fruits and leaves of R. glomerata 
are attacked by Pucciuia, jamhutana> (Urcdo ftavidula), which is said also to 
attack Jamhosa mil dans (leaves and fruits) and pine trees. R. glomerata is 
also subject to attack (as to the fruits) by (Uoeosporium fructus psidii. Both 
these fungus diseases are controllable by Bordeaux mixture containing from 
0.05 to 0.1 per cent of casein. 
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Diseases of Psidium araea, It. Avkhna-Sacca (Bol. Ayr, [8ao Paulo ], 21. 
ser., No. 1-3 (1920). pp. 43-4'% fig. 1 ). — F. araea was found to be attacked by a 
rust fungus, which is said to be widely distributed in the State of Sao Paulo, 
attacking also P. yoittha. A description is given of the fungus, which It Is 
thought should be included in the genus Vroinyeos and not in Puccinia. The 
rust is almost always associated with the anthrnenose fungus. (Jloeosporium 
f meins psKfti. 

Storage rots caused by Piplodia, C. M. Reyes (Philippine Ayr 8 (1920), 
No. 7, pp. 235-260 ). — Rots caused by Piplodia are prevalent on agricultural 
products in held and storage, affecting fruits, roots, and woody hosts. Much 
damage was observed on such important products as sweet potatoes, cassava, 
gabi, yautia, yams, cacao, patani, and maize, about 50 diseases caused by Piplodia 
and its allies being found in the Philippines and around tlio College of Agri- 
culture, Recommendations based on observations and experimentation are 
offered. 

Compatibility of spray mixtures {Ncic Zeal. Jour. Apr., 19 (1919), No. 4> 
pp. 24% 245 ). — -This is a summary ol' a paper presented by W. O. Morris to the 
New Zealand Institute Science Congress m in Ip. Examples are given of the 
diffiomit neutralized or combined effinis of compounds used as fungicides or 
insecticides or both. 

The fungicidal action of formaldehyde, T. E. Mta.mm, J. 0. Oilman, and 
J. B, Klnubiok (Joint tfta. Ucseauh Bui. 59 {1920). pp. 355-391, fig s* <»).— The 
results arc ghen of laboratory and held experiments to test the ethcieney of 
different methods ol trealiuent m tlie control of the potato scab ( Aelinomyaea 
scabies) and also of PhnoctunUi solum. Solutions at various temperatures and 
concentrations won 1 - investigated, comparisons belli}.* made with corrosive 
sublimate solutions. 

For th(' control of scab, surtax disinfect ion with tormaldehyde was more 
complete at 20° F ( 68° E ) than at lower temperatures. Formaldehyde treat- 
ment at 48 to 50° for short periods of time was as toxic as mercuric eblorid 
and formaldehyde of (he standaid formulas. Fevering the potatoes after treat- 
ment with hot fornmlclelijde was found to facilitate disinfection. Increasing 
the concentration increased tin* toxicity toward both scab and scurf Surface 
disinfection is seldom complete, and this fad is believed to introduce a variable 
factor into held treatment experiments 

For the control ot scurf, tests were made which showed the thermal death 
point of Rhizoetonia sdcmua to be about (i<)°. All methods of seed treatment 
reduced the percentage of infection by Uiuzoctonm, although the disinfection 
was not complete. Tin' n suits ot held trial are belies ed to indicate that seed 
treatment m worth while from a practical standpoint. It was found that the 
gemination of the tubers was injured with corroshe sublimate 1:150 or for- 
maldehyde 1:120 when the temperature was raised above 55° for more than 
5 minutes. No injury followed the use ot lornmhfehMlo 1:120 at 50° for 2.5 
minutes, followed by covering the tubers for one hour. 

The effect of standing, heating, and treating of potatoes on dilute formalde- 
hyde solutions was studied, and the data obtained indicated that formaldehyde 
solutions used changed strength only slightly on being exposed to room tem- 
perature In an open container for 26 days Dilute solutions of formaldehyde 
heated to 5(1° and held at this temperature from 5 to 60 minutes showed no 
appreciable change in concentration. When potatoes were treated with for- 
maldehyde solutions at 48° to 50° there was some loss jn concentration of the 
formaldehyde, and this was greater when steam w r as used as a source of heat 
than when the temperature of the solution was raised by the form of heater 
described by the authors in a previous publication (E. S. K, 41, p. 38), 
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Diseases of vegetables in 1919, G. P. Glutton ( Conn. Veg. Growers' Assoc. 
Bpt 1919, pp. 5b~€0 ). — A very condensed account is given of diseases affecting 
asparagus, beans, cabbage, caullllower, celery, corn, cucurbits, onions, peas, 
potatoes, and spinach. 

Cotton diseases in Sao Paulo (Bol. Agr. [Sao Paulo], 21. scr„ No. 4-5 
(1920), pp. 227-291 , figs. 23 ). — This report contains an account of diseases and 
causes thereof, including peromspora gussy pi no, Mil hum nanum gossypina, 
Nectna sp., (lihhcrclla (tossy pina , Olocosporium gossypii, Coll clot riehum gossy- 
pinunv , VertkiJlium sp., Fusarium sp., Ccreospora qossupmu, Ramularia areola , 
Cladosporium sp., PhylJostivla gossyjnna, KphacrclUi gossypma, Sphueroderma 
gossypii, (Udlrlotriehum gossupu, and Sidtizophyilum commune 

Diseases of the vegetative or reproductive systems | of cotton in Sao 
Paulo], K. A\krna-Sacca (Bol. Agr. [Sao Paulo], 21. scr., No. t f -5, (1920), pp. 
293-311, figs. 4). - This account of cotton diseases includes* guuimos is (bacterial) 
connected with Plcospora gossypU ( Altcnmiia tenuis) and a discussion of pro- 
tective methods. 

Malformation of the cotton plant leading to sterility, O. L. Kottxth and 
M. L. Patel (Agr. Jour. India, 13 (1920), Ao. 6, pp. 6‘J O-fijo, pis. 3 ). — A mal- 
formation of cotton said to bo obscure as to causation is claimed to be present 
in almost all parts of western India. The plants show different forms and 
degrees of this trouble, which lowers economic returns in different ways. 
American and Egyptian cottons appear to be free from the disease Among 
indigenous Indian cotton the herbaeeum varieties are b.\ far the most severely 
affected. The tumble is affected by seasonal conditions. Iso evidence involv- 
ing heredity of the disease was obtained. A change in root development is ap- 
parent in the malformed plants. 

Flax diseases, J AY i ,s'i erdi.f k (fohnshn. Yf r. Angew Hot., 16 (1916), No. 1 , 
pp 1-8 ) — Notes are aiwti of recent information regarding flax smut (Astcro- 
eystis radicis), nmt ( Mela mpi no a iSn), unthracuose (Oloeospnrium hni ), 
Botrytis rot (B enmea), :m<j o' end stall, (fJtoma sp.) of llax 

[Jute chlorosis (. G P 1 In Ton ( t gi. lU:s*anh Inst Pusa , SeL Fpts , 1919-20 , 
pp. 93-97 ). — This portion of a more extended report b> Ihe botanist, dealing 
with jute chlorosis, slates lhaf chlorotic plants never breed pure but always 
throw greens Green plants breed practically pure, hut generally throw chi ero- 
tics, the pen i ill ago of winch from ejthoi })arcnt is not constant. 

By constantly selecting ehloroHes and breeding from these, a race of prac- 
tically pure chlorotics can be produced The same is true of greens, but no 
absolutely pure race of either has ever been obtained. The facts tend to 
show that this is possibly a case of maternal inheritance, the distnse being 
passed on fiom the ectoplasm of the egg cell. Further studies are in progress. 

A chlorosis \or.v similar to that in jute prevailed in Pusa, Other crops are 
to be studied in this connection 

Experiment in the eradication of onion smut ((laid ('hum, 3. ser , 68 
(1920), No. 1757, pp. 103 , 10 l f ). — The Ministry of Agriculture conducted trials 
on ground infected with onion smut in the northeast of England Weak form- 
aldehyde (I pint of the 40 per cent strength in 1G gal. of waiter) was applied 
to the seeds in the drill at sowing time at the rate of 1 gal. to 150 linear feet. 
A decided reduction of smut occurred, but the trials are to be repeated. 

The white rot disease of onion bulbs, A. 3>. Cotton and M. N. Ow en (Jour. 
Min. Agr . [London], 26 (1920), No. 11, pp. 1093-1099, j>ls, 2 ).' — Onion white rot 
has been studied for two years and is said to be due to a fungus which is 
classed as a Sclerotimn. It is spread by the scierotia which persist in the soil 
for a long but unknowm period. The disease Is liable to be confused with that 
due to Botrytis a>UU. Control measures are discussed. 
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Potato diseases, G. R. Bisby (J/inn. Farmer#’ Iw^. Am, No. 32 (1919), pp. 
78~&4, ftps. £). — A key to Minnesota potato diseases is followed by discussion of 
a few as regards prevention. 

Potato diseases, E. Mabchal (Jour. Soc. Natl. Agr . Belg 1 (1919), Nos. 1, 
pp. 8, 9; 4, pp. M, 4 $)- — An account is given of potato diseases occurring in 
Belgium since the outbreak of the world war, with a discussion of appropriate 
protective measures. 

The toll of potato diseases, G. K. Bisby and F. J. MacInneb (Minn. Farm* 
ers * Inst. Atm., No. 82 (1919). pp. 75, 76).—’ Tabular data with discussion are 
given regarding storage and field diseases injurious to potato interests dur- 
ing 1918. 

Potato scab and type of soil, G. IT. Coons (Michigan tita. Quart. Bui. , 3 
(1921), No. 4, pp. 182-184, fig. 1). — The author offers an explanation as to why 
potato seed treatment for scab is not always successful on limestone soils. 
Most of the potato crop of Hie State is produced on soil that tends to become 
add, but in the northern part of the State there are considerable areas of lime- 
stone soil which show a high percentage of scab on potatoes in spite of 
treatment 

Attention is culled to the fact that alkalinity favors growth of the potato 
scab organism, and promising results are said to have been obtained with the 
use of sulphur and other substances, together with the proper selection of fer- 
tilizers and the use of green crops turned under on alkali soils. The effective- 
ness of seed treatment Is said to depend upon the soil reaction. 

The relation of sulphur to soil acidity and to the control of potato scab, 
W. H. Maktin (Soil Set., 9 (1920), No. 6, pp. 898-408, figs, 5).—' Though potato 
scab ( Actinomyces > ehromogenvs) was not entirely eliminated even by the 
heaviest applications of sulphur (400 to 1,200 lbs. per acre), all amounts of 
300 lbs. or more gave substantial gains in the number of clean tubers. Iu all 
cases, sulphur increased soil acidity, usually in proportion to the amount of 
sulphur added. It appears that the limiting exponent for the growth of the 
scab organism is lower in soil than in culture media. 

The potato wart disease, .T. J. Ch ins ten sen and G. It. Bisby (Mum. Farm- 
ers' Inst . Ann., No. 82 (1919), pp. 85-90 , figs. 4)- — The history of potato wart 
disease (Chrysophlydis cndo(notiea) is briefly given, with an account of the 
territory menaced thereby, which apparently does not now include Minnesota. 

Catalase, hydrogen-ion concentration, and growth in the potato wart 
disease, F. Weiss and It. B. Harvey (Jour. Agr. Research [ V. S ], 21 (1921), 
No. 8, pp. 589-592). — Investigations carried on in the Bureau of Plant Industry, 
U. S. Department of Agriculture, are reported upon in which a study was made 
of hydrogen-ion concentration and catalase activity of the wart disease of the 
Irish potato, caused by Chrysophlyctis end obi ot lea. 

The hydrogen-ion concentration of diseased tissues was found constantly 
greater than that of healthy tubers from the same plant. Catalase activity was 
also much greater in the wart tissue, and was found to be strongly correlated 
with growth in spite of the higher acidity of the proliferation. This is said 
to differ from other types of plant overgrowths previously studied in which 
diminished acidity was correlated with increased catalase and growth activity. 
Differences in acidity of the varieties were not found to be associated with 
immunity to the disease. 

Fungus diseases [of rice, Gao], P. Correia Afonso (Bol. Agr. [Portuguese 
Bast Indies 3, 1 (1919), No. 2, pp. 124^126). — Rice diseases discussed in this por- 
tion of a more extended report include Uslllaginoldea Virens, Tilletta Jwrrida. 
Sclerotlwn oryzae, and Binmlaria oryzae. 
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[Sugar cane diseases], H. P. Agee (Hawaii Sugar Planters' Assort., Proc., 39 
(191$), pp . 153^136). — Lahaina disease is discussed in connection with a similar 
disease in the pineapple fields of Hawaii and Kauai, The exact relationship of 
an associated parasitic organism has not yet been settled, but It is considered a 
primitive parasite closely related to the protozoa. A taro rot may be due to the 
same organism. Two varieties of cane and several seedlings are mentioned as 
immune. 

Nematodes also cause Injury and are considered as increasingly dangerous. 
Yellow stripe continues to do serious injury at points named. Eye-spot disease 
lias done little harm, apparently owing to dry weather. Palmla blight is thought 
to be a physiological disease, due to absorption of deleterious substances. New 
local cane diseases are noted, including what is supposed to be sereh, a new leaf 
disease ( Cereospora saccharl ?), and a new leaf-sheath spot (Phyllostiela 
n. sp.), which is under investigation. 

[Sugar cane leaf stripe disease] ( Hawaii . Sugar Planters' Assoc., Proc., 39 
(1919), pp. 196-202). — This includes discussions by workers contributory to a 
knowledge of sugar cane leaf stripe disease, which has been associated with a 
parasitic fungus. 

[A new sugar cane disease resembling sereh], 0. A. B[akbeb] (Jntcrnatl. 
Sugar Jour., 22 (1920), No. 253, pp. 139 , 140). — A sugar cane disease apparently 
new and somewhat resembling sereh is briefly discussed. It is supposed to be 
due to attack by a fungus entering the young shoot about half way up, where it 
is no longer protected by the older leaves. It then eats its way across, killing the 
upper part of each leaf at that point. 

The mosaic disease of sugar cane in Trinidad, 0. B. Williams (Trinidad 
and Tobago Dept. Agr. But., 19 (1920), No. 1, pp. 30-3 7). — This disease, now 
widely distributed and of unknown causation (though known to be trans- 
missible by the corn aphis) and subject to control by no curative measures ho far 
known, appeared in Trinidad early in 191S at the St. Augustine Experiment Sta- 
tion. It has been located at about 50 points in the Island, but from several 
it has apparently been exterminated. Continual inspection and destruction of 
all diseased canes and stools, according to plans outlined, constitute the only 
protection available, these being effective when the Infection does not rim above 
25 per cent. 

Investigation of dry rot in swedes, E. B. Levy (New Zeal. Jour. Agr., 19 
(1919), No. pp. 223-223 ) . — Trials to determine control measures for swede 
dry rot were inaugurated in 1938 and curried out at four centers in Southland, 
where the loss caused by the disease* was considerable. The work was divided 
into manorial, variety, and seed-origin trials, the results for each being presented 
in tabular form. It is noted that the better the crops in an effected area the 
more subject they are to the disease. The variety test indicates that while no 
swede is immune, some are measurably resistant. Seed of different origin 
showed some differences in susceptibility. 

Reduction in the strength of the mercuric chlorid solution used for dis- 
infecting sweet potatoes, .T. L. Weimek (Jour. Agr . Research [TJ. 8.], 21 
(1921), No. 8 , pp. 575-681 ). — In a contribution from the Bureau of Plant Indus- 
try, U. $. Department of Agriculture, the author gives the results of experi- 
ments conducted to determine the rate of reduction in the strength of the mer- 
curic chlorid solution used for treating sweet potatoes, and to work out a 
method of procedure whereby growers might economically maintain the solu- 
tion at its original strength. 

It was found that a bushel of sweet potatoes, when treated in 82 gal. of a 
1 : 1,000 mercuric chlorid solution in the manner usually recommended, reduced 
the strength of the solution approximately 1 per cent. The addition of from 
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0.4 to 015 oz. of mercuric chlorid and sufficient water to make the solution up 
to its original volume after each 10 bu. of sweet potatoes had been treated was 
found to maintain the solution near enough to its original strength for the 
treatment of 50 bu. of sweet potatoes. 

The decrease in the strength of the mercuric chlorid solution was found to 
be due in part to the potatoes themselves, and also to the dirt and fibrous roots 
as well as the containers in which the potatoes were treated. Washed sweet 
potatoes and Irish potatoes were found to remove approximately the same 
amount of mercuric chlorid from the solution. 

Damping-off of tomato seedlings, W. F. Bewmsy (Jour, Min. Agr . [London], 
27 (1920), No. 7 , pp. (170-672). — l>amping-off in nurseries, said to cause con- 
siderable damage, has been shown to be produced by three different organisms, 
namely, Phy tophi flora parasitica , I\ cryptogca, and Rhizootonia solaui. Con- 
ditions and measures for control include a pure and carefully regulated water 
supply, sterilization of soil, thorough ventilation, and the immediate destruc- 
tion oi all seedlings showing disease. 

Blister canker of apple and its control, W. O. Gloyer (New York (State 
Sta. Bui. 495 (1921), pp. 71, pis. 15, Jigs. 8). — Data are presented which demon- 
strate the pathogenicity of the fungus Nummularia discreta , commonly known 
as the cause of the blister canker on the apple. This disease, which is said to 
manifest itself in several types of cankers, is usually not economically impor- 
tant in New York, but under certain climatic conditions it may become quite 
destructive. 

Studies were made of natural and artificially induced cankers, both in the 
greenhouse and in the field, which are described, and the reaction of the host 
to the fungus is indicated. It is claimed that the fungus may infect the wood 
parasitieally and not show any canker formation, the disease in this ease being 
detected by the appearance of dark brown streaks in the wood which have the 
odor of that accompanying fermentation. The fungus is disseminated chiefly by 
means of ascospores discharged the latter part of August, but which may con- 
tinue to be expelled until the following summer. Generally two years are 
required for the ascospores to reach maturity. 

For the control of blister canker, spraying alone lias proved unsatisfactory, 
and resort must be had to orchard sanitation, pruning, spraying, and covering 
wounds with a satisfactory dressing. 

In addition to the apple, the mountain ash and other hosts must be con- 
sidered as possible natural sources of infestation and centers of dissemination 
of the spores. 

Control of black spot of pear, L. Paynter (New Zeal . Jour. Agr,, 18 (1919), 
No. 4 , pp. 221-223). — Records of attempts to control pear black spot (Ftttti- 
cladium pyrlnum) at Te Kauwliata by spraying with lime sulphur and with 
Bordeaux mixture at several different strengths and periods show the least 
infection for plats receiving the cluster-bud spray in addition to the pink spray. 

It is thought that under favorable conditions the heavy cost involved in these 
treatments could be lessened. However, It is necessary to maintain a cover- 
ing of the fungicide on the fruit to prevent infection. 

Control of brown rot of stone fruits, W. C. Hyde (New Zeal. Jour . Agr., 
19 ( 1919 ), No . 1, pp. 21r~26), — Experimentation Is detailed as carried out during 
the season of 1938-1939 to test the previous year’s supposedly superior results 
of spraying stone fruits with Bordeaux mixture as opposed to lime sulphur, 
and to test the relative merits of lime sulphur, Bordeaux mixture, and self- 
boiled lime sulphur as a summer spray for the prevention of brown rot 
in stone fruit trees. 
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The summer spray is deemed decidedly advantageous. Bordeaux is the best 
spring spray for stone fruits. Self -boiled lime sulphur is a better summer spray 
than ordinary lime sulphur for brown rot and other fungi. The use of Bor- 
deaux spray on peach and nectarine trees after the fruit has set is attended 
with considerable risk. 

[Grape diseases, 1014—1918] ( Landw . Jalirh . Bayern , 9 {1919), No . 1, 
pp. — This portion of the report deals briefly with Peronospora and 

OUium tucker i, injury caused by them, and control measures. 

Cryptogamic diseases of cacao and of coconut, 11 . Avekna SaccA {Bol. Agr . 
[Sao Paulo], 21. ser., No. IS {1920), pp. 1/6-186, fig*. 1/1). — Organisms here dealt 
with as regards cacao (Throb roma cacao) include Lasiodiplodia theobromae, 
Cladosporium thcobromicoium , F maria m decent ccllul are, Gloeosporiu m affine, 
Pcstalozsia guepim, Podosporium theobromicolum, Stub am gp., Pit astro met 
letrapseauhospot turn, Physcta integrate ttorechio*a (lichen), Patella ria tkco- 
bromatis, A rmiUana mellea, Pol gat ictus cinnabarinus, Ilcndcrsonia sp., Discella 
cacudcola, and Corhcium hlacofuscum , and as regards coconut (Tocos' nuoi- 
fera), L. theobromae , PesUitozzia palmtu um, Diplodiu sp., Graph ud a photmeis, 
Lcptothyrium sp., Glocosporium sp.. Verticillunn sp., and Sphucrodithis neo- 
u aslungtomae. These are dealt with in more or less detail as regards mor- 
phology. parasitism, and appropriate control measures. 

Sunstroke of cacao trees, Vehmoesen {But. Agr. Congo Beige, 11 {1920), 
No. 1-2, pp. 3-21, figs. 1/). — A descriptive account is given of a cacao disease 
developing in connection with Diplodia theobromae in Mayomba, West Africa. 

The red ring or root disease of coconut palms, W. Nowell ( West Indian 
Bui, 17 {1919), No. 4, pp. 189-202 , pis. 9). — Trinidad root disease, for which the 
name red ring disease is here proposed, is said to cause the loss of many 
coconut palms in Trinidad, Tobago, and Grenada. The trees die usually soon 
after reaching maturity and hearing, but sometimes when 20 years of age. 
It is thought that the disease may be present as early as the second or third 
year of tree growth, though outward •symptoms appear only in connection with 
the impending death of the tree. The red ring or zone ol the stem, petioles, 
and roots show the presence ol nematodes. Tin* red zone and the organism 
become less noticeable toward the top of the tree. 

Coffee diseases, K. Aveuna-SaccA {BoI Agr. [Sao Paulo 1, 21. ser., No. 1/S 
{1920), pp. 211/-219) .— llo ots of diseased coffee plants submitted tor examination 
-were found to be attacked by a fungus which proved to be Dematophorn 
necatrU. 

Diseases of orange trees, It. Avekna-SaccA ( BoI Agr. [Sao Paulo], 21. ser., 
No. 4-0 {1920), pp. 220-222). — A trunk guminosis of orange, said to be caused by 
Bacterium gummis , is briefly discussed in connection with remedial measures. 

Citrus scab, W. Y. Tower {Porto Rico Sta. Rpt. 1920 , pp. 2), 25). — A brief 
account is given of the observations on citrus scab in a grove in Porto Itico 
which had received different applications of fertilizers. Scab apparently fol- 
lowed heavy applications of nitrogen, and it is believed that excessive appli- 
cations of this fertilizing element rendered the trees susceptible to infection 
through the stimulation of rapid, succulent grow th. The author recommends 
a change in the practice of the application of nitrogen fertilizers, suggesting 
that they should be applied at intervals throughout the year instead of just 
before blossoming time, as is the common practice in that region. 

Citrus scab, G, L. Faw t cett {Rev. Indus . y Agr. Tueimi dn, 10 {1920), No. 7-8, 
pp. 124^128, figs . 3). — Citrus scab {Cladosporium citrl), though not discovered 
by inspectors during 191G--17, was found during 1019 in Tucuman, being abun- 
dant in some localities and having been present supposedly for two or three 
years. 
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The fungus diseases of the tea leaf, A. C. Tunstall and S. 0. Bos® (Indim 
Tm Assoc., Sei. Dept. Quart. Jour., 1920, Nos . 1, pp . 19-25; 2, pp . 87 - 48 , pU . 5).^ 
The first of these two sections deals with the food of plants, its manufacture 
and transference, conditions favoring disease, and treatments ; the second deals 
in detail with brown blight ( Qlomeretta cingulata) and its treatment. 

A Oolletotrichum on rosebushes, It. Oermano de Sousa (Boh Agr. [Sao 
Paulo], 21. ser., No. 6 (1920), pp. 874-876, fig. 1). — A brief account is given of 
Ooiletotri churn causing spots on branches of rosebushes. 

The South American Hevea leaf disease, G. Stahel (Dent. Landb . Suriname 
Bui. $4 (1917), pp. Ill, pis. 29 ). — An extended account is given of the Hevea 
leaf disease caused by M ela nop sam tnopsi s ulei n. g. ( Dothidella ulei ). 

The South American Hevea leaf disease, 0. J. J. van Hall (Tcysnumnia, 
80 (1919), No 5, pp. 210-215). — This account includes a discussion of the infor- 
mation above noted. 

Red rot [of pine], K. Mayer ( Forstwiss . Centbl , J+l (1919), No,s. 4, pp. 121- 
127; 5, pp. 185-195). — Facts and figures are presented as gathered during the 
years 1012 to 1917 regarding pine red rot, the economic importance of which 
is discussed. 

Transference of nematodes from place to place for economic purposes, 

N. A. Cobh ( Science, w. ser., 51 (1920), No 1830, pp. 640, 641). — Discussion and 
suggestions are offered regarding the introduction of promising species of 
mononohs, with a view to control of other nematodes which are injurious to 
economic plants. 


ECONOMIC ZOOLOGY— ENTOMOLOGY. 

Information concerning rat surveys and rat-proofing (Pub. Health Rpts. 
[(/. S . ) , 35 (1920), No. 45, pp. 2615-2628) .—The importance of rat surveys and 
rat-proofing for the prevention of the destructive activities of rats against 
crops and food supplies and the transmission of disease by rats is discussed, 
and a model oidinance, designed to regulate building with reference to rat- 
proofing, is given. 

Birds of Ha Plata, W. n. Hudson (London: J. M. Dent d Sons, Ltd.; New 
\ork: 1J, l\ Dutton d Co., 1920 , i oh. 1, pp. XV 1 1+224* 11; 2, pp. IX +240, 

pis. 11). — This is said to be a simplification of the wwk entitled Argentine Orni- 
thology, published In 1888-89, by V. L. Sciater and the author. It consists of 
observations on the birds of the La Plata country, a district of Argentina, and 
is illustrated by numerous plates in colors. 

A method of getting rid of the expensive English sparrow, G. W. Smith 
(Rch Poultry Jour., 28 (1921), No. 3, pp. 828, 356, Jigs . 2). — A description and 
illustration are given of a practical homemade trap, by means of which as 
many as 700 sparrows have been captured in a single day. The importance of 
the English sparrow* as a consumer of grain In the field and in the chicken yard 
and as a disseminator of diseases of poultry is emphasized. It is stated that 
in the country 50 sparrows will consume at least a quart of wheat daily and 
destroy at least three times as much as they eat. 

Index catalogue of medical and veterinary zoology. — Subjects: Round- 
worms (Nematoda, Gordiacea, and Acanthocephali) and the diseases they 
cause, 0. W. Stiles and A. II assail (Pub. Health Serv., 17. S., Hyg. Lab . But 114 
(1920), pp. 886). — This paper includes an authors’ bibliography (pp. 32-50), an 
alphabetical list of specific and subspecific names of roundworms, with cross 
references to genera and subgenera (pp. 87-172), and a bibliography of super- 
generic, generic, and specific names used for roundworms, and of diseases caused 
by them (pp. 173-881). A list is also given of abbreviations of authors’ names 
and of the names of Journals to which reference is made. 
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Diagnosis of protozoa and worms parasitic in man, R. W. Hegner and 
W. W. Cobt {Baltimore: Johns Hopkins Unit?., School Byg. and Pub , Health, 
1921, pp. 72, figs. 8). — This is a small handbook prepared for use in the diagnosis 
of diseases caused by protozoa and worms. 

Check list of the insects of Connecticut, W. E. Rrttton {Cornu State Qeot 
and Nat Hist Survey Bui. 81 {1920), pp. 397). — This work lists 6,781 species 
and varieties, representing 2,040 genera and 330 families that occur in Con- 
necticut. 

Eleventh annnal report of the State entomologist of South Dakota for 
the period ending June 30, 10250, IT. C. Severxn ( S . Dak. Stale Ent. Ann. 
Rpt, 11 {1920), pp. JfO, figs. 7 ). — Included in this report is a brief account of 
insects injurious to raspberry, blackberry, and dewberry plants in South Dakota. 

[Deport of the] entomological department {Panama Canal [ Zone] Health 
Dept. Rpt., 1919 , pp. 57-62). — This report covers the field of medical, sanitary, 
and economic entomology It deals with the occurrence of mosquitoes, the spiny 
citrus white-fly or citrus black-fly, the soft green scale {Coccus viridis), which 
is a serious pest of coffee, and other insects. 

Report of the Dominion entomologist and consulting zoologist for the 
two years 1917 and 1918, 0. G. Hewitt [Canada Dept. Ayr., Dominion Ent. 
Rpl 1917-1918, pp. 23, figs. 2). — A general account of the occurrence of insect 
pests and of invest iga turns conducted, presented largely under the headings of 
the crops, etc., affected. 

The plans of an underground insectary for use in studies of soil-infesling in- 
sects are included. This insectary 14 consists of a concrete pit measuring 10 ft. 
6 in. wide, 22 ft. 8 in. long, and 8 ft. 6 in. deep. One-half of this is insulated 
from the air and constitutes the insect ary chamber proper; t lie cement roof is 
covered by 3 ft. of earth. The other half forms an entrance chamber, in which 
experimental material can also be placed. The latter chamber is covered by a 
wooden entrance budding, which penults access to the underground chamber 
by means of a trapdoor and stairway at all tunes of the year. A hydro- 
thermograph bus been kept in the mscclary, and has shown that a very con- 
stant degree of temperature and moisture can be maintained and the fluctuations 
which are experienced abmo ground can bo avoided. A satisfactory method of 
controlling temperature ami moisture conditions, it is expected, will be worked 
out, and our experience up-to-date is sufficient to demonstrate that this type of 
insectary offers great possibilities for the study of the life histories and bio- 
nomics of soil -infesting insects” 

Injurious insects and other animals observed in Ireland during the years 
1916, 1917, and 1918, G. IT. Carpenter {Roy. Dublin Soc. Econ. Proc., 2 
{1920), No. 15, pp. 259-272, pis. 6, figs. 1). — The more important insect pests of 
the period under report are br iofly considered. 

[Contributions on economic Insects] {Ztschr. Angew. Ent., 7 (1920), No. 1, 
pp. 22i, pis. 2, figs. 73; 7 (1921), No. 2 , pp. 471, figs . &£).— -The papers presented 
in the first of these two numbers (E. 8. H., 44, p. 57) include the following: 
Investigations on the Rape Blossom Beetle. {Meligcthes acncus Fab.J in Mecklen- 
burg, by K. Friederichs (pp. 1-36) ; The Resinol Solution as a Spray for Insect 
Control, by R. Falck (pp. 37-47) ; Are Some Phyllotrota Species Really Grain 
Pests? by R. Kieine (pp. 48-57) ; Observations on the Mediterranean Flour Moth 
Parasite, Nemeritis canescens Grav., being also a Contribution to the Knowledge 
of the External Anatomy of the Ichneumon! ds, by P. KrClger (pp. 58-67) ; Upon 
the Inclusions of Epithelial Cells of the Intestines of Bees and their Relation 
to Problems of Digestion, by A. Koehler (pp. 68-91) ; A Further Contribution to 
the Knowledge of the Biology of Bibio horlulcmus L., by E. Molz (pp. 92-06) ; 
The Tachinidae as Parasites of Injurious Insects, their Life History, Economic 
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Importance, and Classification, II, by W. Baer (pp. 97463) ; Contributions to 
the Biology of the Webbing Clothes Moth ( Tineola biscllicll-a) and its Control 
by Hydrocyanic-acid Gas, by W. Nagel (pp. 764-171) ; Use of Arsenicals Against 
Vineyard and Orchard Pests, by F. Stellwaag (pp, 1715-180) ; and New and Little 
Known Spider Mites, by F. Zaeher (pp. 187-387). 

The papers presented in the second number include the following: The Bio- 
logical Combat of Malaria in Macedonia, by E. Martini (pp. 225-286) ; The 
Hole of Animal Parasites and Disease Transmitters in the East African Cam- 
paign, by H. Morstatt (pp. 287-205) ; Ohloropicrifi in Insect Control Work, 
Particularly in Combating the Granary Wee\il, by J. Wille (pp. 206-810) ; The 
Nonne or Nun Moth Increase in the Hofoidinger Forest from 1800 to 3002, by 
Rebel (pp. 817-888); Trap-tree Methods for the Different Bark Beetles, by 
Sedlaezod (pp. 881-880) ; Control of Anobiitm striatum Oliv. by Use of Hydro- 
cyanic-arid (his, by \Y Nagel ( pp. 840-348) ; and Tlie Taehinidae as Parasites 
of Injurious Insects, Their Life History, Economic Importance, and Classifica- 
tion, III, by W. Baer (pp. 840 -423). The paper by Baer on the Taehinidae 
includes a systematic index of the hosts and their parasites, arranged by orders. 
A bibliography (pp. 410—116) and an index to the species, genera, etc., discussed 
in the papers (pp. 416-423) are included. 

Report of the government entomologist for 1018—19, C. O. Gowdet 
{Uganda Dept. A gr. Ann. Rpt. IP 19, pp. 8G-//0). — The author lists the more im- 
portant insects of the jear under the crops on which they occur. 

Report of the entomologist, L. J. Newman {Wed. Amt . Dept. Agr. Ann. 
Rpt. 1920, pp. S9-t/1). — This consists largely of a discussion of the occurrence of 
the more imjiorhmt injurious and beneficial Insects during the year. 

[Economic insects in Fiji), O. H. Knowles {11 ji Dept. Agr. Ann. Rpt. 1917 , 
pp. 8-12). — This is a report on the occurrence of the more important insects 
attacking bauanas. coconuts, cacao, citrus, corn, potatoes, ornamental plants, 
etc. 

Home local practices prevalent in South India in the control of insect 
pests, T. V. Ramak uisttna Ayvar (Agr. Jour. India ■, Id (1921), No. J , pp. 1/0-51, 
pis. 8). — This is n review of control measures commonly practiced in South 
India. 

Report of the proceedings of the third entomological mooting, hold at 
Push February 15 to 15, 1919, edited by T. B. Fletcher (Uni. Mating Pusa 
Rpt. Proe ., 1919 , rots. 1 , pp. Nil +1/17, pis. (19: 2 , pp. \ l + f /18-8J5, pis. GO ; 8, pp. 
Vf +836-1137, pis 53 ). — Papers presented at the third meeting of official ento- 
mologists of India and others are here re]K>rted (E S K., 36, p. 162). Those 
in the first volume include Insect Control, by R A. Andrews (pp. 23-32) ; 
Annotated List of Indian Crop Pests, by T. B. Fletcher (pp. 88-311) ; Some 
Insects Recently Noted as Injurious in South India, by T. V. Ramakrishna 
Ayyar (pp. 814-828) ; Note on the More Important Insect Bests of Planting 
Districts of South India and the Methods of Control Used, 1917-38, by It. D. 
Anstead (pp. 328-832) ; A List of Lepidoptera Noted to Attack Cultivated 
Plants in Ceylon (pp. 332 337), and A List of Plants With Their Lepidopterous 
Pests in Ceylon (pp. 337-343), both by It. Senior-White; lists of pests of 
cereals, pulses, oil-seed plants, tobacco, vegetables, and sugar cane, respectively, 
m Burma (pp. 341-352, 854) and Notes on Miscellaneous Pests in Burma (pp. 
352, 353), all by K. D. Shroff; and Borers in Sugar-cane, Rice, etc., by T. B. 
Fletcher and C. C. Ghosh (pp. 354-417). 

Papers in the second volume include Some Indian Economic Aleyrodldae (pp. 
418-433), The Rico Leaf hoppers (Nepkotcttix bipunetatm Fabr. and V. aptcaU* 
Motsch. ) (pp. 433-443), Some Pests of Cotton in North Bihar (pp. 547-561), 
Index to Indian Fruit Tests (pp. 564-595), Tukra Disease of Mulberry [Phena- 
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coccus hir tutus] (pp. 010-618), and Lnc Culture in India (pp. 782-800), all by 
C. S. Mlsra; Cotton Bollworms in India, by T. B. Fletcher and C. S. Misra (pp. 
443-472) ; The Pink Bollworm in Egypt, by L. II. Gough (pp. 472-532) ; Ex- 
periments in Egypt on the Survival of the Pink Bollworms (Resting Stage 
Larva?) in Ripe Damaged Cotton Bolls Buried at Different Depths, by F. C. 
Wlllcocks (pp. 532-547) ; List of the Pests of Fiber-yielding Plants in Burma 
(PP* 562, 563), List of the Pests of Fruit Trees (Including Palms) in Burma 
(pp. 596-600), Notes on Some Land and Marine Crabs and Field Snails which 
are Pests in Burma (pp. 680-694), Notes on the Red Worms Found in the 
Ngachima Paddy at Hmawbi (pp. 694, 695), and List of the Pests of Stored 
Products, Spices, and Drugs in Burma (pp. 762, 763), all by K. D. Shroff; 
Coccids Affecting Fruit Trees in Southern India (pp. 601-009), and A Note 
on Our Present Knowledge of Indian Tbysanoptera and Their Economic Im- 
portance (pp. 618-622), both by T. V. Ranmkrishna Ayyar; The Methods of 
Control of Aqrotis ppsilou in Bihar, by II L. Putt (pp 622-625) ; Control of 
the Melon Fly in Hawaii by a Parasite Introduced from India, by D. T. Fulla- 
wny (pp. 625-629) ; Insect Pests of the Tea Plant in Formosa, by T. Sb Iraki 
(pp. 629-609) ; Helopcltis their ora Wnterh., by E. A. Andrews (pp. 669-671) ; 
Lantaua Insects in India, by Y. Ramacbandra ltao (pp. 671-680) ; A Note on 
Crabs as Pests of Rice (pp. 680-689) and Beekeeping in India (pp. 770-782), 
both by C. C. Cliosh; Some Problems in Forest Insect Control, by C. F. C. 
Beeson (pp. 696-704) : The Preservation of Wood Against Termites (pp. 705- 
712), and Stored Gram Pests (pp. 712-761), both by T. B. Fletcher and C. C. 
Ghosh; Mercury as an Insecticide (abstract), by K. huuhi Kaiman (pp. 761. 
762 > ; Potato Preservation in tlie Bombay Presidency, by U. S. Kasergode (pi>. 
763-770); The Ptr*a Experiments <>n the Impno emcnt of Mulbeiry Silkworms 
(pp 800-808), and The Rest Method of Eliminating Pebrine from Multivoltine 
Silkworm Races in India tpp. 809-835), both by M. N. I>e; Pebrme in India, 
by C. M, 1 1 ut < binson (p. SOS); and Exhibition of Specimens and Drawings of 
Indian Wild Silk Moths, by C. M. Inglix (p 825). 

Papers in t ho third volume include The Life History of Cali quid caehura, by 
.T. IL Watson (pp 836-838); Life Histories of Mierelepidoptera (abstract) (pp. 
838-857), Hints on Collecting and Presen ing Insects (pp. 930-974), Note on a 
Very Curious (Iconic trid Lar\a (pp. 978, 979), Indian Epipy ropidae (pp. 
979-982), Indian Fossil Insects (pp. 1)83-990), Tlie Desirability and Practica- 
bility of the Preparation and Publication of a General Catalogue of All De- 
scribed Indian Insects (pp. 990-999), and Note on Plant Imports into India 
(pp. 1052-1070), all by T. B. Fletcher; Exhibition of Drawings of Early Stages 
of Indian Butterflies, by F. C. Fraser (p. 857) ; The Life History of Orthezia 
iH'Sipnis (abstract) (pp. 857. 85.8), and The* Function of the Prothoracic Plate 
in Brtichus chhuwsis (abstract) (pp. 858, 859), both by K. Kunhi Kanrian; 
Some Tnseet Prey of Birds in the Cent ml Provinces, by E. A. D'Abreu (pp. 
859-871) ; Some Notes Toward the Life History of Comocrilix pin ia Meyr., by 
It. Senior- White (pp. 872--S75) ; Notes on Rearing Insects in ITol Climates, by 
T. B. Fletcher and C. O. Ghosh (pp. 875-892) ; Breeding Cages and General 
Insectary Technique* for Wood Borers (pp. 892-895), and Note on the Decimal 
Method of Subject Indexing Entomological Literature (pp 1048-1951), both 
by O. F. O. Beeson; Notes on Night-flying Dragonflies (pp. 895 897), Note on 
the Larva? of Calochrysops strabo Feeding on Cycas (pp. 897, 898), and Spiders 
as Checks on Lepldopterous Larva? (pp. 898-900), all by F. C. Fraser; The 
Comparative Invisibility of Pupil io d cm ok: us During Flight; (pp. 900-903), and 
A Method of Preserving Butterflies and Other Insects (pp. 974-976), both by 
E. II. Hankin ; The Proportions of the Female Forms of Papilio polytes L. in 
the Different Parts of Its Geographical Range, by E. B. Poult on (pp. 903-906) ; 
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Tbe Importance of Insects to Fisheries, by B. Prashad (pp. 90&-909) ; Note 
on a Musciphagous Wasp (Btmbex lunata) (pp. 909, 910), Notes on the Life 
History of Cantao occllatus Th. (pp. 910-914), Notes on the Life History of 
Polyptyehus dentatus (pp. 914-918), Notes on the Life History of the Pollu 
Flea-be«*tle ( Long (tarsus nigripennis Mots.) of Pepper (pp. 925-928), On the 
Insect Parasites of Some Indian Crop Pests (pp. 931-930), Notes on Two 
Psjllid Galls Exhibited, with Remarks on Indian Psyllidae (pp. 1030, 1031), 
Note on Some Swarming Fulgorld Bugs (pp. 1032, 1033), and Euiuastacinae 
from South India (pp. 1033, 1034), all by T. V. Ranmkrishna Ayyar; Some 
Observations on the Life History of ail Erotylid Breeding in Italian Millet 
(pp. 919-921), and Some Recently Noted South Indian Melolonthiciae of Eco- 
nomic Importance* (pp 1028, J029), both b,\ P. Y. Isaac; The Life History of 
the Moringa Stem Borer, by T. V. Subramaniam (pp. 922-925) ; On Some of 
the Bionomics of BruehUlae (Lariadae), by R. S. Kasergode (pp. 928-931); 
The Importance of OoIlocUng, by D. Sharp (pp. 970-978); A Sketch of Our 
Present Knowledge of Indian Microlepidoptera, by E. Meyrick (pp. 999-1009) ; 
The Trichonympbid Parasites of Some Indian Termites, by F. de Hello (pp. 
1009-1022) ; Genitalia of Some Ceylonese Ilesperiadae, by W. Orniiston (pp. 
1022-1025) ; On the Bollwonn Parasite Described as Rhogas lefroyi by Dudgeon 
and Gough, by O. T. Brues (pp. 1020-1028) ; Suggestions Regarding Publication 
of Communications on Entomological Subjects (pp. 1034-3042), and Some 
Aspects of Economic Entomology in India (pp. 1073-1081), both by O. 0. 
Ghosh; Tin* Preparation and Reproduction of Scientific Illustrations, by A. W. 
Slater (pp. 1043-1048) ; Entomological Education in Agricultural Colleges (pp. 
1070-1073) ; and The Organization of Entomological Work in India (pp. 
1081-1094). 

A subject index of 37 pages is included. 

Insect enemies of cotton and means for their control, L. A. CATONr ( Rev, 
Ayr Puerto Rico, 6 (1921)* No. 3, pp. 25-31). — This is a brief summary of 
information. 

Scar damage done to apples and pears by insects, F. V. Thkotialp (Fruit, 
Flower, ami Vey. Trades' yearbook , 1021, pp. 25-21, figs. 8 ). — This is a brief 
account illustrated In drawings showing the scars of fruit caused by different 
pests. 

Some notes on the fruit worms of British Columbia, R. C. The herne (8<st. 
Ayr., 1 (1021), Ye. 8, pp. 1 16-1 10, figs. If ). — This paper, accompanied by illustra- 
tions, lias boon prepared for use in the ready determination of larval identity of 
various fruit-infesting larvae attacking orchard trees in Canada. 

The food plants of Indian forest insects, C. F. C. Beeson (Indian Forester, 
45 (1910), Nos. 2 , pp, 49-53; 3, pp. 189-153; 6, pp. 312-823; 9, pp. 488-495 ) .— In 
this list the families and species of insects are arranged in alphabetical order, 
both the common and scientific names of I he host plants of each species being 
given. 

Sanitary entolomogy: The entomology of disease, hygiene, and sanita* 
tion, edited by VV. D. Pierce (Boston: Richard (1. Badger, 1921 , pp. X VI -f- 
10-518 , figs. 150 ), — The present work is based upon lectures prepared for use 
by a class formal in May, 1918, for the purpose of preparing its members for 
service -during the war, the lectures having been revised up to the date of March 
1, 1919. The book, which consists of 35 chapters, includes a tabulation which 
shows the relation of insects to the transmission of diseases (pp. 473-497). In 
the preparation of tbe work tbe author was assisted by C. T. Greene, R. II. 
Hutchison. B. H. Ransom, F. C Bishopp, J. L. Webb, G. H. Lamson, Jr., A. N. 
Ca udell, H. A. Ballou, and E. W. Laake. 
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The biology of North American caddis-fly larvae, J. T. Lloyd ( Lloyd 
Libr , Bui. 21 (1921), pp . 124 , Ags. 197). — This work Includes a list of the more 
important writings on the immature stages of North American Trlchoptera. 

Control of the pear thrips, C. R. Phipps (New York State Sta. Bui. 484 
(1921), pp. 3-11, pis. 5). — In work at Geneva during the past two years, the best 
results have been obtained with either miscible oil or whale-oil soap, 5 lbs. 
to 1 pint nicotin sulphate and 100 gal. water. The killing power of a high- 
grade miscible oil is very great, for death immediately follows contact with 
the spray. Although soap has given fairly good results, its killing power is 
slightly less than that of oil, and the penetrative power is only moderate. 

The experiments have demonstrated that while the pear tlirips is a difficult 
pest to combat, since it appears suddenly, enters the buds quickly, and requires 
prompt and very thorough spraying, yet it can be effectively controlled by 
spraying. The critical period for successful spraying begins with the emergence 
of the adults and continues until the buds open. Three or even four sprayings 
may be advantageously employed, one or two when the adults first appear, a 
third when the blossoms are in the cluster-bud stage, and a fourth against the 
larvae when the petals are falling. An outfit capable of maintaining a pressure 
of from 2W) to .300 lbs. should bo used. 

New Thysanoptera from Florida, VI— VTO, ,T. R. Watson (Fla. Ent ., 4 
(1920), Nos . /, pp. 13; 2. pp. 18-23, 27-30; 4 (1920), No. 3, pp. 35-39).—' This 
continuation of the papers on Florida tlirips, previously noted (E. S. R., 41, 
p. 847), includes keys for the separation of Iloplandrothrips, Clnrothrips, 
Ileterothrips, Eurytbrips, and Haplothrips. The genera Myrmecotlirips and 
Doliohothrips are erected, and nine species are described as new. 

Essay on the American species of Aradus (TTemiptera) , H. M. Pabshley 
(Trans. Amcr. Ent . Hoc., 47 (1921), No. 1, pp 100, pis. 7). — This is a synopsis of 
the genus Aradus, of which 00 forms are recognized. 

Hopperburn of potato and its control, J. E Kotila ( Mulligan Stn. Quart. 
Bui. 3 (1921), No. 4 . PP- 128-131, figs. 3). — \t is pointed out that experiments at 
the Upper Peninsula Substation, at Chatham, Mich., during the 1919 and 1920 
seasons, as well as at other experiment stations, have proved conclusively that 
the potato leafhopper is the cause of hopperburn, formerly termed " tipburn.” 

This leafhopper passes the winter, under Michigan conditions, in the adult 
stage, hibernating in trash along fence rows or among the leaves in the wood 
lot. There are two complete generations and a partial third on potatoes in 
Michigan each year. The use of Bordeaux mixture as a repellant of the pest 
is recommended, four applications to be made at the rate of 5 : 5: 50. 

A study of the behavior of carbon disulphid when injected into the soil 
and its value as a control for the root form of the woolly apple aphis, B. R. 
Leach (Soil Sci., 10 (1920), No. 6, pp. pis . 2, figs . 8). — This is a report 

of experimental work conducted in Maryland, Virginia, and West Virginia 
during the seasons of 1915 and 193(>, with a view to determining the actual 
value of carbon disulphid as a control measure for the woolly apple aphis. 

The results show that aphids infesting roots growing near the surface of the 
soil, or in decomposed trash at the surface of the soil, escape the action of the 
fumes, and the aphids thus escaping serve as a source of reinfestation. Were it 
not for the injury arising from the use of the material, young apple trees 
infested with woolly apple aphis could be maintained in a vigorous condition 
with one annual treatment at the most, for the number of aphids would be 
so reduced as to render the injury caused by them negligible. 

“The conditions which influence the diffusion of carbon disulphid in the 
soil are, first, the soil type; second, the soil mixture; and third, the depth 
and arrangement of the dosage holes. Of these three factors, the moisture 
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content of the soil is the limiting one. Variations in atmospheric or soil 
temperature throughout the growing season apparently do not affect the at- 
tainment of maximum diffusion* and for this reason it can he secured at any 
time during the growing season when soil-moisture conditions are favorable. 
It was found impossible to apply carbon disulphid at any time during the year 
when soil conditions were favorable without causing injury to the apple tree. 
Direct injury resulted to the roots and indirect injury to the branches and 
foliage, apparently due to the interference with normal transpiration.” 

The American blight or the woolly aphis, Eriosoma (Schizoneura) lanl- 
gera Hans., C. S. Misba. (Ayr. Jour. India , 15 (1920), No. 6, pp. 627-635, pis. 
5). — An account of this pest, particularly as relates to its occurrence in India. 

The woolly aphid of the apple and elm, I, F. V. Theobald (Jour. PomoL, 
2 (1921), A o. 2, pp. 73-92, pis. 5, figs. 2). — Tills is a report of biological studies 
in England, with references to the literature. The author has followed its life 
cycle on elm and apple and found it to be the same in England as reported by 
Patch for this country (E. S. It., 36, p. 755). In England he has found it on 
XJlmus cam pest tix, V. montema , and two other species. Notes on the woolly 
aphid of the pear and the woolly aphids of the hawthorn are appended. 

Observations on the control of black scale in Chula Vista* E. L. Prizes 
(Calif, Citroyr ,, 6 (1921), No. 7, pp. 2f/4, 252, 253 , figs. 2). — This is a discussion 
of the control of the black scale in the moist climate of the Chula Vista region 
along San Diego Pay, where the pest is most prolific and where climatic condi- 
tions cause two well-defined hatches. It is concluded that the two hatches do 
not justify the application of control measures without careful inspection of 
the orchard to he treated, since the seasonal hatch may have been interfered 
with by previous artificial control. A report of investigations of the black 
scale, by Qnayle and Rust, has been noted (E. S. R.. 26, p. 554). 

Seasonal history of black scale and relation to biological control, H. Com- 
perk (Calif. Citrogr. f 6 ( 1921 ), No. 6, p. 197, fig. 1). — This is a popular account of 
the black scale and of its natural enemy Aphgcus lovnxbunji. 

Report upon a collection of Coceidae from Lower California, G. F. Ferius 
(Stanford llniv. Pubs., Vniv. tier., Biol, tici / (1921), No. 2, pp. 59-132, figs. 
52). — This report is based upon results of collections by the autnor and an asso- 
ciate made m the southern portion of the peninsula during the summer of 1919. 
Eighty-live species ot Coceidae are listed, of which 70 are from the Cape Region 
and 29 are described as new. The genera Steal ococeus and Xerococcus are 
erected. 

The European horse-radish web worm, F. H. Chittenden ( V , ti. Dept. Ayr. 
Bui. 966 (1921), pp. 10, figs 8). — The European horse-radish webworm (Brcr- 
(testis straminalis JI him.) was first discovered in injurious numbers in Virginia 
near the District of Columbia in 1919, prior to which time reports of its in- 
jurious occurrence had been nearly all confined to the maritime Provinces of 
Canada, although attack had been noted occasionally in Massachusetts, New 
York, New Jersey, amt Wisconsin. It is pointed out that this species makes 
the third specific enemy of horse-radish inhabiting North America, the other 
two being the introduced horse-radish flea-beetle (Phyllotrcta armor aeiae Koch) 
and the nathe horse-radish webworm ( Plutella armoraria Busck). There are 
two other webworms that affect horse-radish in this country, both introduced 
from abroad, namely the Imported cabbage webworm and the diamond-back 
moth. 

Technical descriptions are given of IJ. straminalis in its several stages, and 
notes on its distribution, occurrence and habits, natural enemies, etc., are pre- 
sented. It is a native of the Old World, being found in Great Britain and 
Ireland. It is known to occur in Cape Breton Island, Quebec, and Nova Scotia 
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in Canada, and in Massachusetts, New Hampshire, New York, New Jersey, 
Illindis, Wisconsin, the District of Columbia, and Virginia. 

In Europe the species has been recorded as feeding in confinement on wild 
plants of the genera Barbarea, Sinapis, and Cardamine. It was recorded by 
Harris on horse-radish and turnip and by Fletcher as attacking these plants 
and cabbage in Canada. 

The larva is a greenish caterpillar with reddish or purplish tints, measuring, 
when full grown, about 0,75 in. in length. It feeds on the lower surface of the 
leaves, which it frequently webs together near the ground, and also attacks the 
stalks. “It passes the winter as a larva in an earth-covered pupal case near 
the surface of the ground and the moths appear some time in May. In Virginia 
the eggs hatch in 7 or 8 Cays, and the larvae begin by feeding on the leaves, 
when abundant attack the stalks, and attain full growth in about 8 weeks. 
They then transform to pupae and about throe weeks later produce another 
brood of moths, making an approximate life cycle of 7 or 8 weeks, depending 
on temperature. At least two generations a year are produced in Virginia.” 

A singlo parasite, lira von wont realm six Morr., was reared from the larva at 
Arlington, Va„ September 0, 3019. The pest may be controlled by arsenicals 
and h^ hand picking on horse-radish and, more readily on other crops, by fall 
and spring plowing and frequent cultivation. 

Pink bollworm notes ( A gr. News [Barbados], 20 {1921), No. 494, p. 106). — 
It is stated that the pink boll worm has now up] tea rod in Nevis and in St. Croix 
of the Virgin Islands, making four islands in the Leeward Islands and the 
Virgin Islands groups in whieh this insect now occurs. 

Life histories of Indian insects, Microlepidoptera, T. B. Fletcher {India 
Dept Aar, Mem Eut. >SV/ , 6 {1920), No. 1-9, pp. //-f£77, pis. 68, fig. I).— The 
author hero brings together the present status of knowledge of Microlepidoptera 
occurring in India. It is stated that in the present and subsequent papers the 
earl> stages of 590 species will be dealt with Many of the species and the 
nature of their in jury are illustrated in colors. 

The mosquitoes of New Jersey and their control, T. ,1. Hkam.ee {New Jer- 
sey 1 S7//v. Bnl. H/ f S {1921), pp. 229, figs. 121). — This is a revised edition of Bui- 
let in 270. pieviously noted (E. S. II, 54, p 04). 

The early stages of Tabanidae (horseflies), \V. March and {Rockefeller 
Insf. Med. Research Monog. No. 13 {1920), pp. 203 , pis. 10). — This is a report of 
investigations by the department of animal pathology of The Koekefellor Insti- 
tute for Medical Research, at Princeton, N. J. The results are presented under 
the headings of history of investigations, description of early stages, bionomics, 
special anatomy of larvae, unidentified species of Tabanus, parasites of tlie 
early stages of Tubamdue, notes on methods of rearing and studying tabanids 
In earl> stages, etc. A bibliography of four pages and a statistical table of 
results on early stages are included. 

Further notes on Ambopogon hyperboreus Greene (l>iptera) t C. T. 

Greets n {Eut Nor. Wash. Proc ., 23 {1921), No. 5, pp. 107-109). 

A preliminary catalogue of the Siphonaptera of Switzerland, K. Jordan 
and N. C. Rothschild ( Ectoparasites , / {1920), No. 2, pp. 7 3-122, figs. 27). — 
Fifty-one forms are described as occurring in Switzerland. A list of 47 hosts 
and their Ilea parasites is included. 

Genotypes of the elaterid beetles of the world, J. A. Hyslop (17. N. Natl. 
Mus. Proc., 58 {1921), pp. 621-680). 

Report on operation for the control of Phytalns smith! during the 
season 10319—20, H A. Tempany (Mauritius: [Dept Agr. j, 1 1920], pp. — 
This is a report of work with P, smithi. 



062 


EXPERIMENT STATION RECORD. 


[Vol. 45 


Temperatures fatal to larval of the red-headed ash horer as applicable 
to commercial kiln drying, F. C. Craighead and W. lv. Loughborough {Jour, 
Forestry , 19 {1921), No, 3, pp. 2 5 0-25 If ). — The authors’ study led to the conclu- 
sion that the larva* of the red-headed ash borer ( Neoclytus crythrocephalus 
Fab.) are hilled in any ldln process which can be considered practical for the 
seasoning of ash, regardless of the thickness. “Even temperatures as mild as 
those used In Schedule 2, Specification 20,000 A, Bureau of Aircraft Production, 
which range from 105 to 135° F., are fatal to them. Subjecting infested material 
to a temperature ot 110° for 45 hours resulted in 100 per cent death of the 
lame. Tern |>eratu res of about 125 to 130° will kill the larvte within an hour 
after the wood becomes heated through. 

“Dry heat is fatal to the lame at a lower temperature than hot water for 
the same period Water at 125° for an hour was fatal to only 75 per cent of 
the larva* treated, while dry air at 125° resulted in KX) per cent death in two 
minutes. The time required to produce 100 per cent death in dry air at 120° 
was 10 5 minutes, while the same e fleet was produced in water only after 2.5 
hours. These time limits are not to he considered absolute limits, but merely 
to show in a general way that drv air is much more effective than w r ater in 
producing the death ot the lame at lower temperatures. 

“In the dry -air experiments several lame of Xylot realms colonus Fab. from 
hickory were used, and the effects were similar to those produced on N. 
erythroeephalus. Although it U hardly likely that ihe^o same temperatures will 
he equally fatal to other insects, such as those native to the Southern States, 
it is probably safe to assume that 11 commercial kiln schedules above Schedule 
2 are used on other woods, other species of borers that may be in the wood will 
he killed/’ 

Roplocerainbyx and the dying off of sal, O. F. C. Beeson {Indian Forester \ 
{1921), No. 2, pp. 6*8-76 , ;>Z. Investigations reported indicate that H . 
spinkvrnis Newm. is essentially a secondary i actor in the loss of sai trees, 
but that under epidemic conditions this borer may cause the death of weakened 
trees. 

Dusting cotton for the control of the boll weevil, IX 0. Warren {Ga. Stale 
Bd. Eul Itul. 56 {1920), pp. 16, jigs. 3). — This is a report of dusting experiments 
conducted on several plantations in the vicinity of Valdosta, flu., during the 
year 1019 fJulcium arsenate at the rate of 5 lbs. per acre w r as applied by 
means of horsed rawn motor driven Niagara machines, from *1 to 0 applications 
being made. In one held the falciun* arsenate was mixed with lime at the 
rate of about 1; G*of lime, and in another field zinc ursonite was used. 

The dusting proved profitable in practically all of the tests, although the 
profit was not large in any case, *$10.2-1 per acre being the largest amount. On 
two plats where the dusting was not started until August 1 there was no 
increase in yield. Directions fin- applying the poison arc included. 

Reports of dusting work with the boll weevil by Ward in Georgia (K. S. R., 
43, p. 150) , Hinds and Thomas in Alabama (K S. it., 45, p. 00), Watkins- in 
Texas (E S. It , 43, p. 402), and by Hoad and Cassidy in the Mississippi Delta 
(E. S. It . 43, p 850) have been noted. 

Fighting alfalfa weevil, O. Wa Iceland (Idaho Ayr. Col. Ext. Bui 50 {1921), 
pp. 27, Jigs. 9).— This is a summary of information on the nature of the injury 
of this pest, its occurrence, and means of control. 

Ants in dwellings: A method of destroying these troublesome pests, 
E. McDaniel {Michigan Sta. Quart. Bui., 3 {1921), No. If, pp. 127, 128). — It in 
pointed out that for control purposes the ants that infest houses In Michigan 
may be divided into two classes, namely, those that like sweets, including the 
large carpenter ants and several species of brown ants of varying size, and 
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those that like grease, or the very tiny red ants. In order to permanently rid 
a dwelling of these nuisances it is necessary that their nests be destroyed, and 
this is most easily accomplished by inducing the ants to do the work themselves, 
B'or the sweet-loving ants a mixture of tartar emetic and extruded honey at 
the rate of 1 part of the poison to 20 of the honey is recommended. The grease- 
eating species may be controlled by working a small amount of tartar emetic 
into bacon rind, or by using one part tartar emetic to 20 parts of grease. 

A beehive designed for the production of beeswax suitable for use by 
natives of the southern Sudan, H. II. King (l Wellcome 21 op. Research Lab.] 
Ent. Bui. 11 (1920), pp. 11, pi. 1),— This is an account of a variety of the honey- 
bee (Apis mclii (lea umcolor adansom ), which occurs commonly throughout the 
central and southern provinces of the Anglo-Egyptian Sudan, and of the means 
by which production of and trade in beeswax may be stimulated. 

The males of the ichnemnonid genera Myersia and Thaumatotypidea, 
with descriptions of new T species (Hym.), U. A. Cushman (Ent. Boc. Wash. 
Proa 28 (1921), No. 5, pp. 109-1/2, fig. 1 ). 

Remarks on the genus Pleurotropis, with description of a parasite of 
Tracheitis tabidus Fab. ( Hynieiioptera: Chalcidoidea) , A. B. Gaiian (Ent. 
Boc. Wash. Proc., 23 (1921), No. 5 , pp. 113-120 , figs 2 ). — The species P. benefiea, 
which attacks the black grain-stem saw fly, T. tabidus (E. N. It., 43, p. 3G3), is 
described as new. 

New reared parasitic Ilymenoptera from the Philippines, A. B. Gatxan 
(Philippine Jour. B n. y 17 (1920), No. Ip pp. 348-851), — Species here described 
Include llomalolyhis mnndus reared from Pseudococcus virgatus Cklh, Taftia 
so is set ia e reared from Bakssetia ficinisphacnca Targ., Acroehsmdes luzouensis 
reared from Tcctocoris hneola Fab., Elasmus albonmmUitus reared from Acro- 
< creeps sp., Pleurotropis anomala ronml lrom Endclus buketi Kerr., and 
Aphanurus banksi reared from Tcctocons Uncola Fab., all in Luzon. 

FOODS — HUMAN NUTRITION. 

Physiology and national, needs, edited by W. P. Hatj.ibttrton (London: 
Constable d (be. 1919, pp. VII +1(1 2).- — This volume consists of six lectures 
which were delivered at King's College. Ixmdon, during HR 9, on various aspects 
of the relation of physiology to national needs. The subjinTs and authors are 
as follows: Physiology and the Food Problem, by W. I). Halliburton; Vitamins, 
Unknown but Essential Accessory Factors of Diet, by F. <J. Hopkins; Scurvy, 
A Disease due to Absence of Vitamin, by A. Harden; Physiology in the Study 
of Disease, by D. N. Patou ; The Conservation of our Cereal Reserves, by 
A. Denby ; and Physical Training and the Open-air Life, by M. S. Pombrey. 

Processes of flour manufacture, P. A. Amos (London and New York: 
Longmans, (Jreen d Co., 1920, 2. cd ., pp. N 11+280, pi. 1, figs. HP. —This is a 
reprint of the 1915 (second) edition of this book, the lirst edition of which 
has been previously noted (E. S R, 29, p. 203). 

On rope (and sourness) in bread, together with a method of estimating 
heat-resistant spores in flour, D. J. Lloyd, A. B. Clark, and E. 1). McCkea 
(Jour. Ilyg. [Cambridge], 19 1 (1921), No. 4, pp. 380-393 ). — This report of an 
investigation of rope in bread includes a brief literature review; the results 
obtained in the Isolation of causative organisms from bread, flour, and grains, 
and in the study of the chemical changes produced in bread by these organisms ; 
a method of estimating heat resistant spores In flour, and the distribution of 
the spores in flour, flour mills, and baking houses; and a study of conditions 
controlling the development of rope. 
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Six strains* of Bacillus mesentericus were isolated from grains and flour, and 
flve of these were also isolated from ropy bread. Some of these strains pro- 
duced an acid and others an alkaline reaction in bread. There appeared to be h 
close relation between the reaction produced and the destruction of the bread 
proteins. Those which produced a slight shift of reaction toward the alkaline 
side had very little proteolytic power, while those causing an alkaline reaction 
were strongly proteolytic. An increase in reducing sugar was noted in bread 
infected with some of the strains. 

The principal factors concerned in the growth of these organisms and the 
development of rope in bread are the degree of infection, moisture, tempera- 
ture, reaction of the bread, and composition of the flour. The optimum re- 
action for growth was found to he at pH- 0.5, the reaction of normal bread, 
while the inhibitory reaction is at pH—5.5, a reaction considered desirable for 
the optimum condition of the gluten but difficult of attainment in bakehouse 
practice. Whole rueal flour was found to afford the best medium for growth of 
B. me sent ericas, 90 to 80 per cent proving less favorable and 70 per cent still 
less favorable. 

Studies on the control of rope in bread (Amer. Inst . Bakina Bal. 5 U921) f 
pp. 18 ). — A study is reported of the effect of the addition to flour of various 
acids and acid salts to prevent the formation of rope. 

The H-ion concentration most favorable for the inhibition of rope was 
found to he slightly higher than pH =5. While it was found difficult to pro- 
duce bread of good quality and at the same time maintain a satisfactory Jidon 
concentration, fairly good results were obtained with the use of various 
combinations of dihydrogen potassium phosphate and acid sodium sulphate. 
Inoculated dough from patent and blend flours responded more readily to such 
treatment than the dough from clear Hour. A table is given of the varying 
combinations of the two salts used, with the resulting pH value, quality of 
bread, and extent of rope formation. A list of ,30 references to the literature 
is appended. 

Studies in nutrition. — V, The nutritive value of soy bean flour as a 
supplement to wheat flour, O. O. .Iounk and A. A. Ftnks ( Amer. Jour. Physiol, 
55 {1921), No. 2, ]>{). 455-461 , ftps. 8 ). — This contribution from the Bureau of 
Chemistry, r. 8. Department of Agriculture, reports the results of n series 
of experiments with soy bean Hour similar to those with peanut Hour (K $$. K., 
43, p. 703). Bread made with a mixture of 25 parts of soy bean Hour and 75 
parts of wheat flour, or with 15 parts of the iormer to 85 of the latter, con- 
tained a protein mixture arid water-soluble vitamin adequate for normal growth. 
A comparison of the index numbers showing I he ratio of the gain in weight 
to grams of protein digested, following the method of Osborne, Mendel, and 
Ferry (F S. It., 40, p. 705), showed that for the same amount of food con- 
sumed the sov bean bread diets are about two or three limes as efficient as the 
white bread diets 

Malt soup extract us an antiscorbutic, II. ,T. Berstenbeugkk ( A mcr. Jour. 
Diseases Children, 21 (1921), No. Jf, pp 815-826). — The author reports the rapid 
and marked cure of three severe cases of infantile scurvy by the administra- 
tion of 100 grn daily of malt soup extract, given in two cases in the form of 
Keller’s soup and in one in conjunction with S. M. A. (E. 8. It., 42, p. 000). 
The explanation offered for the presence of vitamin O In this lot of malt soup 
extract is the probability that the malt was made from a lot of barley possess- 
ing an unusually large amount of the vitamin. The possibility is suggested of 
manufacturing malt soup extract from barley of an age and state of germina- 
tion that would insure an adequate content of vitamin C. 
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The vitamin content of honey and honey icomb, P. B. Hawk, C. A. Smith, 
and 0. Bebgeim < Amer . Jour . Phymol 55 (1921), No. 3, pp. 339-31/8, figs . 6 ). — 
Essentially noted from another source (K. S. It., 45, p. 305). Experiments on the 
influence of honey upon gastric digestion ore also reported which show that the 
addition of honey to bread does not appreciably delay its digestion. 

The available carbohydrate in thrice boiled vegetables, L. O’ Re ixly and 
E. H. McCabe (Jour. Biol . (Them ., J/6 (1921), No. 1, pp. 83-89). — Determinations 
by the taka-diastase method are reported of the carbohydrate content of vege- 
tables boiled three times with 10 and 20 parts of water and with and without 
file addition of sodium bicarbonate in 0.05 and 0.1 per cent concentration. 

The extraction with 20 parts of water removed the carbohydrate more com- 
pletely than did extraction with 10 parts, but of the vegetables used only vege- 
table marrow, lettuce, and celery could be completely freed from available 
carbohydrate. Canned spinach, canned asparagus, turnips, beets, and onions 
were rendered approximately carbohydrate tree, while canned string beans, 
cauliflower, pumpkin, cabbage, and carrots retained about 0.5 per cent of avail- 
able carbohydrate after the third boiling. Sodium bicarbonate increased the 
amount of carbohydrate extracted from most vegetables, particularly cauli- 
flower. 

Vegetable fats and oils. [Soy bean], i\l. Rindl (Ho. African Jour. Indus., 
3 (1920), Nos. 6, pp. 518-531 ; 8, pp. V/2-V/9). — Included in this compilation of 
information on the soy bean are a number of recipes in common use in Japan 
and elsewhere tor soy bean preparations, including soy bean milk, curd, and 
meal, and the fermented products matto (fermented boded beans), miso 
trii>ened vegetable cheese), and shoyti (soy bean sauce). 

The fruits, O. Ahnou ( Lts 1’nnts. Hans- Author [ 1919 ) , pp. 211+2, tigs. 
77). — This and the three following \oluines belong to the previously noted series 
on tlic commercial utilization of fruits (E S. R., 42, p. (515). In the present 
volume the author cIimmisscs the composition of fruits and the general principles 
followed in their preservation iu the fresh state and by heat, dehydration, and 
cold storage. 

Red fruits, O. Amvor (Fruit* Rouges. Paris: Author 1 '1919], pp. 88+2, figs. 
£0). --Methods tire given for preserving gooseberries, currants, strawberries, 
cherries, raspberries, loganberries, and mulberries. 

Stone fruits, <\ Arnou (Fruit* a Notion r . Paris: Author F 1919), pp. 7 1+2, 
figs . 31) — The fruits treated in tins volume are apricots, peaches, prunes, pears, 
and quinces. 

Preservation by sugar, C. Arnou ((9mser ration par 1c Hucrc. Pari*: Au- 
thor [ 1919], pp. 106+3, figs. 27). — -General methods of preserving fruit by the 
use of sugar are discussed. 

Studies in the bacteriology of the cold pack canning method, R. Nokming- 
ton (Mich. Acad. Hri. 1 nn Bpt., 21 (1919), pp. 133-135). — Essentially noted 
from another source (E. S. R„ 43, p. 114). 

The importance of infinitely small chemical substances in nutrition, G. 
Bertrand (But. Hoc. Hci. ITyg . Aliment., 8 (1920), No. 1 , pp. 49-86). — In this 
paper the author discusses the presence and possible significance in tlie human 
organism of metals and metalloids occurring in minute amounts, of certain 
amino acids, and of vitamins. Tables are given of collected data on the content 
of various food materials in arsenic, boron, iodin, copper, manganese, zinc, and 
tluorin. The theory, based upon the discovery of small amounts of manganese 
in the enzym laccase, is advanced that the above-mentioned elements may be 
essential in the structure of enzyme or necessary for enzymic action. 

Note on the supposed identity of the water-soluble vitamin B and secre- 
tin, Q, V, Anrep and J. C. Drummond (Jour, Physiol, 54 (1921), No, o~ti, pp. 
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349-352 ), — The authors are of the opinion that the results reported by Voegtlin 
and Myers (E. S. It., 44, p. 765) are too inconclusive to warrant the assumption 
of the probable identity of the antineuritic vitamin and secretin. To test the 
theory further, extracts from yeast which showed marked growth-promoting 
and antineuritic properties were compared with secretin as to stimulation of 
pancreatic juice in dogs. The vitamin extracts were found to have no specific 
action on pancreatic secretion. It is also reported that the pancreas of a cat, 
showing typical symptoms induced by a diet deficient in vitamin B, responded 
in a normal manner to secretin and that secretin has been extracted from the 
mucous membrane of the intestines of cats showing the so-called polyneuritic 
condition to a very marked extent. 

The influence of heat and oxidation upon the nutritive and antiscorbutic 
properties of cow’s milk, E. V, Anderson. R. A. Dtttcher, O. II. Eckles, and 
J. W. Wiujttb ( 8 d ( nee, n ftcr 53 (192 1 ), No. 1375 , p. 445 ). — A brief note is given 
of a series of studies conducted at the Minnesota Experiment Station on the 
influence of heat upon tiie nutritive and antiscorbutic properties of milk. 

Milk boiled in the open air or pasteurized in closed vessels was found to 
retain its antiscorbutic properties, while milk from the same source pasteurized 
by heating at 145° 1<\ for 80 minutes with vigorous stirring lost its protective 
power against scurvy. Destruction of vitamin 0 also occurred when air was 
bubbled through the milk at 145° for 80 minutes and to a much more marked 
extent when oxygen or hydrogen poroxid was used, the destruction taking place 
with these reagents even at room temperature. Work still in progress indicates 
similar results in the case of orange juice. Those results point to oxidation as 
a much more important factor than heat in destroying \itannn C«. 

Cooking and vitamins, E. M. Dele (Rci. Pro<j. [London], 15 (1921), No. 60 , 
pp. 601-612) . — T1 ) i s is a general discussion of the stability of vitamins toward 
heat, with particular application to the choice of methods of cooking vitanun- 
contuining foods. 

The influence of cod liver oil and butter fat on the retention of calcium 
and phosphorus, S. V er (low, 1'lnjxio! , 54 (1921), No. 5-6 , pp. C V, 
017). — In this preliminary communication the results are reported of observa- 
tions on the calcium and phosphorus retention of an 8-mordhs-old subject 
during three 5-day periods in which a constant intake of Cat) and IV L was 
maintained with varying amounts ot fat The diets consisted, respectively, 
of cow’s milk iurnishmg a daily intake of 21 o gm. of fat, cow’s milk supple- 
mented with butter to lurnish *18.2 gm. tat, and skim nnlk furnishing 7.2 gm. 
of fat with cod liver oil 21.0 gm. The average daily ret on lion for the three 
successhc periods was 0.84, 0 80, and 0.86 gm. of CaO and 0.31, 0 28, and 0.22 
gm. of P/k, mwpectivelj. Those results are thought to afford no support to the 
claim of various workers that butter fat and cod liver oil in the diet specifically 
affect calcium retention. 

Gastric analysis. — III, The examination of the abnormal gastric residuum, 
W. W. Lehmann, M. E. Re ht fuss, and I\ B. Hawk (Jour, Anver, Med. Assoc., 
7 6 (1921), No. 20, pp. 1340-1342 ). — Continuing the series of papers on gastric 
analysis previously noted (E. S. R., 45, p 262), average data from the analyses 
of normal and abnormal gastric residuum, s representing interdigestive phases 
are presented and discussed. The standards of a normal residuum are given as 
follows: Volume from 20 to 100 cc. (average 50), total acidity, 10 to 50 
(average 30); free acidity, 0 to 30 (average 18); pepsin index, 2.8 Mett ; 
trypsin index, 9.1 average units; eryoscopie index. —0.47; and specific gravity, 
1.0056, with no traces of food, blood, or pus, and only slight traces of gastric 
mucus. Pathological cases show in general an increase in volume and in total 
and free acidity, with a decrease in pepsin index and either a decrease or in- 
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crease In trypsin index. The significance of fhese vuriatons and of the pres- 
ence of blood, pus. and mucus are discussed in detail. 

Food deficiency diseases, H Aeon {Berlin Kim. 'Wehnschr , 87 (1920), No. 
88, pp. 773-777). — -A general discussion. 

Diseases of infants due to prolonged foc»ding with excess of carbohy- 
drates, C. E. Bloch (Brit Med. Jour., No. 8189 (11)21), pp. 29.3-40$) .—Two 
pathological conditions brought about in infanta by feeding with excess of 
carbohydrates an* described under the terms “atrophia amylogenetica ” and 
“dystrophia amylogenefcica.” In the author’s experience, delicate and newly 
born infants are most susceptible fo the atrophic form and the stronger and 
somewhat older ones to the dystrophic form, particularly if from time to time 
they have had a little milk oi milk foods in addition to the carbohydrate diet. 
The symptoms, prognosis, and treatment of these conditions are described. 

Changes in the adrenal bodies and the thyroid resulting from inanition, 
ft. Vinckivp and M. ft. Hoijknrmig (Jour. Phwtiol . 8 (1911). No. 8 ~6\ pp. LXIX - 
r,XNI ). — Chemical determinations of the adrenalin content of the adrenals of 
normal and inanition white rats are reported, the results of which confirm 
the authors’ earlier observations that during the early stages of inanition there 
is an increase and during the later stages a decrease in the amount of adre- 
nalin in the adrenals The effects if inanition were found to be only temporary. 
Attention is called to the observation that the thyroids as well as the ad- 
renals hypertrophy during inanition. Sections of the thyroids of inanition rats 
showed that (lie colloid substance normally contained in the thyroid vesicles 
was almost entirely lacking. 

The relation of Bacillus botulirms to certain phases of home economics 
and agriculture, Z. Xoetttetu* [Wyani | (Mult. Acad. 8ci. Ann. Rpf , 21 (1919), 
pp. 127-182).' This is a discussion of the properties of Ti fxdulinux and its 
toxin, based upon the literatuie and personal studies previously reported from 
other sources, with particular rmerence to possible dangers in connection with 
silage obtained Bom tin* slnetl> anaerobic portions of the silo and with canned 
products pjopn red by the usual methods of rooking and canning. 

Treatment in botulism, V Bi ukk, d C Elokk, and n. Pisuiisi. ( \rrh. hit. 
Med , 27 (1921). N<t pp. 288-801/) —This is the ropoii of a critical study of 
the* literal ure on botulism and an extensive invest .gallon ol the causes and 
possible methods ol treatment of the disease The possibility of botulism re- 
sulting from the ingestion of toxin free organisms is dismissed In considerable 
detail, both from the literature and from the results of experimental inocula- 
tion of rabbits. 

“The major evidence as we have presented it hero favors the view that 
botulism in man very rarely, if ever, occurs following the ingestion of toxin- 
free organisms. The available evidence is too inconclusive to form the basis 
for any definite conclusions. Many of the facts presented can bo explained in 
more than one whj. Our own belief is that infection in human beings following 
tlie ingestion of toxin-free organisms never occurs Wo are inclined to believe 
that the organism does produce toxin in the alimentary tract following the inges- 
tion of preformed toxins and after paralysis has set in. Treatment of the di- 
gestive tract should be designed to neutralize and wash out the toxin and in- 
hibit or destroy the organisms.” 

A practical point brought out in this connection is the necessity of prolonged 
boiling of suspected food. Experiments are reported which indicate that spoiled 
canned foods giving the appearance of boiling for 7 minutes and subjected to 
actual boiling for 4 minutes are not safe to eat, and also that spoiled canned 
foods exposed to a temperature of 80° C. for 1 hour may appear to be boiling 
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\mTt of t\xe t\m£ dxxfe to \Yve evoY&YYon ot &%&. X\£Qtou& Y>oMYn& ot a\\ m$ws*M. 
foods lot at Yeast SO mmwtes before tasting Is recommended. 

Experimental work on the extent to which antitoxin is effective in prevent- 
ing death has shown that to be effective it must be given in excess before or 
very soon after the symptoms appear. The serum shouhi be polyvalent, bac- 
teriolytic as well as antitoxic, and should be injected intravenously. Tests of 
the effect of various foods on the appearance of the symptoms and on the death 
rate of botulism indicate that slight protection is afforded by substances such 
as oil or milk which retard the rate of absorption of the toxin. Certain sub- 
stances including sodium liydroxid, potassium permanganate, and liquid soap 
appear to have a neutralizing action on the toxin. In conclusion recommenda- 
tions are given for specific and general treatment of the disease. 

The occurrence of pellagra in patients apparently receiving an ample 
diet, W. F. Tanner and (I. L. Echoic {Jour. Amer. Med. Assoe., 76* (1921), No. 
20, pp. 138 7, 1888 ). — -The authors confirm the observations of Roberts (E. S. It., 
43, p. 8(52) that dietary eccentricities, principally against protein-containing 
foods, usually lm\e existed prior to the onset of pellagra in subjects provided 
with an adequate diet. A case report is given in illustration. 

Metabolism in pellegra: A study of the urine, 1\I. X. Sullivan, It. E. 
Stanton, and P. It. Dawson (Arch. hit. Med , 27 (1921), No. l h pp. 887 -403) 

In this paper are reported the results of analyses of the urine of pellagra 
patients at the Pellagra Hospital of the V. 8. Public Health Service at Spartan- 
burg, S. during 1017. The tabulated data reported include the volume and 
specific gravity of the urine, and the total ammonia, uric acid, creatiidn, urea, 
and undetermined nitrogen in daily output and in percentage of total nitrogen 
at varying periods from the time of admission to the hospital to the time of 
discharge. Two diets were used, one furnishing daily 2,010 calories and 13.01 
gm, nitrogen representing 81 gm. protein, slightly more than half of which was 
of animal origin, and the other 2,1)71 calories and 10.004 gm nitrogen repre- 
senting 103.78 gm. protein of which (57 per cent was of animal origin. The first 
diet was generally used on admission, and the second after the health and 
appetite of the patients had somewhat improved. 

The data obtained showed low excretion of P 2 On, total nitrogen, and the ordi- 
nary urinary ingredients during the active stage of the disease with a height- 
ened ratio of ammonia nitrogen and undetermined nitrogen, thus indicating a 
subnormal utilization of protein. After about a month on the curative diet the 
urinary constituents rose to approximately normal amounts, with readjustment 
to normal of the ratios of urea and ammonia to total nitrogen. 

Sulphoeyanate content of the saliva ami urine in pellagra, M. X. Sullivan 
and I*. It Dawson (Jour. Jlud. Chem., J f 5 (1921), No. 3, pp. 478-488). — Supple- 
menting earlier determinations of the thiocyanate content of the saliva of 
pellagra patients (E. 8. R., 41, p. 469), a comparative study was made in 1919 
of the thiocyanate content of the saliva and urine of pellagra patients at the 
U. 8. Pellagra Hospital, Spartanburg, 8. C., on admission and discharge from 
the hospital. 

As a rule the thiocyanate content of both saliva and urine was greater on 
discharge than on admission. The increase is thought to be associated with 
the betterment of the general condition of the patient, with betier assimilation, 
a higher protein metabolism, and presumably a greater detoxifying pow r er of 
the system as a whole. 

Clinical investigation of xerophthalmia and dystrophy in Infants and 
young children (xerophthalmia et dystrophia alipogenetica) , O. E. Bloch 
(Jour Hgg. [Cambridge], 19 (1921), No. 3, pp. 283-304, pU. 3, Jigs. 5).— This 
paper is an abridged English translation by Thaysen and E. E. Atkin of two 
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papern by the author on xerophthalmia In infants and young children published 
in Danish in 1917 and 1918, together with a brief account of the author's ex- 
perience with the same disease in 1918 and 1919. The publication in English 
of the reports of these studies was undertaken by the British Committee on 
Accessory Factors on account of their unusual interest when considered in 
conjunction with the experimental production of the disease in rats by a deficient 
diet 

The material reported upon in the first paper covered 40 cases from 1912 to 
1910 and 23 cases from 1917 to 1918, all among children treated in the chil- 
dren’s section of the State hospital at Copenhagen. Of the first 40 cases 5 
showed xerosis alone, 28 keratoma 1 a cj a of both eyes, and 7 of one eye only. 
In all these eases the eye lesion was only part of the disease. Three distinct 
conditions of malnutrition were noted and classified as carbohydrate atrophy, 
carbohydrate dystrophy, and a condition designated by the author as “dystro- 
phia alipogcnetiea,” all three of which were combined with xerophthalmia. The 
last two types are described in detail. 

The type described under the name of carbohydrate dystrophy was noted in 
infants under a year old who bad been for a long time on a diet consisting mainly 
of carbohydrates. The principal symptoms in addition to xerophthalmia were 
edema and hypertonicity of muscle, all of which disappeared under treatment 
with whole milk and cod liver oil. The children showing the third type, the 
principal symptoms of which were inhibited growth and loss of weight followed 
by the eye condition, had been on a diet of centrifuged milk, milk puddings 
made with this separated milk, and a limited amount of potatoes and bread. 
The 23 cases reported in 1917 were mostly of this third type. 

Among the points brought out in the discussion of the causes of xerophthal- 
mia are that, in addition to the absence* of the fat-soluble vitamin there are 
two factors of considerable importance in its development — the influence of 
season and of other infections on the appearance and course of the disease. A 
chart giving the seasonal periods of growth and the seasonal incidence of 
xerophthalmia shows that the cases of xerophthalmia all occurred during the 
seasons of greatest growth. “As xerophthalmia is caused by the absence of 
bodies essential for growth, it is clear that the disease will predominate during 
that part of the year when the organism consumes the largest quantities of 
lipoid bodies, for its growth, i. e. during the maximum period for growth.” 
The second is illustrated by the fact that the earlier cases of xerophthalmia 
were discovered in the final stages of prolonged disease. The author suggests 
as the explanation “that the specific lipoid bodies (vitamin A) are necessary 
for the formation of antibodies against infection and are continually used up 
in the process as in the case of growth.” 

The observations on xerophthalmia in Denmark during 1918 and 1919 afford 
a striking illustration of the relationship between vitamin A and xerophthalmia. 
During 1918 the disease almost disappeared, coincident with a radical change in 
the diet. Owing to the blockade the manufacture of margarin ceased and but- 
ter under State control was universally used in its place. 

The article is illustrated with photographs showing the three types of mal- 
nutrition noted with varying degrees of xerophthalmia. 

Xerophthalmia in fowls fed on polished rice and its clinical importance, 
L. E. Guerrero and I. Concepcion (Philippine Jour. 17 (1920), No . 1 , pp. 
99-108 ). — The authors call attention to the fact that they have observed 
xerophthalmia in experimental fowls on a polished rice diet. Since fowls live 
in apparently perfect condition for a long time on unpolished rice, the inference 
is made that the latter contains vitamin A, A brief review is given of clinical 
reports of xerophthalmia in Japan, Denmark, etc. 

72976°— 21 6 
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Laboratory manual of the technique of basal metabolic rate determina- 
tions, W. M. Bootijbt aud T. Sandifoed ( Philadelphia and London: W. B. 
Saunders Co ., 1920, pp. Ill, pis. 4i ftps. 14). — This manual, which has been 
prepared ns a guide to the use of basal metabolic rate determinations as a 
diagnostic procedure (E. S. K. f 45, p. 66), contains sections on the general 
principles of the method, details of the technique, and calculations of results. 
An appendix contains tables which have been compiled to simplify the regular 
methods of calculation and specimen charts from the Mayo clinic illustrating 
the observations involved, with the resulting calculations An extensive bibliog- 
raphy, photographs of the apparatus, and various tables are included. 

The physiological cost of muscular work measured by the discharge of 
carbon dioxid, A. 1>. Waclfe and G. dk Decree ( Roy. Sac. [London], Proo 
Ser, B. 91 (1920), Nos. 037, pp. 166-183, ftps. 3; li 639, pp. 229-248, ftps. 6).-~ 
Two papers are presented. 

I. The energy output of dock laborers during “ heavy loorlc.” — This reports 
in detail the results obtained in the investigation of the energy output of dock 
laborers, a few data from which have been previously noted (E. 8. B., 43, 
p. 463). The average results in net calorics per square meter per hour were 
117±2.6 for one subject for 3 days on a time scale of pay, ami 128±8.7 for 
another on 6 days of part time, piece, mixed, and time work. 

II. The energy output of laborers on cold storage v ork. — A similar study to 
the above is reported for cold storage workers, the work consisting principally 
in moving from storage van to storage chambers (temperature 16° F.) meat, 
poultry, cheese, etc. A short series of studies with three subjects at the Sur- 
rey Docks where the work was not continuous gave results yielding an average 
of 77±9.2 net calories per square meter per hour. Longer periods of observa- 
tion at storage warehouses connected with a large market gave a net cost of 
123±9.8 calories as the average of six determinations of two subjects on day 
work, while the average for a similar number on night work was 119±10.7. 

The physiological cost of printer’s work measured by OCL and expressed 
In calories, A. D. Waller and G. De Decker (dour. Physiol 53 (1920), 
No. 6, pp. CIV , CV). — Tables are given summarizing results obtained in observa- 
tions of the physiological cost of printer’s work. The average gross cost of 
the day’s work (9 hours) was 1,125 calories for men (means of 12 days’ observa- 
tion) and 855 calorics for women (mean of 5 days). Expressed as calories per 
square meter per hour the results were substantially the same for men and 
women, 35.4 ±1.67 for the former and 35.9±2.65 for the latter. 

The physiological cost of work in various departments of The Times 
Printing House, A. D. Waller and G. De Decker (dour. Physiol., 53 (1920), 
No. 6, pp. CV-CVlf. fig. 1). — A summary is given of the results obtained in a 
series of 65 observations of the CO* output of operators in six departments of a 
printing establishment during normal night work. From those have been cal- 
culated the gross energy discharge per man during the night work of 7$ hours, 
the mean energy output per hour per square meter of body surface and net 
values obtained by subtracting from the gross cost per hour (1) the calorific 
value of the OO* observed at rest immediately before work and (2) an average 
basal value of 2 ec. 0<h per second per square meter or 40 calories per hour 
per square meter, the body surface being calculated from body weight and height 
by Dubois’ formula. 

The total gross cost per night for the different groups was as follows: Com- 
posers 1,214, cast era 1,466, irnposers 1,642, proof readers 429, founders 1,129, 
and machinists 1,081 calories. All of these groups worked 7} hours with the ex- 
ception of the founders and machinists, who worked 6 and 7 hours, respectively. - 1 
The average net values in calories per hour per square meter were as follows 
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Composers* 47±7, casters 77±6, im posers 82±4, readers 0, founders 70±4, and 
machinists 53±3. Attention is called to the remarkably low value obtained in 
the proof reading room, the mean value of 34.6 calories per hour per square meter 
being practically the same as the observed resting value 34.4. “ This corresponds 
with the fact that the work of proof reading is wholly cerebral during almost 
complete muscular quiescence for an unbroken period of 74 hours. Our figures 
(which it would be desirable to control by further and closer observations) show 
clearly that the O <> 3 discharge can not be utilized as a guide to the food require- 
ments of all classes of workers; it indicates the cost of muscular work alone. 
We do not at present possess any certain knowledge of the cost of cerebral work. 
The case of the proof reader affords the clearest possible evidence that such 
work does not involve any sensible oxidation of carbon.” 

Energy expenditure in minor duties, E. I\ Catiicart and F. J. Trafford 
(Jour. Physiol., 53 (1920), No. 6\ p. XC/X). — Data on tbe energy expenditure in 
certain minor duties as determined by indirect calorimetry on a subject 4 hours 
after the last meal, breakfast, arc reported. The calories per square meter per 
minute expended wore as follows: For brushing boots and clothes and polishing 
buttons, 1.13: washing hands, face, and neck, and brushing hair, 1.52; window 
cleaning, 1 SI ; and scrubbing floor, 2.11 calories. 

The heat-regulating mechanism of the body, TI. f*. Barbour {Physiol. Rev., 
1 (1921). No. '!. pp 2P7 -320. 11(f D.--This comprehensive literature review in- 
cludes a bibliography of 161 titles. 

ANIMAL PRODUCTION. 

On the numerical expression of the degree of inbreeding and relation- 
ship in a pedigree, T. Eu.trwrcK ( Uncr. Nat., ,74 (1920), No. 6 * 77 , pp. 540-545, 
fig. /I --The author proposes (I) that the coefficient of relationship between 
sin* and dam for the nth grim at ion of a pedigree, K n , liav»* a \alue half the size 
of (hat suggested h\ Pearl (K. S. It., 38, p. 05), i. e, that the maximum co- 
efficient foi au.\ cornu at ion he 50; (2) that, a total relationship coefficient for 
the entire pedigree R rv< be adopted and taken equal to 2 /n times the sum of 
flie IPs from generation 1 lo generation w; and (3) that the proportions of the 
inbreeding m tbe pedigree due to tin* relationship between the parents be ex- 
pressed as a total relationship inbreeding index. 7v/r ?l , equal to 100 times the 
ratio of the sum of the NX to 11 k* sum of the /fs (Pearl’s inbreeding coefficients) 
from gonoranon 1 to generation n. Although the Z n , K n . and KZ n , functions 
lane a meaning onh when n is mi integer, the author follows Pearl in speaking 
of the corresponding total <*r pedigree t unctions as integrals and areas. 

Composition of silage, A J. Patten ( Michigan SI a. Quart Bui, 5 (1921), 
No. 4* P l } p2 ). — The following analyses of silage are reported: 

Phcmivul earn posit ion of four kinds of si f aye. 



Kind of silac« 


No. of 

Alois- 

Crude 

Ether 

Crude 

N-free 

Ash. 



samples. 

luro. 

protein. 

extract 

fiber. 

extract. 

Corn 




Per cl. 

Per ct. 

Per cf. 

^ Per ct. 

Per cl. 

! Per ct. 



12 j 

72. 35 

2. 52 

0.82 

1 0 20 1 

16.93 ' 

| 1. 13 

Corn sto\ or. . . 


"j 

2 | 

77. Hi 

1. 55 

. 10 

7. 55 

U 61 1 

j 1.06 

Sunflower. .... 



*> 

76. 35 

2.0(5 

.84 

7.14 

U 16 

1.85 

Hugtti boet tops 

(pit silo).. . 

► - - d 

\ 

76. 12 

3. 38 

19 j 

2 21 

8.06 1 

9. 71 


• Effects of some Cucurhita seeds on animal metabolism, B Masituovsky 
r our. Ayr. Research [U. H J, 21 (1921), No. 8 , pp. 523-539 ).—' The author, work 
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ing at the Now Jersey Experiment Stations, foil 18 80-lb. pigs for two months. 
Six received corn, middlings, and tankage throughout, forming a check lot. The 
others, in addition to these feeds, were given pumpkin pulp or pulp and seed 
during the early part of the experiment, and some toward the erul were given 
seed secured from a factory where pumpkins and squash were canned. 

Owing to the variation in the rate of growth of the individual pigs, tho 
author is unwilling to attribute to the method of feeding the slight differences 
in health and growth between the control and experimental groups, and con- 
cludes that the cucurbit seeds were in no sense injurious, but on the contrary 
formed a useful and economical feed The weights and feed consumption at 
weekly intervals of the individual pigs are tubulated and also the proximate 
composition of each of the feeds offered 

Experimenting with himself, the author ate cannery seeds, such as were used 
in the pig experiments, in connection with his remihir meals The seed coats 
were removed, and the seeds were browned and stc.dl :cd *u an o\en before use. 
The ingestion of those seeds caused a reduction in the Wimie of urine and an 
increase in the acidity The reduced volume was associated with decreased 
amounls of total nitrogen and Croat inin. U is stated that stockmen believe that 
the consumption of pumpkin and sqmmh seeds increases the kidney activity. 

Comparative investigations of the natural and artificial digestion of 
crude fiber, W. Thomann (\tift. LrberswU UuKryuch. n. Ih/a . Kchireiz. 
Gsndhtsamt 11 (1920) , No. 5-d, pp. 227-2.) 6b. — Tn this address the author pre- 
sents data cm the chemical coiirpomt ion and digestibility of the cmdo liber in 
hydrolizod wheat straw, and discusses (lie possibility of ming indirect methods 
of estimating the capacity of ruminants to digest cnid.* ober 

The straw was h^drolized by the Dalilem process i-onl mg without pressure' 
for five hours in 125 per cent sodium Indroxid). Untreated straw and the 
hydrolized material after washing with wafer or neutralization with whey were 
each fed to sheep in digestion trials and also digested artificially in ammoniacal 
cupric oxid according to the method of Mach (E. S. U., 13, p. 815). These 
results are assembled In the following table. 

Composition and di first Utility of the nude fiber hi hydrolized wheat straw. 



Cm do 
liber 
con- 
tent. 

| 

Comporat ion of 
exude fiber. 

Digested by sheep. 

Crude 
fiber 
soluble 
In On 
fNTTsi) 4 
(OH)}. 

Treatment of straw. 

* 

Pure 
eel hi- 
lost . 

Pen to- 1 
suns. 

J/ignm 

Crude 

fib'*?. 

Pure 

cellu- 

lose. 

Pen to- j 
sans. 


Per <t. 

Per ct. 1 

Per d. ! 

Per ct. 

Pent 

Per d. 

! 

Per ct. 

Per d. 

Untreated - ... . 

41 n; 

S3. . r >:. 

9.97 

9 91 

47 19 

53 :u> 

! 44.71 

56. 23 

Hydrolyzed, neutinli/od with whey.. 

47 01 

71 It | 

1 \ 2', ! 

17. 0 

/O Ml 

79 4 n 

\ si. St 

OS 80 

Hydrolysed, washed with water... j 

i 

07 24 

73.79 

1 

J.t IS j 

I ! 

It t.l 

: ! 

7,7 .11 

Si. (H 

! 87. 25 

75. 35 


All the lignin was recovered in the feces. The method of artificial digestion 
is considered a good indication of the natural digestibility of crude fiber, par- 
ticularly when the crude fiber content is high. Tins eoncliTsum is continued by 
the results of artificial digestion of other feeding stuffs. Unpublished diges- 
tion experiments 1>\ K Me ; er are cited in which rabbits wen* fed bran, oats, 
corn, potato meal baric', reed meal, alfalfa ha>, silage, etc. In the case of the 
grains the ratio of the observed digestion coeiheients for the crude fiber to the 
artificial coefficients averages 0 72. In the ease of the roughages this ratio was 
0.49. The ratio between the crude fiber coefficients of rabbits and cattle was 
0.78 in the case of grain and 0.48 in the case of crude fiber. 
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In a comparison of methods for determining crude fiber, it was found that 
determinations by the Weender method were more irregular than those by 
the Ooss-Revan method, particularly with liy droll zed straw. The latter method 
gives higher values owing to the inclusion of considerable quantities of ash 
and pentosans (but not lignin), while the procedure in the Weender method 
destroys some of the pure cellulose. 

Straw treated by the Beckmann process and Its digestibility, H. Wagner 
and G. Schuler (Fuhltntfx Landw. r /Ag., 68 (1919), No. 11-12, pp. 228-284 ). — 
The authors report digestion experiments with sheep fed straw hydrolyzed by 
(he Beckmann process (treatment with sodium hydroxid at ordinary temper- 
atures ). 

When the hydrolyzed straw was fed moist, 64.0 per cent of the organic matter, 
78.1 per cent of the crude liber, and 55.5 per cent of the nitrogen-free extract was 
digested. With dried straw the corresponding figures were 65.0 82.5, and 44.2, 
respectively. When blood meal was added as a protein supplement there was an 
apparent depression in protein digestion if Ktutzer's correction for nitrogen 
excreted in the intestine was used. 

The digestibility of straw after treatment with soda, W. Godpen (Jour. 
Apr. NV i. [Tlnphnut], 10 (1920). No. 1/. pp. 421-456 ). — This is a report of diges- 
tion and nitrogen balance trials with sheep conducted at the University of 
Leeds to determine the value of oat straw hydrolyzed by a modification of the 
Lehmann process in which the chopped straw is soaked over night in 1.5 per 
cent sodium hydroxid solution and then steamed for 1 hour in a closed tank. 
Tlie feeds ottered in the successive 14-day periods were as follows: (1) Un- 
trenled oat straw and commercial casein, (2) “crude concentrate ” straw and 
linseed cake, (2) untreated straw and linseed cake, and (4) “washed concen- 
trate” straw and linseed cake. The crude concentrate consisted of the dried 
hydrolyzed material and the washed concentrate of the same steeped in waiter 
until neutral to litmus (about 4 days). The coefficients of digestibility of the 
untreated straw were determined from the results of period 3 by assuming 
that the casein was all digested except the pepsin-insoluble fraction (2.16 per 
cent) of the purified protein. These coefficients in turn were used in conniption 
with the data of period 8 to compute the digestibility of the linseed cake fed 
in periods 2 and 4. The following table summarizes Ihe data on the composition 
and digestibility of Ihe three kinds of straw: 

Composition, and digestibility of hydrolyzed oat straw ( concentrate straw) and 

oi dni<n u oat straw . 


i 

Description of straw 

tui 0 
m 
air 
dry 
mate- 
nal 

Com position (dry basis). 

Digestibility (sheep). 

Crude 
! pro- 
tein 

! 

Ether 

ex- 

tract. 

Crude 

fiber. 

N-free 

ex- 

tract. 

Ash. 

I 

Or- 
ganic 
mat- i 
ter. 

Ether 

ex- 

tract. 

I 

L „ 

Crude 
j fiber. 

N-free 

ex- 

tract. 


Pcrct 

| Per ct 

Per ct 

Pa ct. 

Perct 

Pnct 

Per ct. 

Part 

i Per ct 

! Per ct. 

Untreated staw 

12 75 j 

\ 2 34 

2 02 

46 51 

43 83 

5 30 

47 3 

43 6 

60.1 

39 6 

Crude coneonti ate . . .. 

75 61 

1 27 

1 56 

69 tl 

: 29 27 

8.49 

73.7 

24 7 

87 4 

62 9 

Wasted concentrate. . . 

47.73 

1 20 

1.45 

i 

66 45 

26 90 

4 00 

72 2 

29 9 

! 83 3 

63 8 


The digestion of protein from the straw was negative in ail cases. The 
nitrogen stored averaged 4.8 gm. per day during crude concentrate feeding, 8.6 
gm. during the washed concentrate feeding, and only 0.56 gm. (despite a 
slightly higher intake) during the feeding of untreated straw in period 8. 
The feeding of the hydrolyzed straw, particularly the crude concentrate, in- 
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creased the pentose content of the urine, hut was without effect on the condition 
of the sheep. 

Digestibility of peat moss after treatment with acid, W. Godden (Jour. 
Agr . Sci. f England], 10 (1920), No. 4, pp. 457-459) .—The sheep used in the 
experiments noted above were continued through a firth period during which 
peat moss, out straw, and linseed cake were fed. The peat moss was a pro- 
prietary product made by subjecting the finely shredded moss to the action of 
hydrochloric acid gas. The treated peat moss had the following percentage 
composition : Moisture 22.57, crude protein 4.87, ether extract 3.44, crude fiber 
20.64, nitrogen-free extract 42.48. The following were the average coefficients of 
digestibility of the moss Organic matter 20 8, ether extract 82.7, crude fiber 
37.6, nitrogen-free extract 10.2. None of the protein was digested. 

Fourth and fifth annual reports for the years 19X9— 1030 by the 
Oklahoma State Live Stock Registry Board (Oklahoma Sta Circ. 47 (1921), 
pp. 155, figs. ,}). — This report consists of lists of names, registry numbers, 
ownership, etc., of stallions and jacks licensed in 1910 and 1920, classified by 
breeds, and differs from the previous report (E. S. R., 42, p. 563) in not in- 
cluding any general articles. 

Steer feeding experiments, 1920— 21, C. W. Hickman, E. F. Rinehart, 
and A. W. Johnson (Idaho Sta. Circ. 18 (1921). pp. ^). — A 100-day feeding test 
with 118 steers divided into 10 lots is reported, partly in continuation of the 
previous year’s comparison of methods of preparing alfalfa (E. 8. R., 41, p. 
671) and partly to study the effects of varying the silage and grain rations. 

Alfalfa was coiisuumkI ad libitum by all lots. The lot fed long alfalfa alone 
made a daily gain of 2.01 lbs. per head, the lot fed cut alfalfa gained 1.71 lbs., 
the lot fed alfalfa meal gained 1.52 lbs., and the lot fin l alfalfa meal mixed 
with 20 per cent beet molasses gained 192 lbs The amounts of alfalfa con- 
sumed per head per day by the steers in these 4 lots were, respectively, 86, 31, 33, 
and 34 lbs. 

The 6 other lots were used in a comparison of two silage rations (averaging 
14.16 and 24.25 lbs., respectively) and two barley rations (5 65 and 8.55 lbs., 
respectively). The average daily gains were as follows in the several com- 
binations: No grain, hea\y silage, 2.31 lbs.; no grain, light silage, 1.72 lbs.; 
heavy barley, light silage, 2.3 lbs.; light barley, heavy silage, 2.46 lbs,; light 
barley, no silage, 2.04 lbs ; and heavy barley, no silage, 2 21 lbs. 

Lamb feeding experiments, 1920—21, C. W. IIjckman, E. F. Rinehart, 
and A. W. Johnson (Idaho St a. Circ. 19 (1921), pp. 4)-~~ Results are reported 
of a 300-day feeding experiment involving 465 70-lb. lambs divided into seven 
lots. All received a ration of 1 lb. of barley ami long, chopped, or ground 
alfalfa hay. Lambs in three of the lots received also a ration of 0.5 lb. of 
corn silage. 

Whether fed with silage or without, the long alfalfa produced greater gains 
than the alfalfa meal, which in turn proved su{>erior to the cut alfalfa. The 
addition of the silage increased the gains of animals led cut alfalfa or alfalfa 
meal, but had no substantial effect on the gains of the lambs fed long alfalfa. 
The lot fed alfalfa meal mixed with 20 per cent ol‘ beet molasses made more 
rapid gains than any other lot. 

Supplements to corn for fattening swine, W. L. Robison ( Ohio Sta. Bui . 
849 (1921), pp . 131-183 , figs. 37). — The author reports 11 feeding experiments 
with pigs carried out In the years 3916 to 3920. Some of the experiments, par- 
ticularly those dealing with the use of soy beans and com germ meal ns 
supplements to corn, have been noted from preliminary reports (E, S. B., 43, p. 
377 ; 44, p, 177), 
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In two of the experiments the pigs had access to rape pasture ; the others 
were dry-lot experiments. Particular attention was devoted to protein sup- 
plements of plant origin because of the inadequate supply of animal by-products. 
The following table gives the author’s averages of several experiments which 
permitted a direct comparison between a plant protein source and tankage, as 
fed both in a dry lot and with forage ; 


Comparison s between plant material# and tankage a# protevn supplements to 

earn in feeding pig#. 



j 





Consumed per pound of 


Rela- 


Supplement. J 

Num- 

Initial 

weight 

per 
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head. 


gain. 
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Supple- 
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gain. 




i j 1 

1 Pounds. Pounds. 


Pounds 

Pounds 

Pounds | 



Dry lot . 

linseed meal 1 

4 

5v>. ;» 

, 179 8 

1. 15 

3. 75 

0. 4K 

4. 23 

S3. 3 1 

111.7 

Do. . 

Tankage 1 

i j 

00 2 

! 182. 0 

L 38 

8 50 

28 

3. 79 

100.0 i 

100. 0 

Pasture. 

JUn.seod meal 1 

2 

03. 4 

212 0 

1. 42 

3 26 

.41 

3.07 | 

99.3 

101.2 

Do... 

Tankage 

2 

63.0 

213. 5 

1.43 

3 44 

.18 

3.62 j 

100. 0 

100.0 

Dry lot. 

Ground soy beaus 

2 

73.9 

170 2 

1.23 

3 91 

.30 

4.24 

74.9 

116.9 

Do. . . 

Tankage 

2 

73.6 

176 8 

1.04 

3 33 

.30 

3.63 

100. 0 

100. 0 

Pasture. 

Ground sov beaus 

2 

03.4 

206 3 

1.32 

3. 40 

.45 

3.85 

93.9 

106.3 

Do .. 

Tankage..* 

2 

63. 0 

205. 3 

1 41 

3. 44 

.18 

3.02 

100. 0 

100.0 

Dry lot. 

Soy bean oil meal 

1 3 

67 G 

187. 9 

1.27 

3.71 

.28 

4. 02 

84. 9 
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Do. . . 

Tankage 

i 3 

07.4 

ISO. 1 

1. 50 

3. 47 

.31 

3. 7-8 

100 0 

100.0 

Pasture. 

Soy bean oil meal 

2 

K7.9 

222.1 

1.58 

3. 51 

32 ! 

3 86 

[ 105. ,8 

98.4 

Do. . . 

Tankage 

2 

8b. 4 

221 1 

1 50 
. S7 

3 69 

.24 

3. 93 

; loo.o 

100.0 

Dry lot 

Buckwheat middlings. 

2 

55.7 

no 9 

1.07 

.50 

4 .57 

72 5 

118.8 

Do. . . 

Tankage 

2 

50. 1 

140 3 

1 20 

3. 51 

.34 

3 85 

100 0 

100.0 

Pastille. 

Buckwheat middlings.! 

1 ( 

07. 5 

226. 0 

1. 51 

3 28 

. 55 

3. ,82 

100.7 

102 3 

Do. . 

Tankage 

1 

GG 6 

221.0 

1 50 

3 55 

19 

3 71 

100 0 

100.0 

Dry lot . 
Do, . . 

Corn germ meal i 

1 

50 0 

15(>. 3 

.89 

1 2 01 

1.32 

3 l *6 

09.4 

108. 5 

Tankage 1 

1 

57.0 

J55 s 

1 28 

! 3 87 

.28 

3 6.5 

100. 0 

100 0 

Pasture 

Corn germ ineui ' 

i 

00.0 

200 7 

1. 20 

2 S3 

94 

3 77 

91 1 

107.3 

Do... 

Tankage ! 

1 

59.7 

201.8 

1.38 

3 34 

. IS 

3 52 

100 o 

100.0 


Attention is called to the fact that some of the plant materials, when fed 
to pigs on pasture, proved to be substantially equal to tankage. 

In another experiment lasting 7 weeks the feeding oi a mixture of corn 
and linseed meal (0:1) produced a un in of 2.14 lbs. per head daily, or 1 lb. of 
gain for each cJ.% lbs. of feed consumed The feeding of the two materials 
separately by the fiw choice system resulted in a gain ot only 1.7 lbs. per day, 
und 4.11 lbs. of feed were required tor a pound of gain. In the latter case the 
latio of corn to supplement w as 25.8: 1. The use of mixtures is recommended 
when the sup] dement is not palatable. The addition of ground limestone and 
ground rock phosphate to the ration of lots fed linseed meal and soy bean meal 
caused marked improvement in the gain in the one experiment in which it w T as 
tried. For other results in feeding mineral supplements to swine see Bulletin 
847 (E. S. It., 45, p. 870). 

Several other plant materials and a number of animal by-products were 
also used in the experiments. The results of these experiments, not hitherto 
noted, are for the most part included in the table following. 
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Comparisons of protein supplements to corn for feeding pips in the dry lot. 


Expert - 
meat 

Lot. 

1 

Supplements 

compared. 

Ratio 
corn to 
supple- 
ment 

Length 

of 

test. 

Initial 

weight 

per 

head. 

Dally 

gam 

per 

head 

Rution 
per 1(X) 
lbs. 

weight. 

Conan; 

Corn, j 

med per 
of gain 

Supple- 

ment. 

pound 

Total. 





Weeks. 

Pounds 

Pounds ' 

Pounds . 

pounds} 

Pounds . 

pounds 


/ 1 

Meat meal 

13.1 1 

14 

54 4 

1.31 

4 r>K 

3 85 

0 29 

4 14 

3 

l & 

(Tankage 

14 6 1 

14 

53. 5 

1 55 

4 71 

3 68 

.25 

3 93 


1 

do 

10 4 1 

15 

55 1 

1 30 

3 97 

3 59 

35 

3 93 

4 

\ 2 

Meat meal 

9 3.1 

15 

55. 0 

1 05 

3 84 

3 65 

.39 

4 03 


9 

Skim milk 

12 2 

15 

55 3 

1 38 


3 27 

7 25 



?! 

Tankage 

12 1 

16 

57.0 

1.45 

3.90 

3 44 

.29 

3 72 


2 

Fishmeal.. . 

9.1 

16 

57 2 

1.62 

3 80 

3 17 

35 

3 52 

5 

\ 4 

Coconut meal 

2 51 

16 

56 l 

98 

3.86 

3 12 

1.25 

4 37 


6 

Peanut, meal 

6 1 

16 

56 8 

1 33 

3 85 

3 26 

.54 

3.81 


l 7 

Lm.siedme.il. 

5 r, 1 

16 

57.3 

1 34 

3.82 

3 19 

58 

3.76 


1 

Tankage ... .... 

12 1 

12 

81.8 

1 77 

4 28 

3 48 

.29 

3 77 


2 

Fish rnoal 

13 2 1 

12 

81 8 

1 79 

4 09 

3 34 

25 

3 59 


J 

Skim milk 

1 2 

12 

81.8 

1 45 | 


3 09 

6.17 


« . 

4 

Linseed meal 

6.1 

12 l 

81.7 

1 10 1 

3 85 j 

3.74 

.62 

4 36 


5 

Luiseed med and 1 











! tankage (3 1 ) 

7. :> i 

12 

81.8 

1 65 1 

4 27 

3 45 

46 

3 91 


7 

hi led milk albumen - 

91 

12 

80.9 

1, 60 1 

3.68 

3 06 1 

,34 

3 41 


1 

Tankage 

14 1 

16 

42 0 

S9 | 


3 78 

.27 

i 06 


2 

Linseed meal 

6 1 

16 

41 5 

,78 


3 91 

.65 

4 56 

' 

3 

Linseed meal and 











tankage (3 1) 

I 

7 1 

16 

41 4 

.96 ! 

! 

3 78 

.54 

4 31 


The product called milk albumen was dried skim milk from which the milk 
sugar had been removed. The meat meal differed from tankage in consisting 
of muscular and fatty tissue alone. The fish meal was made from menhaden 
from which the oil had been extracted and was supplied by the Bureau of 
Animal Industry, U. S. Department of Agriculture. 

Legume hay was fed in three experiments. In experiment 4 the feeding of 
alfalfa improved the gain and economy of gain from a corn and linseed meal 
ration. In experiment 5 clover hay increased the rate of gain witli a corn 
germ meal ration, but no concentrates were saved. With a linseed meal ration, 
there was no ad\ outage in either the rate or economy of gains, in experi- 
ment 8 a ration of corn and clover hay proved superior to corn alone, but in- 
ferior to corn and tankage. The pigs were not able to consume enough of the 
hay to balance the ration. None of the pigs fed legume hay showed any tend- 
ency toward paralysis, a characteristic of some of the pigs fed in the dry lot 
without roughage, particularly those given meat meal or buckwheat, middlings. 

Swine production, M. F. Grimes ( Pennsylvania Bta. Bui . 168 (1921), pp. 16, 
figs. 8). — Three sets of experiments are reported dealing, respectively, with 
fattening rations, forage crops, and winter rations for brood sows. The results 
of the experiments with sows have already been noted (R S. It., 43, p. 572). 

The fattening experiments involved comparisons of protein supplements 
and a study of the value of the pasture, and were conducted in two successive 
and a study of thto value of pasture, and were conducted iu two successive 
iu the table following. 
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Two comparisons of protein supplements* to corn for fattening swine. 





Ratio 
corn to 
supple- 
ment. 

3918 test (71 days;. 

IMPS 1c<1 (M <hvs) 


Lot 

No. 

Supplements 

compared. 

Pas- 

ture. 

Initial 
weight 
per pig. 

Daily 
gain 
per pig 

Feed 
per 
pound 
of gain 

Final 

VUMlUll, 

per pig 

lain j 

W« ‘J id 
i>or i i r * 

Dull\ 

rein 

P* 1 els 

i ee<i 
per 
pound 
oj gam 

Fuihl 
weight 
per pag 

5 

Tankage 

None . 

10:1 

Powids 
80 9 

Pounds 

1.33 

Pounds 

3 MS 

Poii n /s 

1 <3 7 

Pound' 
Ml 1 

Pu'i.ld' 

J 13 

Pound 1 - 
5 si 



Pounds 

161.0 

1 

t do 

Rape . 

12:1 

83 0 

1 72 

3 31 

203 6 

hi 1 / 

1 1 d 


185 7 

2 

! Fishmeal..... 

...do. . 

11.5:1 

81. 8 

1 82 

3 31 j 

2j2 2 

65 3 

1.52 ! 

| 8 17. 

PP. u 

3 

Linseed meal. 

...do.. 

6:1 

1 82.8 

1 51 

3.63 

18 s. r> 

! 65.0 

I i 50 


mi. 5 

4 

Semisolid but- 
termilk 

...do.. 

3.5:1 

82.8 

1 46 

1 

4.11 ! 

i 

181.2 | 

65. 0 

i 

j J . 4‘j 

I 3. »>5 j 
j 3 66 1 

191 6 

i 


The experiments with the forage rrops wen* also made jh two years, the sum- 
mers of 1919 and 1920. In the first year the pasture period lusted 35 days, the 
pigs averaged about 40 lbs. in weight, and there were 2d pigs to an aero. In 
the seeornl year the initial weight <>i the pigs was about 40 lbs.. 23 pigs were 
placed on each acre pint, and the pasture period lasted 42 days. In each \oar 
the gain on the rape plat was greater than the gains on the plats seeded to 
either rape and oats or rape, oats ami peas, and the grain required for unit 
gain was also less in eaeli ease. The pigs on rape, oats and pens consumed 
less grain per unit gain than those* on rape and oats. The desirability of a 
good stand of rape in the rape and oat combination is emphasr/ed. 

Finishing the pullets, \V. P Tuoue, or (,\V/e Jn'snj Nips , Hints to Poultry- 
mm, P (1921), No. 11, pp . ftp I). — Suggestions are given for feeding pullets 
during the summer to secure proper growth and to control tile onset of egg 
production. 

DAIRY FARMING— DAIRYING. 

Report of progress on animal husbandry investigations in 1920, J. W. 

(iowEN (Maine Ufa. But. 299 (1921), pp. Sf)-'t29, tips. ?) — Tins is the customary 
report of the biologist of the station (E. S U, 13, p. 1741, and mutants abstracts 
of the paper noted below and of two papers on inheritance of milk production 
proviousl.v noted (E. S. R., 45, p. 475) and pichminary reports of various in- 
vestigations, mostly connected with the ph.xsiology of milk production. 

The 7-day test, as used with Holstein-Enesiun cows, was studied with refer- 
ence to its correlation with the 3d5-da> test. It is concluded that the 7-dn\ 
test is of materia! value in determining the worth of a cow', although the year 
test is a more accurate basis for predicting the yields in subsequent lactations. 

The results of pretiouslj noted studios (E. S R, 41, p. (>75) of the influence 
of age on milk yield and butter-fat percentage, as shown by the advanced 
registry records of Holstein, .Tersey, and Guernsey breeds, are used as a basis 
of discussion of advanced registry requirements. It is shown that the younger 
ages tend to he discriminated against in admission to advanced registry, and 
that the maximum fat yield usually occurs at the ace of about 8 years, although 
admission requirements do not increase after the fifth .\ear. 

The data on twinning noted from the 1917 report (E S. U., 40, p. 872) are 
supplemented by a study of twin births recorded in the Holstein, Jersey, 
Guernsey, Shorthorn, and Angus herd books, with particular reterenoe to the 
age of parents at the time the twins were born. It was found that the sires 
tended to be younger than the sires of calves born singly, although the reverse 
tendency was manifested by the dams. 
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A study has been completed* of Holst eiu-Friesian sires with regard to the 
performance of their progeny, similar to the studies undertaken with the 
Guernsey and Jersey breeds (E. S. R. f 40, p. 872; 43, p. 175). It was found 
that a sire of daughters whose production exceeded that of their dams was 
apt to be somewhat more closely inbred than the average sire, although in 
some of the comparisons the difference is not very significant. The results indi- 
cate at least that inbreeding, as normally carried on within the Holstein- 
Friesian breed, is without detrimental effect upon production. 

A compilation is included of the butter-fat percentage and percentage of total 
solids in the milk of various breeds. This is intended to be used as a basis for 
determining what effect standardization to a definite fat percentage would have 
on the percentage of solids-not-fat. 

Studies on conformation in relation to milk-producing capacity in 
cattle. —II, The personal equation of the cattle judge, J. W. Gowen (Jour. 
Dairy fife/., 4 (1921), No. 5 , pp. 359-8 74 )- — The author amplifies his previous 
study (E. S. 11., 44, p. 178) of the judges’ scores of Jersey cows admitted to the 
Register of Merit (in the early dn.\s when tills scoring was customary) by a 
study of the ability of tin 4 individual judges to estimate the productivity of a 
cow by means of the score card. There were 10 judges who scored 25 or moiy 
cows. The highest co'fficient of correlation between score and milk yield wats 
0.614, and the average was 0.246 In the case of two of the judges the correla- 
tion was negative. Nine ot the judges are considered able to discriminate be- 
tween high and low producing cows on the basis of conformation. Various in- 
dividual differences between the judges in average scores and variability in 
scoring are pointed out. 

Wintering dairy heifers, It. E. Hunt ( Virginia Sta. BuL 225 (1921), pp. 15, 
figs. 5). — Continuing the work reported in Bulletin 219 (E. S. It., 39, p. 783), 
the author reports experiments in feeding dairy heifers during three additional 
winters. In 1920-21 four heifers formed a lot, while in the two previous years 
there were live heifers to a lot. Each heifer received a daily allowance of 30 
lbs. of silage and u protein supplement. 

During the first winter, supplementing the corn silage with a ration of 3.25 
lbs. of coconut meal produced substantially the same gain (1.3 lbs. per head 
daily) as 2.5 lbs. of cottonseed meal. A ration of 4 lbs. of velvet bean meal fed 
with the corn silage produced a daily gain of only 0.84 lb. 

In the other two winters stover silage mixed with one-tentli Its weight of 
feeding molasses was compared with corn silage. The addition of 2.5 lbs. of 
cottonseed meal to tin 4 stover ration did not produce quite the gains secured 
from such an addition to corn silage, but the gains are considered satisfactory. 
In the second year neither peanut oil meal (2.5 IDs. ) nor velvet bean meal 
(4 lbs.) fed with the stover silage produced the gain secured with cottonseed 
meal. The failure of velvet beau meal is attributed largely to its lack of 
palatability. In the third year 2.5 lbs. of giuten meal fed with the stover silage 
mixture produced almost the same gain as 2 5 lbs. of cottonseed meal. To 
judge from the results with one lot in the third year, 2 lbs. of corn added to 
30 lbs. of stover silage is by no means as satisfactory as 3 lbs. of molasses. 

Dairy farming, J. B Fitch (Kansas 81a. (lire. 90 (1921), pp. 32, figs. t$).~ 
This is a revision of Circular 45 (E. S. R., 32, p. 870). In addition to many 
minor changes, new production records are cited, and a map is included showing 
the distribution of dairy cattle and dairy plants in Kansas. 

Standards for judging the bacterial condition of market milk, L. H. 
Coolbdge (Michigan 8ta. Quart . Huh, 3 (1921), No. 4> P- 144) * — The author 
states that the rate of change in the H-ion concentration of milk affords a good 
basis for judging the keeping quality, and points out that bacterial counts give 
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little indication of the rate of sou ring to bo expected wlien a large number of 
inert organisms are present. See also the papers of Oooledge and Wyant (E. 
S. It., 43, p. 015). 

Hot air sterilization of dairy utensils, S. II. Ayers and C S. Mudgk (Jour, 
Dairy So., } (1921), No, 2 , pp. 7 0-90; also in Creamery and Mill' riant Mo., 10 
(1921), No. 5, pp. 43—46 ). — The authors report laboratoiy experiments conducted 
in the Dairy Division of the U. S. Department of Agriculture for Uie purpose of 
working out a technique for a practicable liot air treatment oi dairy utensils 
sufficiently severe to kill all bacteria likely to be present except the spore- 
forming types. Adequate sterilization In this limited sense occurred when care- 
lessly washed cans wore heated to 230° F. and held there 30 minutes. liaising 
the temperature from H2° (washing temperature) to 248° in 4 minutes and 
then holding for 2 minutes seemed also to be a satisfactory process, and is 
suggested as a possible scheme in milk plants where time is important and the 
cleansing process must be carried on more or less continuously. 

Manufacture of rows’-uiilk Roquefort cheese, K. J. Matheson (U. S. 
Dept . Ayr. Bui. 910 (1921), pp. 28, Jiys. 11) - Detailed directions are given for 
the manufacture of cheese of llte Hoqueiori Ope from cows' milk, based upon 
the experience of the Drove City, Pa., factory of the Dairy Division. Par- 
ticular attention is devoied to the care and attention necessary in ripening and 
curing the cheese, and cheese factories aie cautioned against attempting to 
make cows’-milk Koquefoit on a commercial scale without having the lacilities 
for carrying out thOM* operations properly. 

The influence of reaction on color changes in lyrosin solutions, E. <\ V. 
VeNxY (Biochem. Jour., H (1920), No. 2 , pp. 99-102, fly. /).— Certain bacteria 
isolated from discolored Stilton cheese were found capable of producing color 
in suspensions of various amino acids. With lyrosin, which is present in 
considerable quantities in the ripe cheese, the color production occurred within 
a range of pll values varying fiom 3 23 to 9.7 

On the presence of amylase in milk and cheese, M. Sato (Biochon. Jour., 
Vi (1920), A'o 2, pp 120-120).— The authoi reports the presence of a starch- 
digesting enzym in two samples of Cheddar cheese examined, and confirms the 
observations of other investigators that this enzym is present in raw milk. 

The industries associated with the dairy, A. Bolet (hes Induxtt iex An- 
nc.ta s dc la lantern'. Pores: ./. B. Bailhere d So ns. 1920 , nor ed., rev . and 
eni, pp 208, pyx. NO). --This is a treatise on the manufacture of condensed 
milk, milk powder, casein, skim milk cheese, tormented milks, skim milk, whey, 
and buttermilk, the industrial uses of these products, and their utilization in 
feeding live stock A discussion of the disposal ot waste products is appended. 

VETERINARY MEDICINE. 

Report of the twenty-fourth annual meeting of the United States Live 
Stock Sanitary Association < C id Live Stock So tut. ixxot Rpt 21/ (1920), 
pp. 208, flys. 7). — The papers presented at the annual meeting held at Chicago 
from November 29 to December 1, 1920, include the following: Progress of Co- 
operative Tuberculosis Eradication Work, by ,1. A. Kiernan (pp. 3 P -4 1 ) , Tuber- 
culosis Control from the Viewpoint of the State, by I>. F. Luckey (pp 4F~4(P, 
The Practitioner as a Factor in Tuberculosis Control, by C. IT. Case (pp. 
40-51 ) , Pitfalls in Tuberculin Testing, by W. ,T. Fretz (pp. 50-07), Practical 
Suggestions in the Control of Infectious Abortion, by ,T. F. Devine (pp. 78-80), 
The Accurate Diagnosis of Bovine Infectious Abortion, by F. TIuddleson (pp. 
80-85), Control of Infectious Abortion in Mares, by E. S. flood (pp. 85-89 ) , 
The Dissemination of Anthrax Infection through Industrial Sources, by A. 
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Eichhorn and A. L. Edmunds ipp. 110-120), and Cat 1 1n Scabies, Directions and 
Suggestions for Its Control and Eradication, by B. F. Davis (pp. 123-125). 

The reports presented include those of the committees on infectious abortion 
(pp. 89-99) ; on demonstration tests of cattle (p. 100) ; on special skin di floats 
(pp. 108-109) ; on tick eradication (pp. 181-138) : on infectious swine diseases, 
including Diagnosis of Pneumonia in Swine, by It. U Birch (pp. 144-147), 
Influence of Feed as a Predisposing Factor in Breaks, by ft. Jay (pp. 148-150), 
and Porcine Abortion, by A. T. Kinsley (pp. 151-153) ; on diseases, with ac- 
counts of (1) an unidentified fatal disease of cattle, (2) lymphangitis in cattle 
caused by an acid alcohol fast organism, (3) infectious abortion in swine, (4) 
bovine botulism, (5) a nutritional disease of poultry, (0) avian tuberculosis, 
(7) tetanus, necrobaUJlosis, and mixed infections, (8) coccidosis in cattle, and 
(9) special investigations (pp. 154-107) ; on hog cholera control (pp. 1G8-173) ; 
and on intra- and interstate shipment.-* ol swim-, im lading a paper on Pre- 
vention ol Bruising in LlamlJmg I -no* Stock, by W S. Waterbury (pp. 173-186). 

Report of the territorial veterinarian, L. N. (Hsk (Hawaii. Bd. Commrs . 
A gr. (M d Forestry \ Bien ] Rpt., 1919-20, pp 116-153). -Tile occurrence of in- 
fectious diseases of ine sto(k durmg the biennium ended December 31, 1920, 
legislation relating to the control and eradication of bovine tuberculosis, etc., 
are reported upon. 

Report of the veterinary director general, V. Toilkance (Canada Dept . 
Apr., If pi, 1 el. lJir. (1 <n., 1919-1920, pp 59) — Tills lepoit includes accounts of 
the occurrence ol the more important diseases of liv<* stock during the two-year 
period ended March 31, 1920, and of the work conducted. 

Yearly reports in regard to the progress made in veterinary medicine, 
edited by W. Kluvnukrolk, W. Scjikiv, and <> Zu/izscii m \ xx ( ! (thresher . Vet. 
Med., 8 5 ( 19 lb), pp. 177+234; 26 (fOIG), pp. \ H~\ 2.%*; ID (1917), pp. XIT + 
256 ). — These reports, in continuation of those previously noted ( E. S. R., 34, 
p. 870), review the work done m 1915, 1910, ami 1917, respectively. Biblio- 
graphies and author and subject indexes are included. 

Pasteur: The history of a mind, ft. Ditclapx. trans. by E. F. Smith and 
F. Hedges (Philadelphia and London: IT'. B Sound (rv Co., 1920, pp. NX XII + 
263, pis. 16, figs 22). — This volume is somewhat more than an English transla- 
tion of the life of Pasteur by Duelmix, published in 1890, in that it contains a 
biographical sketch of Duclaux, numerous footnotes indicating progress in 
certain fields of research, and a list of interesting annotations of the persons 
mentioned in the hook Two photographs of Duciauv and several of Pasteur 
are included. 

The presence of normal antibodies in the blood. A. Sorttfi u (Rci\ Just 
Baet. | 4 tgenhna], 2 (1920), No. 3, pp 679-683, fig 1 ) -From literature cita- 
tions and the results of reported experiments, the author concludes that the 
amount of normal antibodies in the blood increases regularly with the age of 
the animal. 

Heterogeneous antibodies, 111, A. Soudllli and C. E. Pico (Rev. Inst. Bad. 

I Argentina), 2 (1919), No. 3, pp. 261-230). — A continuation of the study of 
heterolysins (E S. U, 41, p. 874) is reported with tile following conclusions: 

Agglutination of lipoid substances obtained by alcoholic extraction ol organs 
or globules and suspension in physiological salt solution can he brought about 
by heterogeneous antibodies The phenomenon appears to be due to a reaction 
between the antigen and the heterogeneous antibody, for it is observed only 
with sera obtained by immunization with heterogeneous antibodies and extracts 
obtained from heterogeneous antigens are alone agglutinnhle. The same con- 
clusion can be drawn from experiences on the fixation of the agglutinating 
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antibody. This is fixed by sheep and horse globules or guinea pig kidney but 
not by the globules of cattle deprived of the heterogeneous antigen. 

The agglutinating antibody and the hemolysins arejxnh similarly modified 
by heat, and no difference can he established between them by fractional pre- 
cipitation. Complement fixation tests hove shown that the amboceptor is 
fixed on the agglutinated particles. Agglutination does not take place in a 
salt-free medium, hut by adding salt to a sensitized extract suspended in dis- 
tilled wider immediate precipitation occurs. , 

The nature of the heterogeneous antigen: Preliminary note, R. Wer- 
nicke and A. SoKDErxr (Her. Inst. Bnct. f A r gent inn J , 2 (1919), No. 3, pp. 281, 
282). — -Preliminary work on the composition of the heterogeneous antigens in 
the above investigation is reported. By successive extractions of horse kidney 
with acetone, alcohol, ether, and benzol, a substance containing nitrogen and 
phosphorus was obtained which had a remarkable ability to fix hoterolysins. 

The rate of fixation of complement at various temperatures, It. L. Kahn 
(Hoe. Hxpf. Bwi and Med. Brae., 18 (1921), No. (1, pp. 168—170). — In this pre- 
liminary investigation of the rate of enmplemeul fixation at different tern 
pernturoK. two puntb'd proteins, odes tin from hoinpseed and phuscolin from 
the kidney bean. wen* used as the antigens, with rabbits as the experimental 
animal The resuils obtained indicated that complement fixation proceeds 
equally well at water bath, room, or ice-box temperature. From 50 to 75 per 
cent of fixation took place during the first hour, and the fixation was completed 
in about four hours at icebox temperature 

The quantitative relation between complement and complement-fixing 
antibody. It L Kahn [Sor E.rpl. Had. and V(d Peoe , 18 (1921), No, 6, pp. 
170 , 111 ). — In connection with the above study, a scones of complement fixation 
tests were cun ie«l nut with complement ‘gradations -a 1 U5, 1.5. 1.75, and 2 units, 
the quantity of scrum employed doing not c< “The results obtained thus far 
indicate that the employment of 1- unils of complement in complement fixation 
tests is too great an excess of this ingredient tor coiroei results in some cases, 
and that the employment of lesser quantities of complement, properly con- 
trolled, would serve as a finer measure of the complement fixing power of a 
given serum " 

Ant? pneumococcus protective 4 substances in normal chicken serum, C O. 
Dm, and (5. McKee (Sue. E.rpt Bvd. and Med. Vroe . 18 (19 M), No. 6, pp. 174, 
173). — -The authors report briefly that the serum of the domestic fowl has been 
found to protect mice and guinea pigs against infection with all serological 
types of the pneumococcus. That there is apparently a particular protective 
substance for each type is shown by Ihe fact that serum adsorbed with one 
typo fails to protect against the same type but si ill protects against other 
types. Following 1 rad emotion of the serum by means of anmioniurnf sulphate 
and dialysis, the protective substances were found to adhere quantitatively to 
the water-insoluble globulin. 

Accidents, failures, and false failures of vaccination, principally in 
tropical medicine, .7. Hliek (Nee. Mdd rdf., 97 (1921), No. 3 - 3 , pp. 80-84)- — 
In this general discussion of possible failures following vaccination, t lie author 
distinguishes between accidents following closely upon vaccination due to excess 
of virulence or sensitivity, anaphylaxis, impure vaccine, etc.; true failure 
of the vaccine; and the so-called f si tee failures due principally to incorrect 
diagnosis and application of the wrong vaccine. To lessen the number of 
failures, particularly in tropical practice, the use of more stable vaccines is 
recommended and also as far as possible the use of multiple vaccines. 

A constant-temperature bath for heating blood serum, R. R. Henley 
(Jour. Apr. Research [U. S.], 21 (1921), No. 8, pp. 541-34 h, ftp- i). — A constant- 
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temperature bath, which was devised at the Bureau of Animal Industry, U. S. 
Department of Agriculture, for heating antihog-cholera serum to a temperature 
of from 58° to 60° C., a&in the method described by Dorset and Henley (E. S. It., 
35, p. 488), is described and illustrated. 

The operation of the bath depends upon the utilization of the vapors of a 
liquid ha vina a boil mg point slightly higher than the desired temperature. For 
the temperature required in the preparation of antihog-cholera serum, chloro- 
form boiling at 01 ' was used The apparatus consists of a liter flask in which 
the chloroform is heated and a kettle provided with a draw-off valve, a stirrer, 
and a thermometer, and surrounded by a jacket narrowed at the bottom to flt 
into the flask of chloroform and provided at the top with an ordinary reflux 
condenser. Tn operation the kettle is tilled with the serum, the cover and stirrer 
adjusted and started, the < ondenser attached, and water allowed to flow through. 
About 300 re. of chloroform is placed in the flask, which is then connected with 
the outer jacket and sufliciont heat applied to the flask to keep the chloroform 
boiling constantly. 

When necessary on account of high altitudes to use a liquid with a higher 
boiling point, a mixture of carbon letrachlorid and chloroform is recommended, 
with the precaution that whenever a mixture is used special care should be 
taken to insure complete condensation of the vapors. In the suggested speci- 
fications for the apparatus it is stated that a kettle larger than 10 by 20 in. 
should not be used and that the diameter should not exceed one-half the height. 
The kettle should be constructed of a noneorrosive metal without crevices, 
seams, or corners. The advantages claimed for this apparatus are that “O) it 
is of simple construction. (2) is entirely automatic, (3) there is no danger of 
overheating, (U any desired temperature is obtained by using a liquid of suit- 
able boiling point, and (5; a minimum of a fluid, which may be expensive, is 
used to maintain a maximum of another fluid at a predetermined temperature M 

A new method for the preparation of serums on a large scale, A. Smmw.ru 
( Rev. /nst. Bad. f Argentina], 2 {1920), No. 5, pp. 678-678). — A rapid method is 
described for obtaining large quantities of horse serum, the yield averaging 
per cent of the original volume of the blood. The method consists in collecting 
the blood in sodium oxalate, separating the plasma after 48 hours, coagulating 
it with calcium chlond, and filtering it through a sterile candle filter. Serums 
thus obtained are said to bo more uniform and to produce serum sickness less 
frequently then those prepared in other ways. 

Vaccines and serums, T>. McOwrim (8r?\ Amer. Mo., 8 (1921), No. 6, pp. 
507-511 , fins 4) “A general discussion of modern methods of preparing com- 
mercial vaccines and serums. 

Persistence of the germs of anti anthrax vaccine in the organism, A. O. 
Makcbisottt (Rer Bud-Amvr. Bndocrino! Ivmvnol . , y Quhnioterapia , J f (1921), 
No. 2, pp. 4.9-66').-- Attention is called to the statement of Kraus and Beltrami 
(E. S. It., 40, p. 582) that in healthy or immune animals vaccinated against 
anthrax with virulent or attenuated anthrax bacilli, the organisms become so 
attenuated that strains cultivated from them are avirulent for experimental 
animals. This statement has been tested and found to be true. The application 
of it is suggested in determining whether deaths from anthrax subsequent to 
vaccination are due to the vaccine or to the presence of anthrax bacilli In the 
body prior to the vaccination. It is thought l hut death can he attributed to the 
vaccine only when the strains isolated from the animal correspond in virulence 
to the vaccine employed 

Testing antianthrax sera by complement deviation, P. Bkltbamt and J. M. 
Ohassi (Rcr hist. Bart. 1 Arflctititw], 2 (1920), No. 5, pp. 689-700). — Experi- 
mental data are reported from which the conclusion is drawn that the method 
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of complement deviation by normal serum or serum of immunized animals with 
virulent anthrax cultures or vaccines as antigens does not give satisfactory 
results as a test of the preventive and curat no projiertioK of the serum. 

Experimental proof of the value of normal bovine serum against anthrax 
infection* K. Kraus and Beltrami (Ztxchr. ImmumtaHf . u. Expt. Ther., 1, 
Grig., 31 (1921), No. 2 , pp. 93-107). — This is a brief review with experimental 
data of investigations leading to the conclusion that normal bovine serum can 
be used in place of immune serum in the treatment of human anthrax (E. s. 
K„ 41, p. 284), together with a discussion of papers by Hutyru and Mauninger 
(E. S. It., 43, p. 181), Kolmer et al. (E 8. B„ 42, p. 475), and others bearing 
upon the same subject. The authors reiterate then* belief that normal bovine 
serum is of equal value to immune anthrax serum. 

Foot-and-mouth disease, W. Nussijau (Fnhhng's Landw. Zig, $9 (1920), 
No. 17-18 , pp. 340-844) .—This ik a general discussion of the history of foot-and- 
mouth disease in Europe and of preventive and euratho measures. 

Burvey of the treatment of malignant foot-and-mouth disease, A. Alias 
(Berlin. Tiemrztl. Wchnschr 37 (1921), No. 5, p. 51). — A brief discussion is 
given of methods used in Germany and Switzerland in the struggle against 
foot-and-mouth disease. 

Chemotherapy in foot-and-mouth disease, K. Braun (Munchen. Tierdrztl. 
V'ehnsehr., 72 (1921), No. 4 » PP • 58-02). — The intraveuous injection of dilute 
HC1 in animals suffering Irom foot-jind-mouth disease is said to have resulted 
in a marked lowering of the temperature and a decrease in other symptoms, 
enabling the animals in the fever-free interval to combat tin' disease success- 
fully. 

An experiment on the cultivation of aphthic lymph, M. and K Blcrtschy 
(1 Junction. I'icrarzti. Wchwlu , *2 (1921), No. 4 , PP- 57, 58). — This is a prelim- 
inary announcement ot a mmhod o\ vaccination against toot and-mouth disease, 
the technique of w liiGi is similar to smallpox vaccination. 

Cattle with loot -and-mouth d men so are scaid.cd on the shoulder with human- 
ized vaccine. After from 4 to 6 dajs the \amne pustules are scraped off into 
physiological salt solution plus 0 5 per cent phenol and used for the scarifica- 
tion of another animal. After the third passage the vaccine lymph is mixed 
with the content ot pustules rich m aphthae and the mixture triturated and 
used for another passage A (tor tin* tilth or sixth passage the pustules are 
said to take on the appearance of tine loot-and -mouth disease. The authors 
are of the opinion that lymph obtained fiom those pustules will be of value m 
producing active immunity. 

Serum against foot-and-mouth disease (DoefUer), F. Rosenbusch (An. 
Hoc. Rural Argentina, 54 (1920), No. 21, pp. 1131-1120). — A report is given of 
the application of serum immunization against foot-and-mouth disease on a 
large scale at the international live stock exposition nr Palermo in 1920, using 
the methods adopted the previous year (E 8. It., 44, p. 478). Of a total of 
1,873 cattle thus inoculated, only 20 contracted the disease, and of these 36 
within 4 or 5 days after the first inoculation, thus indicating the possibility 
that they were in the early stages of the disease at the time of inoculation. 
The procedure is strongly recommended as a precautionary measure at live 
stock expositions. 

The clinical value of the methylene blue reaction and its application to 
the diagnosis of glanders, G. Finzt ami P Cremona (Clin. Vet., Raxs. Polizia 
Sanit. e Ig . [Milan], 48 (1920), No. 17-19, pp. 464-W0). — In applying the 
methylene blue test to the urine of 13 g tendered horses positive results were 
obtained in all cases, while after the injection of 0.25 gm of mullein the test 
became negative. The authors are of the opinion that the reaction can be 
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used as a t«*sl for glanders provided a negative inaction Is given in 10 or 12 
hours a iter the injection of mullein. 

The action of phenol on fixed rabie virus and the preparation of pheno- 
lated an lira hie vaccine, V. Puntont (Ann. Iff [Rome], 29 (1919), No . 11, pp. 
730-747, ft a*. 2). — A study of the effect of various factors on the action of 
phenol on ruble wrus is reported. The conclusion is drawn that the attenu- 
ating and inactivating action increases with the concentration of the phenol, 
the temperature of the reaction, and the degree of trituration of the nerve 
substance, and decreases with the concentration of the latter. 

A new preventive inoculation against rinderpest, GordziakuOwski (Her. 
MM. Vet., 97 (1921), No. :}-5, pp. 115 , 110 ). — The author reports considerable 
success in nmuimizulion again si rinderpest with detibrinated blood from ani- 
mals in the second stage* of the disease, i. e, in a state of hyperthermia and 
with morbid symptoms, hut belorc the appearance of dysentery. The blood 
drawn from the jugular vein was detibrinated, heated for 10 minutes at 55° C. 
In small tubes placed in a water bath, and dually heated for an hour at 48 
to 50°. Each subject was inoculated with 1 oc. of the attenuated blood. Fol- 
lowing the first series of vaccination in 28 cattle of a herd in which rinderpest 
had broken out there were ft deaths, the remaining animals standing the inocu- 
lation well and resisting inoculation 12 days later with virulent blood. In a 
later experience with 120 head of cattle no fatalities occurred. 

The diagnosis of bovine tuberculosis with the antigen of Besredka, C. 
ITkuhka and W, ITknntngbr (Ann. I nut. Batttcur, 25 (1921), No. 1, pp. 96-101). — 
Tile complement fixation test for tuberculosis, using the Besredka human anti- 
gen witli sera of tuberculous cattle, gave positive results in 257 out of 304 
cases. With the sera of cattle showing on autopsy no macroscopic lesions, 
the antigen gave posit he results in only 2 out of 00 eases. Compared with 
the extent of lesions noted on autopsy, the reaction was positive in 00 per cent 
of advanced cases of ganglionic tuberculosis, in 84 to 95 per cent of cases 
presenting more extended lesions such as pulmonary tuberculosis, and in 100 
per cent of animals with generalized tuberculosis but in a good state of 
health. The authors are of the opinion that the complement fixation test can 
render important sen ice in the struggle against bovine tuberculosis, and in 
the method of extinction proposed by Bang can replace the ophthalmic reaction 
to advantage. 

Investigations with the help of interferometric methods in the study of 
protective ferments in bovine tuberculosis, I*. Tinmen and R. Mayer- 
1 Tran mann iRrrynentiorxclnrnff. 1+ (1920), No. 1 , pp. 64-75 ). — Interferometric 
studies of extracts from the organs of tuberculous and nontuberculous cat- 
tle are reported, the results of which arc thought to indicate a certain degree 
of specificity of the torments in tuberculous organs. The authors are of the 
opinion that in tuberculosis there art* specific ferments for the various partial 
antigens, as well as proteolytic and lipolytic protective ferments. As in tuber- 
culosis one or more of the antigens may be lacking, so one or more of the 
specific ferments mn.\ be lacking or present in small quantities only. 

Friedmann’s vaccine and bovine tuberculosis, W. Bon me (Berlin. Tier'drztl. 
Vfelumltr , 27 (1921), No x. 12, pp. 122-156; 13, pp. 11)5-11)7).— A review and dis- 
cussion of literature on (la* Friedmann method of immunizing against tuber- 
culosis with living turtle bacilli. 

Immunization experiments against guinea pig tuberculosis with hetero- 
geneous antigens, \Y. Boitme (Deul. Med. Wchnsehr „ 46 (1920), No. 43, p. 
1187 ). — Attention is called to the failures reported by Uhienhuth and Joettcn 
( E. 8. R. 44, p. 982) in attempts to Immunize guinea pigs against artificial 
tuberculosis infection, and a similar series of studies is noted with like results. 
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A brief report is also given of a study of the effect of heterogeneous antigens 
as immunizing agents against tuberculosis. Five groups of guinea pigs were 
injected with various types of pathogenic organisms and subsequently inoculated 
with living tubercle bacilli. In no case did the previous injection of the hetero- 
geneous antigen result in immunity or a heightened resistance. 

Tuberculosis in milk goats, G. E. Golden (Jour. Amer. Vet. Med . Assoc., 59 
(1921), No. 1, pp. 79-81). — A brief account is given of cases of tuberculosis found 
in Iowa in a herd of milk goats which had been imported from Switzerland. 
The intraderraal test applied to the herd of 33 imported does, 8 imported bucks, 
and 1 native doe showed 6 reactors, all of which gave positive reactions a week 
later to the ophthalmic test and 3 to the subcutaneous test. On autopsy the 
6 reactors showed the presence of tuberculosis lesions. The author is of the 
opinion that the tuberculin tests should be applied to all milk goats or that the 
milk from these animals should be pasteurized. 

Tuberculosis of goats, C. Murray, S. H. McNutt, and P. Pttrwin (Jour. 
Amer . Vet. Med. Assoc., 59 (1921), No. 1 , pp. 82-84 ). — A review is given of the 
literature on tuberculosis in goats, together with brief mention of the cases 
noted above. 

Actinomycosis (lump jaw, big jaw, and wooden tongue) , .1. W. Conna- 
way (Missouri Sta. But 186 (1921), pp. 3-16 , figs. 9). — This is a popular sum- 
mary of information on the subject. 

Efficiency of the agglutination test for contagious abortion of cattle, 

I). H. .Toner (Bel. Agr 1 (192 1). No. 1, pp. 37, 38 ). — The agglutination test for 
contagious abortion was conducted in the summer of 1920 on a herd of 33 pure- 
bred beef cattle, including Shorthorns, Aberdeen- Angus, and Hereford a, and on a 
herd of 34 purebred dairy cattle, including Holsteins, Ayrshires, and Jerseys. A 
comparison of the findings of these tests with the previous history of the individ- 
ual breeding cows gave a percentage efficiency of 63.fi in the case of beef cattle 
and 84 with the dairy cattle. In the first group the 8 calves tested gave a nega- 
tive, 2 yearlings which had not been bred a positive, and one a negative reaction. 
In the second group 3 yearlings gave u negative, one a positive, and one a doubt- 
ful reaction. The author is of the opinion that segregation of positive reactors to 
the agglutination test for contagious abortion would be of great help in the 
attempt to eradicate the infection from a herd. 

Statistical observations on the Texas fever parasite, H. Crawley (Acad. 
Nat. 8 ci. Phila. Proc., 72 (1920), pt. 3, pp. SSI-836).— This is a report of studies, 
the results of which are largely presented in tabular form. The studies deal 
with the relative numbers of parasitized and nonparasitized cells, the number 
of Individual parasites in each parasitized cell, and the varying conditions 
found in the several organs. 

The etiology of black disease, being further studies in a braxy-like dis- 
ease of sheep, S. Dodd (Jour. Compar. Path, and Thcr., 34 (1921), No. 1, pp. 
1-26, figs. 6). — This is a report of investigations conduct'd, in continuation of 
those previously noted (E. S. It., 39, p. 686), winch have led to the conclusion 
that black disease is a condition apparently peculiar to sheep and of seasonal 
occurrence. “ It is a toxaemia with an acute course. The primary lesions are 
situated in the liver and consist of circumscribed areas of necrosis. One or 
several such lesions may be present. Other lesions seen elsewTiere must be 
looked upon as secondary, and probably due to the action of the toxin produced 
by the bacilli in the primary lesion and distributed In the blood stream. 

“At the time of death the causal organisms are confined to the primary hepatic 
lesions and can not be demonstrated elsewhere, even in the liver, but in rare 
cases the bacilli may be found in that organ although it presents no gross 
necrotic foci These may be looked upon as cases of mass infection, in which 
72976° — 21 7 
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the defences of the organ have been overwhelmed before they could come into 
action. The causal organism is one of the larger anaerobic bacilli; it sporu- 
lates readily and is probably a facultative parasite. 

11 Experimental inoculation of virulent cultures is fatal to sheep and other 
animals, and the lesions thus produced are anatomically identical with those of 
black disease. Such differences as exist are due to the port of entrance of the 
bacilli and the nature of the tissues there. (Compare contagious bovine pleura- 
pneumonia.) The situation of the primary lesions and the failure to infect 
by frnling experiments with virulent cultures or viscera of affected animals 
suggest the probability of a carrier; and the seasonal character of the disease, 
the geographical features of infected paddocks, and the presence of fluke 
disease, indicate that the liver fluke is the mechanical carrier. 

** Black disease is probably identical with the braxy-like diseases in Tasmania 
and Victoria, although the organism claimed to be the cause of the latter is not 
identical with that isolated from the former. Until more definite information 
is obtainable regarding brnxy or bradsot by investigations in which the pos- 
sibility of post-mortem invasion has been eliminated, it is not possible to de- 
cide whether the European disease is the same as that seen In Australia. It 
is, however, quite probable that it is.” 

Injections in the horse of equine streptococci treated with alcohol- 
ether, Rkocq-IIoussett ( Compt . Rend. Soc. JUol. [Paris], 84 {1021), No. 0, pp. 
445, 446 ). — The author reports a successful experience in inoculating a horse 
with gradually increasing though minute doses of Streptococcus equirms 
killed by alcohol-ether and emulsified in physiological salt solution. Injections 
of this emulsion into the jugular vein caused no inconvenience. The lower 
temperatures obtained in the third series of inoculations indicated that the 
animal had apparently acquired a certain degree of immunity. The method 
is thought to be of promise for the preparation of a serum active against 
equine streptococci, particularly those involved in strangles. 

Immunological studies against epizootic raeningo-enceplialitis of equlncs 
(Borna disease) , II, It. Kraus and P. Beltrami {Rev. Inst. Boot. [ Argen - 
Una ], 2 (1920), No. 5, pp. 701-712 ). — Continuing the investigation of Borna dis- 
ease (E. S. It., 44, p. 280), the authors report that the serum of horses im- 
munized against the disease has specific agglutinating and complement deviat- 
ing properties and can consequently be employed as a diagnostic* measure with 
the diplococcl cultivated from the brains of animals dead from the disease. The 
serum either alone or with the living organisms can also be employed as a 
preventive agent 

Vaccination against contagious epithelioma of fowls, J. V. Negrete {Rev. 
Inst. Bad. [Argentina], 2 {1920), No. 5, pp. 718-720). — The immunizing agent 
with which the author claims to have had success, both as a preventive and a 
curative measure, is prepared by triturating with physiological salt solution 
material from the pustules of an infected bird, heating the emulsion In a 
water bath at 100* C. for 1 to 2 minutes, and decanting. The clear liquid thus 
obtained is injected subcutaneously in one side of the breast, and after 5 to 8 
days a second injection is made in the other side. The only reaction noted is 
a coloration at the point of injection except in rare cases, where a mild mani- 
festation of the disease occurs, disappearing in a few days. Data are presented 
which indicate that the same vaccine has also a curative power. 

Summer health means winter eggs, G. W. Hervet {New Jersey Stas., Hints 
to Poultrymen , 9 {1921), No. 10, pp. 4 )• — Attention is called to the care that 
should be given fowls in summer, including the importance and manner of com- 
bating intestinal worms, close confinement for protection against rose bugs, 
ridding the flock of vermin, and disinfection of the house. 



mu 


EXPERIMENT STATION RECORD. 


687 


BUBAL ENGIKBEBIWG. 

Animal report of the American Engineering Standards Committee, 

1920 ( Amer . Engin . Standards Com. Ann. Rpt 1920, pp. [12]). — This report 
includes a list of standards approved, standards submitted for approval by the 
committee, and projects in hand. In addition, the rules of procedure for the 
committee are set forth as revised in October, 1920, together with the text of 
the constitution of the committee, revised August 16, 1919. The functions of 
the American Engineering Standards Committee, which consists of some 17 
major organizations, are to unify methods of arriving at engineering standards, 
to secure cooperation between various interested organizations m order to 
prevent duplication of work and promulgation of conflicting standards, to act 
as an authoritative channel of cooperation in international engineering stand- 
ardization, to promote a knowledge of American engineering standards in 
foreign countries, to collect and classify data on standards, and to act as a 
bureau of information regarding standardization. 

Fifteenth biennial report of the State engineer of Wyoming, F. C. Emer- 
son (Wyo. State Engin. Bien. Rpt, 15 {1919-80), pp. 88, pis. 12). — This report 
deals with the activities and expenditures of the office of the State engineer of 
Wyoming for the years 1919 and 1920. 

New measurements of flow of spring, stream, and ground water, R. Mil- 
ler {Gsndhts. In gen., 1,8 (1920). No. 1,8 , pp. 568-568, figs. 18 ).— Methods for 
determining the flow of wells, springs, and small streams with very little fall 
are described, and tabular data and diagrammatic illustrations of apparatus 
are given. 

Stream gauging records, R. Follansbee (Wyo. State Engin. Bien. Rpt. y 15 
(1919-20), Sup. B, pj>. 96). — A report on the surface waters of Wyoming for the 
2-year period ouded September 90, 1920, is presented, which covers the results 
of work done under a cooperative agreement between the IT. S, Geological Survey 
and the office of the State engineer of Wyoming. 

The results of measurements of flow made on streams in the State are given. 
A report is also included on studies of seepage and return waters in Wyoming 
streams during 1920. 

Irrigation in India (Simla: Pub. Works Dept. Govt. India , 1919 , pp. 

pis. 4 ). — This is the first supplementary report on the work, expenditures 
and revenues, and irrigation operations in India as a whole and in the various 
provinces during the year 1918-19. 

Farm drainage, W. L. Powers and W. Ceetcher ( Oregon Sta. Bui. 178 
(1921) , pp. 47, figs. 88 ). — This bulletin describes different types of wet land in 
Oregon, points out the need and value of drainage for each type, and reports 
certain experiments to determine the most suitable depth, distance apart, and 
sizes for field drains. Data are also Included on methods of installation and 
cost 

The chief wet soils of the State are said to be the white land of the Dayton 
soil series, the peat and muck solks of the marsh, tide, and overflowed areas, 
and the alkali areas of the irrigated sections. Studies of subsoil and ground 
water in white land generally show a friable streak of from 33 to 36 in. depth, 
and show also that tile placed in these areas have lowered the water table most 
promptly. The water table Is lowered for 25 to 30 ft. back from the tile within 
24 hours after saturation. A depth of about 36 in. and a distance between tile 
lines of from 60 to 66 ft. have been found most effective for lateral drains in 
typical white land, while deeper drains are desirable in the less retentive areas. 

Experiments indicate a suitable depth for tile to be 4 ft and a distance of 
BO ft f<?r tide land, while in irrigated lands, as in the Malheur Valley, drains 
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from 8 to 9 ft. deep Rave controlled the water table for a distance of 660 ft. 
laterally. 

Measurements of outflow in the Willamette Valley, reported by F. F. Hen- 
.Shaw, indicate that main drains should have a capacity of from ^ to l acre- 
inch run-off to the acre in 24 hours for areas up to 40 acres and k in. for larger 
fields, as the total percentage of run-off in the Willamette Valley is large. On 
the coast | to 1 in. is a suitable drainage coefficient. 

The location, grading, and drainage of highways, W. G. IIajkjeb (New 
York and London: McGraw-Hill Hook Co, Inc., 1921, pp. XIII -j-29 4, pis . 2, figs. 
162 ). — The author states that this book is the first of a series of four volumes 
presenting the road problem from the standpoint of the constructing engineer. 

This volume covers a discussion of general principles governing the i>olicy of 
highway programs, such as the scope of the program, general character of the 
system, classification, layout, appropriation estimates, fundamental principles 
of design, and reasonable economy in design. The theory of economic location 
and grade line design is develojied from the standpoints of both horse and 
motor traffic, and cross sections, roadway widths, right of way, and drainage 
are discussed. It is Intended to cover concisely the principles of design of the 
relatively permanent features of highway construction. Theory is developed 
but is used largely as a basis for judgment, and is illustrated by current and 
recommended practice. Emphasis is laid on the desirability of making ap- 
propriations accomplish as much as possible, and tin; engineering means to this 
end are indicated. 

Modern road building and maintenance, A. P Anderson (\ Wilmington, 
Del.]* Hercules Powder Co ., {1920), pp. 1J6, />/#. 16, Jigs. 20 ). — This book is 
devoted to setting forth the basic principles underlying road building and 
maintenance and calling attention to the meaning ol the more important results 
of present-day experience. H is apparently bused largely on the work of the 
Bureau of Public Hoads of the V. S. Department of Agriculture, and the ma- 
jority of the illustrations have been reproduced from the photographic file of 
that bureau. 

It consists of live parts. Part 1, on planning the road, contains chapters on 
economic and social considerations; economic problems of the heavy motor 
truck; physical resistances to tuifllc; selecting the type of road surfacing; effect 
of the motor truck on different road surfaces; road widths and crown; and 
surveys, plans, and specifications. Part 2, on road materials, contains chapters 
on roavl building -• -rocks ; Portland cement; petroleum and residuum; and as- 
phalts and tarn. Part 3, pn road construction, contains chapters on organiza- 
tion and equipment of the working force; cleaning and grubbing the right of 
way; drainage; quarrying and crushing stone; earth work; earth roads; sand- 
clay roads; gravel roads; water-bound macadam; bituminous road surfaces; 
bituminous surface application; concrete roads; brick roads; and bridges and 
culverts. Part 4, on road maintenance and repair, contains chapters on organi- 
zation of the working force; patrolmen; patrol maintenance of earth roads; 
and maintenance of surfaced roads. Part 5, on the use of explosives, contains 
chapters on the use of explosives in planning and preparing the right of way; 
use of explosives in earth und rock excaAation; use of explosives in rock 
quarries and material pits; miscellaneous uses of explosives in road work; and 
a description of various explosives and accessories used in road building. 

Grading road with tractors and wheel scrapers, W. I). Hill, ,til (Pub, 
Works, 50 (1921), No. 20, pp. 406-408, figs . 2).~~ Data from the use of two outfits 
of a tractor and two trailers each for hauls exceeding 150 ft., showing the 
force employed, dirt moved, and dynamometer results, are reported. A 5-ton 
caterpillar tractor hauling two 4-wheel scrapers moved 262 cu. yds. of dirt per 
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labour day a distance of 800 ft., 214 cu, yds. 600 ft, 100 eu. yds. 900 ft* 122 
eu. yds. 3,320 ft, 06 eu. yds. 1,800 ft., and 68 cu yds. 2,640 ft When hauling 
ttiree scrapers through the same distances 360, 270, 210, 150, 120, and 90 cu. yds. 
of dirt were moved, respectively, per JO-liour day. The dynamometer tests 
showed that the pounds pulled on the drawbar of the tractor when loading 
the first scraper were 4,900 at a speed of \ mile per hour, when loading 
the second scraper 4,520 lbs., and when loading the third scraper 4,800 lbs. 
The average drawbar pull v hen hauling three loaded scrapers at 3 miles per 
hour was 2,140 lbs., when dumping at 8 miles per hour 2,540 lbs., when turning 
empty 1,160 lbs , and when returning empty 928 lbs. The return empty was 
made at the rate of 5.71 miles per hour. 

Second biennial report of the California Highway Commission* N. D. 
Darlington kt al. (Calif. Highway Cornn. If ion. Rpt., 2 (1919-20), pp. 162, pis. 
2 t figs. 66).—' This report deals with the work and finances of the California 
Highway Commission for the biennial period ended December 31, 1920. 

Second annual report of the State Highway Department of Georgia ( Ga. 
Highiray Dept. Ann Rpt , 2 (1920), pp. 175, pi. 1, figs. 56). — The operations and 
finances of the Georgia State Highway Department for the fiscal year 1919-20 
are covered in this re|x>rt. 

Second biennial report of the [ Texas j State Highway Commission* K. M. 

Hubbard kt al. (Tc.r. State High it ay Comn. Bien. Rpt., 2 (1919-20), pp. 104 , 
pis. 4, Jigs. 9). — This report covers the financial accounts and physical activities 
of the Texas Highway Department for the period from December 1, 1918, to 
December 1, 1920. 

Progress in investigation of alkali action on concrete, E. O. Bebb (Reclam. 
Roe. [U. R |, 12 (1921), No 5, pp. 224-227, Jigs. 3). — A brief progress report is 
presented on the cooperative studies being conducted by the IT. S. Bureau of 
Standards, the XT. s Department of Agriculture, and the TJ. S. Reclamation 
Service on the action of alkali on concrete. * 

The results indicate that if cement drnintile are to be used in soils and 
waters containing 01 per cent or more of sulphate salts, their installation 
should be preceded by an examination of the subsurface conditions. In all 
eases where disintegration of the best quality of ule has occurred, samples of 
the soil immediately in contact with such tile have revealed concentrations 
much higher than are indicated by the drainage water. The presence of over 
5 per cent of soluble salts in the soil immediately above the, tile is said, to 
certainly result m destructhe concentrations when sufficient seepage water is 
present. To date the best results June been obtained from handmade tile of 
quaking or mushy consistency and from tile made on a tamping machine. 
In general, the use of tile made from mortar of plastic consistency, such that 
the jacket can be removed immediately after molding, is not recommended for 
use in sulphate soils and waters. 

Experiments with concrete test blocks seemed to indicate that surface disin- 
tegration of the poorer grades of concrete begins with concentrations of about 
two-tenths of 1 per cent iu waters of the sulphate type, and that the severity 
of the action increases as the salt concentration increases until with concen- 
trations of from 2 to 3 per cent even the best concrete disintegrates rapidly. 
Durability under such circumstances appears to dej>end upon impermeability, 
which in turn depends mainly upon richness of mixture and gradation of 
aggregates. 

Inspections of draintile and concrete structures in localities where the 
alkali salts are of the chlorid or carbonate types led to the conclusion that 
these salts are not so severe us sulphate salts. 
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Tests on the utilization of vegetable oils as a source of mechanical 
energy (Bui, Matures Grasses Inst, Colon. Marseille, ( No. 1 (1921) t pp. k-H )> — 
Tests by Mathot with palm and cotton oils are reported, in which it was found 
that the consumption of either fuel by a 4-stroke cycle, 25 h. p, motor with from 
49 to 53 lbs. compression was 265 gm. per horsepower hour, with an explosion 
pressure of from 359 to 397 lbs. per square inch. With a 2-stroke cycle, 16 h. 
p. motor with compression of from 22 to 26 lbs. the consumption was 320 gm., 
and with a 2-stroke cycle, 33 h. p. motor with compression of from 44 to 48 lbs. 
the consumption was 285 gm. # The gasoline consumption in all three engines 
was 254, 236, and 240 gm., respectively, corresponding to a thermal efficiency 
of about 27 per cent. The thermal efficiencies using vegetable oils were 23, 27, 
and 25 per cent, respectively. 

Experiments on the gasification of palm oil, by T. d’Althoff, and on engine 
operation with this fuel, by Trentels, are also discussed. 

Tests of an internal-combustion motor using palm oil fuel, Goffin (Bui. 
Matures Grasses Inst . Colon. Marseille, No. 1 (1921), pp. 19-24). — Tests of a 
2-stroke cycle gas engine of from 8 to 10 effective horsepower, modified for the 
use of palm oil fuel, are reported. Water injection into the combustion cham- 
ber was provided for. 

It was found that the motor operated as well on palm oil as on gasoline. The 
Injection of water did not decrease misfiring. The fuel consumption was 340 
gm. per horsepower hour, the consumption of injected water about 100 gm., and 
of lubricant about 23 gm. The mechanical efficiency was about 80 per cent and 
the thermal efficiency about 20 per cent. 

The farm electric plant, F E. Fogle (Michigan Bta. Quart. Bui., 8 (1921 ) , 
No. 4> PP- 119-121). — A brief analysis of the costs which enter into the produc- 
tion of electrical current by a gasoline or kerosene farm electric plant is given. 
The analysis is based upon tests of pine different plants for periods varying from 
60 to 130 minutes. The average watts produced during these tests varied from 
688.57 to 1,102.37, and the gasoline consumption from 0.279 to 0 756 gal. The 
gasoline consumption per kilowatt hour varied from (>.261 to 0.628 gal., and the 
cost of fuel per kilowatt hour at 20 cts. per gallon from 6.75 to 16.32 cts. On 
this basis the maximum cost per kilowatt hour is estimated at 45.67 cts. 

The farm power problem, IT. It. Tolley (Jour, Farm . Econ 8 (1921), No. 2, 
pp. 91-99). — This paper has been previously noted (E. S. R. ? 44, p. 197). 

Sweet potato storage in Delaware, T. F. Manns (Bela ware Sta, Ilul. 127 
(1920), pp. 8-64, IUfs. 40 )- — General information on diseases of sweet potatoes is 
given, and investigations conducted in cooperation with the IT. S. Department of 
Agriculture on the relation of moisture, temperature, and ventilation to the 
storage rots of sweet potatoes as factors to be considered in storage-house design 
and construction are reported. The efficiency of a large three-iloor commercial 
storage house 40 by 60 ft. was also compared with that of a small house suitable 
for the farmer growing from 10 to 20 acres. 

In the moisture studies it was found that in a house properly ventilated the 
moisture is given off most rapidly during the early part of the storage period. 
In the large house during the first month 7.43 per cent of the weight of the 
potatoes was given off as moisture, and during the next 46 days 5.33 per cent. 
These results are taken to indicate that the moisture given off iri the first three 
months from an efficient storage will vary from 10 to 16 tier cent of the weight 
of potatoes stored. Under Delaware conditions one-half of this amount may 
easily be removed during the first month of storage by taking advantage of 
natural ventilation. Under average storage conditions in Delaware, from De- 
cember 1 to February 1, it requires a movement of 5,000 cu. ft, of air through 
the storage house to carry out a pound of moisture. These results indicate that 
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overcrowded houses are difficult to ventilate adequately ami that at least 3 cu. 
ft. of space should he allowed for each bushel of sweet potatoes stored. 

A comparison of moisture loss from bin storage with that from basket storage 
showed that sweet potatoes stored in baskets or hampers gave off much more 
moisture than when stored in bins. 

Further studies showed that the amount of black rot and soft rot is inti- 
mately related to the amount of moisture in the potatoes. 

Studies on forced ventilation by means of a 12-in. turbine centrifugal, electric 
motor fan, having a lifting capacity of 2, (XX) cu. ft. of air per minute, showed 
that the humidity was not lowered any more rapidly by means of the fan than 
could be done by means of stoves and proper air shafts. It was concluded that 
since heat must be applied to the house during the late fall and winter storage, 
such heat would produce sufficient movement of air provided proper ventilating 
openings were supplied. The only advantage obtained from the use of such a 
fan was that the air was drawn equally from each floor and from all parts of 
the house, and the fan could he used on days when no heat was required. 

Regarding the control of moisture and temperature under commercial storage- 
house conditions, studies showed that it is more difficult to control humidity 
properly on the tlrst floor than on the second floor. 

Studies on the fundamentals of storage-house construction indicated that 
there must be adequate protection against frost and chilling, the house must be 
weatherproof for economy in the use of fuel, and there must he adequate ven- 
tilation. Proper protection against storm ami frost is provided in Delaware by 
constructing walls with 4 or G-in. studding ship-lapped or box boarded on the 
outside and cox erect xvith waterproof tarred building paper and a good grade 
of weather boarding. The inside of the studding is covered with building paper 
and ship-lapped. The floor const ruction should he double and the roof should 
have the same construction as the walls except that shingles take the place of 
weather boarding. An air space between walls and bins of from 12 to 24 in. 
should be maintained to give ample circulation of heat and air. Adequate 
ventilation can not be provided in large storage buildings without bottom intake 
ventilators and top foul air escape ventilators. 

Double walls from 2 to 4 in. apart should be maintained between all bins, 
and removable double walled door partitions should be constructed every 3 or 
4 ft. in bins G ft. or longer. Removable or hinged and slutted false floors 4 in. 
above the permanent floor should he constructed for every bin, and a space of 
12 in. or more should he left between the top of a bin and the ceiling or roof. 

Drawings of small and medium sized storage houses are included. It is stated 
that the studies as a whole have shown that even greater efficiency has been 
maintained in the properly constructed and manipulated large commercial house 
than in the smaller ones. 

The activated sludge process of sewage treatment: A bibliography of 
the subject, J. E. Poster {Rochester, A r . Y.; General Filtration Co., Inc., 1921, 
2. ed., pp . 117). — This is the second edition of this work (E. S. R., 38, p. 601). 

RURAL ECONOMICS AND SOCIOLOGY. 

Agricultural economics, J. E. Boyle ( Philadelphia and London: B. Lip* 
pincott Co., 1921 , pp. IX +448, figs. 90). — This volume is intended to present to 
the average student of agricultural problems a certain amount of compiled 
information and discussion of social and economic aspects of agriculture, in- 
cluding size of farms, tenancy and land ownership, economic returns, farm labor 
problems, and others. The increased use of machinery is pointed out, and the 
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growth of machinery trusts is described. Chapters are devoted to accounts of 
individual State marketing activities, marketing devices, and costs. Other 
topics treated are cooperation, credit, transportation, insurance, storage, and 
agricultural prices and valorization. 

The author emphasizes somewhat a present tendency toward capitalistic 
agriculture, and points out that the farmer’s economic income is low, and claims 
that crops, especially wheat, may be marketed as profitably at or near harvest 
time as six months or more later. He concludes that collective bargaining, 
especially on the basis of u sliding scale representing cost of production and 
demand, is to be preferred to governmental interference in price fixing. Farm 
accounting, speculation in agricultural products, the agricultural press, farmers’ 
organizations, State aid, and the organization and operation of the grain trade 
and of the live stock and moat industry are considered. Arguments are pre- 
sented for and against the single tax and protective tariff as agricultural issues. 
Foreign oomjK'tition of Canada, Argentina, and Russia, and the world food 
supply problem are discussed. 

Buying farms with land-bank loans, I.. C. Guay and H. A. Turner ( U . S . 
Dept. Apr. Bui. 96 H (1921), pp. 27, figs. 6 ). — This study is based on the experience 
of 2,700 farmers who base borrowed money through Federal loan banks, and 
attempts to indicate what proportion of those borrowing under the Federal 
farm loan system for the purpose of buying land were landless farmers with 
limited capital, what methods such persons have employed to supplement the 
funds obtained from the Federal land banks, and what have been the costs 
of such loans to I be borrowers. 

An analysis of 78 per <*eiit of the total number of loans from the time of 
the organization of the Federal land banks to November 30, 1910, indicates 
that only 13 per cent of the amount thus loaned was for the purpose of 
purchasing farm land. As regards one-third of the loans made prior to Novem- 
ber 30, 1918, only .8 per cent of the proceeds were used for buying farm land. 

It is brought out that only one-third of 2,054 borrowers purchasing land 
belonged to the landless class. Of this number 36.6 per cent were tenants, 
37.9 per cent tenants who owned other farm land, and 62.1 per cent were land- 
less tenants, while in the case of nontenants, the percentage owning other 
farm laud amounted to 83.5. 

Tn the case of 1,168 loans, the average percentage which the first mortgage 
represented of the value of the land bought is given. For owner buyers the 
loan was 41.5 per cent of the value, while nonowning buyers appear to have 
made loans averaging 44.2 per cent of the land bought. 

Information regarding the cost of Federal farm loans was received from 
1,765 borrowers. On the basis of these replies, the average cost is said to 
have amounted to $50.84, or 1.43 per cent of the mortgage given to the 
Federal land bank, which averaged $3,541. There were, however, 347 bor- 
rowers giving mortgages of $1,000 or less to whom the loans cost an average 
of $36.01, or 4.82 per cent of the mortgage given. On ttie other baud, while the 
cost of borrowing averaged $82.74 for the 187 who gave mortgages to the Fed- 
eral land banks for amounts between $7,501 and $10,000, this cost represented 
only 0.9 per cent of the mortgage given. 

One thousand and eight replies are used to determine the extent of the 
use of the second mortgage in order to complete the purchase. Of this num- 
ber, 477 did not involve second mortgages. In practically 78 per cent of the 
cases, the second mortgage was given to the sellers of the land. In the case 
of those buyers giving no second mortgage, the remainder of the purchase price 
was paid in cash or by trading other property. The amount put in by the 
second group in cash or trade averaged 24.4 per cent of the cost of the farm. 
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The period of repayment and provisions for periodic repayment of second 
mortgages are analyzed in detail from records obtained. 

The interest rates on second mortgages were found to average 6.8 per cent, 
and it is brought out that this is slightly lower than that on first mortgages. 
It is said that this tendency to close approximation has been confirmed by a 
recent survey of land sales in Iowa, where the average rates on second mort- 
gages proved to be 5.7 as compared with 5.3 for first mortgages (E. S. R., 43, 
p. 803). 

The Federal farm loan case, H. H. Preston (Jour, Polit . Earn., 29 (1921), 
No. 6, pp. 483-15%). — The history and issues of the suit involving the constitu- 
tionality of the Federal Farm Loan Act are set forth, with a brief outline of 
the operations of the system and discussion of the policy of tax exemption and 
needed changes in the law. It is concluded that in the matter of tax exemp- 
tion more liberal conditions are granted than are warranted, and that careful 
consideration should be given to the matter henceforth ; also that the status of 
the joint-stock land banks should be settled clearly. 

Rural credit in the Philippines, M. Oretcher (Trap. Ayr. {Ceylon}, 56 
(1921), No. 1, pp. 53-59) < — The recent organization of credit societies under the 
provincial government and the progress of the movement fostering these in- 
stitutions are set forth. 

The cooperative movement as affecting agriculture ( India [Dept Ayr.} 
Rev. Operations , 1919-20, pp. 13-81 ). —Brief notes are given reporting the prog- 
ress of agricultural credit and other societies in 1910-20 by provinces of India. 

Methods of renting land in Ohio, J. 1. Falconer (Ohio Sta. Bui. 8%& 
(1921), pp. 101-130, Jlys. 6). — In this bulletin is set forth the nature of farm 
rental contracts as they now exist in Ohio, on the basis of information from 
about 1,000 farm management suney records, from the examination of more 
than 200 leasing contracts, and from discussions with tenants and landlords. 
Census figures are presented to indicate that practically two-thirds, or 69.1 per 
cent, ot the tenanted farms in the State were operate! on the share- rent basis 
in 1920, landowners and tenants preferring this system for economic reasons 
of their own. Methods of letting land on shares are described in detail. Pro- 
visions most frequently found in Ohio farm leases are briefiy enumerated and 
discussed. 

Experiments are said to indicate tlmt approximately 50 per cent of the benefits 
derived from fertilizers and manure in an ordinary Ohio rotation is recovered in 
the crops to which they are applied, while 50 per cent is reco\ered in subsequent 
crops. The author believes that the tenant should he compensated for his 
expense for fertilizers in case he does not receive his share of their benefits. 

Agriculture and landownership in Poland, H. Arctowskt (Oeogr. Rev., 
11 (1921), No. 2, pp. 161-171, pas. If ). — Statistical data on population and agri- 
culture in Poland, compiled originally for the American Delegation to the Peace 
Conference, are given in part in this article, illustrated with a number of dis- 
tribution maps showing the per capita production of food crops per year in 
recent years and averages for i>eriods of years. It is indicated that the republic 
is self-sustaining in agricultural production, although progress and agrarian 
reform together with improvement in crop yields are needed. 

The farmer and the single tax, J. R. Brown (New York: Manhattan Kiiiyle 
Tax Club [1919], 2. ed., pp. 10). — This sets forth ways in which, in the 
author's estimation, the farmer would be relieved of much of his tax burden 
under the single-tax system. 

Standards of labor on the hill farms of Louisiana, M. B. Oates and L. A. 
Reynoldson ( U . 8. Dept, Ayr. Bui. 961 (1921), pp. 27, fiys. 7).— This bulletin 
is a statement of the prevailing standards of labor for crews of various sizes at 
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field and crop work and the labor requirements of crops per acre in the hill 
sections of northwestern Louisiana. The data were obtained by personal 
interviews with farmers. Six hundred and seventy-seven detailed reports on the 
principal crops grown were obtained. 

Graphic illustration of farm management, A. Bbacke {Jour. Boo. Natl. 
Agr . Belg., 2 (1920), No. 45, pp. 398-400, figs . 2 ). — A hypothetical case is illus- 
trated graphically and described in an elementary way to indicate for Belgium 
fanners the seasonal man and horse labor requirements in the conduct of 
several farm operations. 

Mixed farming and apple growing in Ontario, H. W. Clarke and A. 
Leitch ( Ontario Dept . Agr. Bui 282 (1921). pp. 23). — This investigation was 
carried out similarly to that previously noted (E. S. It., 44, p. 191), on 35 
orchard farms depending almost entirely on apples as their main source of 
income, and 1C5 mixed farms on practically all of which the orchard was an 
important enterprise. These farms are situated mainly in Clarke and Darling- 
ton townships in Durham County, Ontario, a few being in the vicinity of 
Brighton, Northumberland County. 

Croup 1, eonsisting of those of the 165 farms in the survey known as the 
mixed farms containing under 76 acres, had an average labor income of $511 
per farm, and in succeeding groups there was a steady increase, with the ex- 
ception of group 5 (130-160 acres ) where the poor live stock factor operated to 
decrease returns, until a group of farms of over 160 acres was reached with an 
average labor income of $1,815. It is indicated that higher returns are possible 
from the larger farms with a comparatively small increase in farm expenses. 
Farmers on the small farms in group 1 were aide to produce 84 5 acres of crops 
per man, while each succeeding group showed an increase in the amount of crops 
one man was able to work, the maximum being reached in the last group where 
each inan produced 52 9 acres of crops. From a study of the 35 orchard farms 
it was found that the development of the orchard business, especially on farms 
of the smallest size group, gives an opportunity for a larger net income. 

Tables are given in which it appears that the group of 25 farmers whose crops 
were less than 80 per cent of the average made a wage of $230 for their year’s 
work. The next group of 42 men, whose crop overage 1 was between 81 and 93 
per cent of the average, made $725 for their year’s work. The amount of the 
labor income rose steadily with the increase in quality of the live stock, from 
$143 on those farms where the stock returned less than $74 per unit to $1,679 
where the stock returned over $109 per unit. The figures indicate increases of 
$455, $592, and $717 which can be credited to the growing of better crops, and 
of $985, $1,227, and $1,844 which can be credited to the keeping and breeding 
of better live stock, all about twice the increases due to the growing of better- 
crops. It is concluded, therefore, that the greatest single factor for successful 
live-stock farming, either beef or dairy or mixed, is a higher quality of live 
stock. 

Considerable data on the cost of production of apples and the effect of yield 
on cost per bushel are tabulated. 

Beef cattle feeding costs, R. H. Wilcox (Jour. Farm . Boon., S (1921), No. 2, 
pp. 62-72, fig. The paper previously noted (E. 8 R., 44, p. 197) is pub- 
lished in these pages with tabulations of the data used, together with a chart 
illustrating monthly prices of cattle and feeding stuffs, 1915-1920. 

The packer and the farmer, W. Y. Durand (Jour. Farm. Econ., 3 (1921), 
No. 2 , pp. 40-6D - — The paper previously noted (E. S. R., 44, p. 197) is pub- 
lished here. 

Speculation and the Chicago Board of Trade, ,T. E. Boyle (Yew? York: 
Maemillan Go., 1920, pp. XI +280, figs. 22). — An ideal market is defined aa one 
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functioning to establish the equilibrium price which will coordinate consump- 
tion ami production and wove the whole crop into consumption without a loss, 
shortage, or carryover, and considered in the light of this standard, the Chicago 
Boa I'd of Trade is said to perforin economically and efficiently the fundamental 
functions of a market. Chicago’s geographical position as determining its de- 
velopment as a cash grain market, and the growth of competition as affecting 
future trading for hedging and speculative purposes are noted. Speculation and 
future trading are said to he sound factors of certainty and stability in cash 
grain marketing, as well as a form of insurance. Extensive citations from the 
press, government and private market quotations, reports, and other sources 
are given in the body of the report, as well as in appendixes. 

The trend of prices, N. C. Mubkay {Jour. Farm, Earn ., 3 (1921), No. 2, pp. 
73-81).— The statistical study previously noted (E. S. It., 44, p. 197) is pub- 
lished in these pages. 

The Market Reporter ( U. S. Dept. Ayr., Market Rptr 4 {1921), Nos. 5, 
pp. 65-80 ; 6, pp. 81-96; 7, pp. 91-112, figs. 3; 8 , pp. 113-128).— 1 The usual 
abstracts of information of domestic movement, imports and exports, prices, 
and the situation in the market of spec! tied commodities and important classes 
of agricultural products are given in these numbers, together with analyses 
of foreign market conditions. Two brief articles of special interest in No. 6 
describe Boston as the largest port for imported potatoes and as holding 
fourth place as a potato-consuming market, and give a summary of advances 
by the War Finance Corporation for the financing of agricultural exports. 
In No. 8 is a brief article on the potato market in Kansas City. 

Monthly Crop Reporter (U. S Dept. Ayr., Mo. Crop Rptr.. 7 {1921). Nos. 7, 
pp. 73-88, figs. /, ; 8, pp. 89-104, figs. 5). — The usual monthly estimates of acre- 
age, condition, and yields of crops with summaries and comparisons oven* vari- 
ous periods, us well as data relating to farm value and prices recehed for 
farm products, and the number of live stock are presented in these numbers. 
In No. 7 is included a brief note setting forth the gain in population over the 
increase of the wheat yield per acre, accompanying a table showing production 
per capita and per acre per 1,000,000 of the population and consumption per 
capita and as a percentage of production for jieriods of years beginning with 
July, 1800, and ending with July, 1920. A report is also given covering the 
use of fertilizers in cotton States in 1921, as compared with preceding years. 
No. 8 contains an article on the value of agricultural exports refilled to produc- 
tion. 

Missouri farm review for the year ending December 31, 1920, E. A. 

Logan and J. Mayes (Missouri State Bti. Ayr. Mo. Bui , 19 {1921). No. 2, pp. 91, 
figs. 23). — This statistical report is made by the State cooperating with the 
U. S. Department of Agriculture. 

A statistical handbook of Ohio agriculture, W. F. Callander {Ohio I)cpt. 
Agr. Off. Bui., 14 {1921), No. 3, pp. 65-1 Jfi<, figs . 37). — This report is made by 
the State in cooperation with the IT. S. Department of Agriculture for 1919 
mainly from census statistics and for 1920 on the basis of estimates of crop 
and price correspondents and acreage returns reported by the assessors. A 
number of comparative tables are given showing the acreage, production, and 
yields of the principal crops in Ohio since I860, also the number of live stock 
on farms since 1846. A series of average yield charts, as well as graphic maps 
and charts showing the development of the live-stock industry and acreage of 
the principal crops, are included. 

[Agricultural statistics of Switzerland] (Btatis Jahrb. Rchteeiz. 26 {1917), 
pp. 80-193; 27 {1918), pp. 73-&0). —These pages continue statistical information 
previously noted (E. S. It., 88, p. 695). 
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Statistics of production of cereals and legumes, 1910 and 1020 (Ate- 
ladistica de la ProducHon de Cereales p Leguminosas. Madrid: Junta Consult* 
Agron. } 1919, pp. il ; 1920, pp. 89 ). — These reports continue data on agricul- 
tural production in Spain previously noted (E. S. R.. 40, p. 793). 

The organization of statistics in Spain, F. de A. Rod6n (E studio, 25 
(1919), pp. 298-884 ). — In this study the many statistical publications issued by 
the different ministries are described with a view to their possible coordination 
under one central bureau of government statistics. 

(Development. of agriculture in China] (World Agr 2 (1921), No . 1 , pp. 
92-90, figs. 4). — Two brief articles are gl\en in these pages, namely, Govern- 
ment Preventive Measures Against Famines in Chinu, by I. C. Suez (pp. 92, 
93), which is a report of early measures, and China’s Place in World Agri- 
culture, by G. W. Groff (pp. 94-90) , which discusses hte agricultural develop- 
ment of western China. 

[Crop production in the Philippine Islands, 1920], A. Hernandez 
(Philippine Bur. Agr Ann. Rpt ., 20 (1920), pp. 11-19 , pis. 8, figs. 7 ). — Statistics 
of the production of principal crops by provinces are given and illustrated with 
maps prepared by A. Pefia and with charts. 

Managing a community fair, C Tt Hofkkk (Iowa Agr., 22 (1921), No, 4> 
pp. 125-127, figs. A suggested program is given with descriptions of 
exhibits, recommendations of methods of advertising, etc. 

AGRICULTURAL EDUCATION. 

Annual report of the director of agricultural extension, 1920—21, B. H. 

Cbocheron (Calif. Unrr. Agr. Ext Ann. Rpt, 1921, pp. 24 ) — The development 
of some phases of agricultural extension work in Cahiorniu is noted briefly, 
especially that of the farm bureaus and the contest plan as used in club work 
and among adult growers. The efforts of extension workers in demonstrating 
results of investigations tit, the experiment station are reported on by projects. 

The report of the extension service for the year ended November 30, 
1919, K. L. Bi t ttkrfieu> (Mass. Agr. Col Ext. Rpt 1919 , pp. 22 ). — This part of 
the fifty-seventh annual report of the Massachusetts Agricultural College sets 
forth the administration of the service and the work of specialists and county 
agents by projects. A brief statistical report is included. 

Club work wus carried on in home economics, canning, pig raising, poultry, 
calf raising, and home gardening, 2,513 members having been enrolled, 70 per 
cent of whom finished their work. It is noted that hoys were interested m the 
bread clubs. Canning clubs and pig clubs enrolled 2,000 members. Calf clubs 
were a new project and were given considerable time. 

What the agricultural extension service is doing for South Carolina, 
W. W. Long et al. (Clew son Agr. Col., B (\, Ext. Ann. Rpt., 1920, pp. 144 > 
figs. 88).— Six points in the policy of the extension service as outlined here 
include soil building through the use of legumes, cover crops, live stock, and 
crop rotation; seed selection; use of purebred sires; the growing of all food 
and feed crops on the farm; economic production for the market of crops and 
live stock promising greatest profit; and the study and encouragement of 
cooperative marketing associations for agricultural crops. The year’s work 
is summarized by projects, and results largely in terms of persons reached and 
value of live stock and crops produced are reported. A list of county, home 
demonstration, and negro agents is included. 

Tenth annual report of the eleven district agricultural schools of 
Georgia, ,T. S. Stewart (da. Col Agr. l$ul. 189 (1919), pp. 82, fig. 1). — This 
report contains information similar to that in the preceding (E. S. R., 41, 



1021] 


MISCELLANEOUS. 


697 


p. 801). A note on methods in carrying out supervised practice discusses the 
project plan and the problem of the boarding pupil. The group project, rather 
than that for the individual, is recommended for the hoarding pupils in their 
supervised work in the winter garden and orchard during the school year. 

The butter laboratory guide, E. S. Guthrie and If C. Jackson ( Ithaca , 
A 7 , Y.: Comstock Pub, Co. [1919], pp. 65). — Exercises are devised for use in 
olemeta r.v laboratory instruction in connection with the textbook previously 
noted (E. S. It., 40, p 288). It is recommended that small apparatus he used 
and that the class be divided into squads of two, each lesson requiring one long 
period of five hours each week. 

The lessons deal with the operation of a separator and various factors in- 
fluencing its efficiency, the* ripening of the cream, and the underlying principles 
and technique of butter manufacture from churn to package. 

Pood and cookery and the care of the house, M. L. Matthews ( Boston : 
Kittle , Broun d Co 1921, pp . XVI+189, pi. 1 , figs. V/)-—' This textbook is 
intended for use in first lessons in elementary schools m the study of the 
selection and preparation of foods and the planning of meals from the nutritive, 
aesthetic, and economic standpoints. The recipes and exercises are arranged 
largely according to the meal plan throughout. 

Lessons in cookery. --Book IV, Diet for invalids, F. E. Stewart ( Chicago : 
Rand McNally d Co.. 1920, pp. T7//+ ;76*).— This is the fourth volume of a 
series designed pnmarilv lor high-school students of home economics. It covers 
a semester’s work, containing 40 cooking lessons, planned to occupy at least 
two fiO-minute periods oa' h week. The lessons are planned in seasonal sequence 
Irom February to June, based upon the foods in season. 

The manual presents a consideration of simple, basic, dietetic principles and 
of typical recipes and menus that are suitable for iu\alids, but which may be 
used for the normal adult. 

The school lunch, M Witittemore. I). Son n end ay, and E. Enright (RV. 
Ayr. CoL E.rt. Ctrc 95 (1921), pp. 52, Jigs. 6’). — This circular suggests ways and 
means useful in the one-room school undertaking to serve one hot dish for 
lunch. Indispensable supplies and equipment are described, and numerous 
recipes are given. 

Sewing and textiles, M. L. Matthews ( Boston : Little , Broum d Co., 1921, 
pp. XVI +155, pi. 1, Jigs. 60). — First lessons for elementary schools in the selec- 
tion of clothing and garment making, the hygiene of clothing, and the clothing 
budget are offered, attempting the correlation of home and school work. 
Material tor the use of the project method is inserted. 

Practical teaching of textiles in high schools, G. G. Denny (Jour. Rome 
Econ., IS (1921), No. 8, pp. 342S45).- — Three possible methods of approach or 
immediate and natural lines of study of the identification, purchase, use, and 
care of wool and other fabrics are outlined, the motive being the pupil’s pride 
in her personal appearance and the furnishings of her own home, the teaching 
material, the fabrics in her own clothing, and the furnishings of her own 
room or one at the school. 

The home laundry, F. Rose (Cornell Reading Course for th & Home , No. 
IS 7 (1920), pp. 177-222, Jigs. 18).—' This manual sets forth fundamental princi- 
ples and practical methods for laundering various fabrics and articles. 

Suggestions for a program for health teaching in the elementary 
schools, J. M. Andress and M. C. Bragg (U. 8. Bur Ed., Health Ed. No. 10 
(1921), pp. 107, figs. 81). —General suggestions are made relating to health 
education in every grade, as well as more specific ones, including an outline 
for nutrition classes by M. M. Smith (pp. 40-42), many illustrations of health 
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posters, and health songs to be used in appealing to children in the earlier 
grades. A briefly annotated list of reference books for teachers is given. 

Design and improvement of school grounds, W. C. Coker and E. Hoff- 
mann (N. C. Vniv. Bur. Ext. IM tipec. tier. No. 1 (1921), pp. 48, pis . 20 , figs. 
12).— Simple principles of design and planting are set forth, and a list of 
ornamental trees, shrubs, and flowers that are considered suitable for various 
sections of North Carolina is given, together with a list of reference books and 
a number of plates and illustrative design of school grounds. 

MISCELLANEOUS. 

Annual report of the director for the fiscal year ending June 30, 1020, 

C, A. McCtte et al. (Delaware tita. Bui. 126 (1920), pp. 28). • — This contains the 
organization list a report of the director, including a financial statement for 
the fiscal year ended June 30, 1920, and departmental reports. The experi- 
mental work recorded is for the most part abstracted elsewhere in this issue. 

Director’s report for 1020, W. H. Jordan (New York titate tita. Bui. 488 
(1920), pp. 28). — This contains the organization list and a review of the work 
and publications of the station during the year. 

Report of Porto Rico Station, 1020, D. W. Mat et al. (Porto Rico tita. 
Rpt. 1920, pp. 89, pis . 6). — This contains the organization list, a summary by 
the agronomist in charge as to the general conditions and lines of work con- 
ducted at the station during the year, and reports of the chemist and assistant 
chemist, horticulturist, assistant horticulturist, entomologist, specialist in 
farm management, and agricultural technologist. The experimental work re- 
ported is for the most part abstracted elsewhere in this issue. 

Thirty years of agricultural experiments in Utah, F. S. Harris and N. I. 
Butt (Utah tila. Ctrc. 46 (1921), pp. fr^.—This is a summary of the important 
findings of the station since its establishment, classified by subjects. A list 
of the station publications is appended. 

Quarterly Bulletin of the Michigan Experiment Station, edited by It. S. 
Sit aw and E. B. Hill (Michigan tita . Quart . Bui., 8 (1921), No. 4, pp. 115-148, 
figs . 11).— In addition to articles abstracted elsewhere in this issue, this number 
contains the following: Farm Crops Experiments, 1921, by J. F. Cox; The 
Michigan Septic Tank, by F. E. Fogle; Potato Spraying, by H. 0. Moore; The 
College Holstein-Friesian Herd, by J. E. Burnett; Milk as a Control of Intes- 
tinal Disorders, by II. L. Tweed; Summer Live-stock Management, by G. A. 
Brown ; Available Nitrogen on Every Farm, by Z. N. Wyant; and Fruit Grow- 
ers nelp Plan Experiments, by T. A. Farrand. 

Report on the work done during 1918, 1919, and 1920 fat Botham** 
sted Station] (Rothamstcd Expt . tita., llarpcndcn, Rpt. 1918-1920, pp. 8-21). — 
Results of analyses of expenditure per acre on different crops and cash re- 
turns, the value of the tractor, and investigations of the possibility of increas- 
ing the output from the soil as depending upon the application of artificial 
fertilizers, the amount of organic matter contained, and the physical conditions 
of the soil, as well as special entomological investigations and the war work at 
this station, are reported on in these pages. 



NOTES 


Kentucky University and Station. — Miss Linda Purnell "has resigned as 

assistant professor of home economies and W. 0. Pierce as assistant chemist. 
L. A. Brown has been appointed head of the public service laboratories, with 
L. P. Benjamin as assistant bacteriologist, and Chester CL Fuss and John Gaub 
as assistant chemists. Miss Nellie Card has been appointed instructor in textiles 
and clothing and Miss Lily Kohl instructor in institutional management. 

Missouri University and Station. —The first wing of the new home eco- 
nomics building has been completed at a cost of $100,000, with $25,000 addi- 
tional for equipment. 

During the year ended June 30 the station issued 15 bulletins, 0 research 
bulletins, 0 circulars, 1 department guide, 1 manual, and 2 reprints. These 
34 publications lmd a total of 951 pages and their entire editions a total of 
5,043,000 pages. 

Organized tours planned and carried out by the farmers of four Missouri 
counties, Boone, Callaway, Cole, and Howard, have brought at least 2,000 
farmers to examine the station work within the last two months. In a series 
of six meetings at outlying experimental fields results in soils and field crops 
were rocenlty demonstrated to 1,100 farmers. 

Using nearby community and county organizations as a basis, the department 
of rural life has undertaken exlensive studies in rural sociology. E. L. 
Morgan, formerly of the Massachusetts College and more recently national 
director of rural service of the American National Red Cross, has been ap- 
pointed in charge of this work. 

F. L. Duley has been granted a year’s leave of absence and will make special 
studies in soil acidity and plant nutrition at the Wisconsin Station. 

New Jersey College and Stations, — The legislature has provided for the 
erection of a poultry building, the expansion of the agricultural library, the 
equipment of a laboratory for dairy chemistry and bacteriology, drainage of a 
portion of the dairy farm, installation of a water system at the horticultural 
farm, and the erection of a storage building and a work shop to cost $5,000 
each. Increased appropriations have also been made for the maintenance of 
the long courses in agriculture, the maintenance and repair of agricultural 
buildings, experimental work in vegetable production, and the organization of 
poultry exhibits. A new study provided for is that of methods of sewage dis- 
posal 

Cornell University and Station. — Contracts have been let for the new dairy 
building to be erected at a cost of about $400,000. This will constitute the 
first unit of the $3,000,000 building program authorized by the State legisla- 
ture, for which $500,000 in now available. It will consist of a three-story main 
building, 170 by 63 ft., with a one-story manufacturing wing 202 ft. long. 
Besides experimental work, provision has been made for class rooms, offices, 
laboratories, sterilizing and incubator rooms, a department library, and an 
exhibition room. 

Because no appropriation was made for it by the legislature, the Cornell 
game farm in connection with the college and station has been discontinued. 
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The equipment and 176 acres of land are being kept intact, however, so that 
the operation of the farm may be assumed should an appropriation be forth- 
coming later. 

The farm crops department has been discontinued. The vegetable garden- 
ing work has been reestablished as a department under H. C. Thompson, and 
the remaining activities merged with the departments of plant breeding and 
soil technology. Hie latter merger will constitute a new department of 
agronomy under Dr. T. L. Lyon. 

Charles H. Itoyce, extension professor of animal husbandry since 1006, died 
August 5 as a result of injuries recived received in a fall from a silo on his 
farm July 11. He was a graduate of the college of agriculture in 1891, re- 
ceiving the M. S. degree the following year. He was 55 years of age. 

E, O. Montgomery, professor of agronomy, has been appointed Chief of the 
Foodstuffs Division of the TJ. S. Department of Commerce. Dr. O. F. Warren, 
head of the department of agricultural economics and farm management, has 
been granted leave of absence until February 1, 1922, to serve as consulting 
specialist to the Chief of the Bureau of Markets and Crop Estimates, U. S. 
Department of Agriculture. 

New York State Station. — George A. Smith, for 24 years in charge of the 
dairy work, has tendered his resignation to take effect October 31, and will be 
succeeded by Arthur C. Dalilberg, formerly of the Minnesota, Wisconsin, and 
North Dakota Stations as associate in research (dairying). W L. Kulp and 
J. D. Harlan, assistants in research in biochemistry and agronomy, have been 
granted a year's leave of absence to take up graduate work at Yale and Cornell 
Uni vers it ies, respectively. 

Pennsylvania College and Station. — A bequest of $10,000 from the estate 
of the late Prof. John Hamilton, associated with the college for 40 years, has 
been accepted by the trustees. Half of the income of this fund is to be used 
for the promotion of the moral welfare of the student body through such 
agencies as the student Y. M. C A and the purchase of books for the college 
library. The remaining half of the income is to revert to the principal until 
the sum of $100,000 has been reached. 

Recent appointments include Miss Emma Francis as assistant professor and 
Miss Julia Outhouse as research fellow in chemical agriculture, and R. H. 
Olmstead as instructor in dairy husbandry extension. 

Porto Rico Insular Station.— On recommendation of the director, the fer- 
tiliser control service, the plant inspection and quarantine, and the tick eradi- 
cation campaign have been definitely classified as activities outside the sta- 
tion’s province. A new fertilizer laboratory has been equipped in the laboratory 
building of the station. 

F. S. Earle, expert in cane diseases, has resigned to accept a commercial 
position, and lias been succeeded by Arthur Rosenfeld. Dr. E. E. Barker, chief 
agronomist* has also resigned. J. P, Griffith, formerly of the Porto Rico Fed- 
eral Station, has been appointed horticulturist. 

Virginia Truck Station. — J. W. Trotter, a 1921 graduate of Clemson College, 
has been appointed assistant horticulturist, beginning October 1. 
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The 1921 convention of the Association of Land Grant Colleges, 
from November 8 to 10, 1921, was the sixth of its thirty-five annual 
gatherings to be held on southern soil and the second to assemble 
in the city of New Orleans. The last previous meeting in the South 
had been in Atlanta in 1912. lie fore this there had been the Baton 
Rouge convention of 1900, an Atlanta meeting in 1902, the first New 
Orleans meeting in 1892, and the Knoxville meeting of 1889. 

Striking evidence of how rapidly the association’s personnel has 
been changing in recent years is afforded by a study of the registra- 
tion of those in attendance at the various southern meetings. Of 
about one hundred del (‘gates at Atlanta nine years before, only about 
twenty were registered at the 1921 meeting, and of these but four 
had attended the New Orleans meeting ten years earlier. The ab- 
sence through death or withdrawal from the land-grant college ranks 
during the decade of such leaders as Presidents Stone of Indiana, 
Waters of Kansas, Snyder of Michigan, Ayres of Tennessee, and 
Thaeh of Alabama, and of Directors Jordan of New York, Thorne 
of Ohio, Woods of Maine, Wheeler of Rhode Island, and Armsby 
of Pennsylvania, to cite only a few of the outstanding figures, indi- 
cates how sweeping have been the changes wrought by time. 

Despite the absence of many well known faces, the attendance at 
New Orleans was both large and representative. The registration 
of delegates and visitors exceeded two hundred and included every 
State of the Union. As at Springfield, last year, however, only about 
two-thirds of the institutions were represented by their presidents. 
This is a matter of special significance, since under the amended con- 
stitution it is these officers alone who may attend the sessions of the 
executive body, now the legislative branch of the association. This 
feature of the new plan was again the subject of criticism, and an 
amendment to the constitution was proposed for consideration in 
1922 under which substitutes for the presidents in the executive body 
would be permitted. 

In arranging the convention program, the three subdivisions of 
resident teaching, experiment station work, and extension work in 
agriculture were limited to a single half-day apiece, with three half- 
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day sessions for the section as a whole. Sectional meetings were 
scheduled for both Tuesday morning and afternoon, and by Thurs- 
day noon all proceedings save the final meeting of the executive body 
had been concluded. This arrangement avoided overlapping with 
the program of the American Country Life Association, which held 
its fourth annual conference from November 10 to 12, but seriously 
conflicted with the Tuesday sessions of the American Society of 
Agronomy, the Society for the Promotion of Agricultural Science, 
and the American Association for the Advancement of Agricultural 
Teaching. With a view to minimizing the various difficulties en- 
countered, the section on agriculture recommended to the executive 
committee the beginning of future programs on Tuesday evening and 
continuance through Friday, with two sessions for each subdivision 
and three meetings for the section as a whole. It is evident that the 
whole matter of program arrangement is still in process of evolution. 

As regards subject matter, the program bore many evidences of 
careful planning. It was a well balanced program as formulated, 
with no single topic of outstanding interest but with opportunity for 
the presentation of most of the wide range of interests with which 
the association is now concerned. For the most part, the sessions 
were generously attended, and interest was well sustained through- 
out. 

Only three of the speakers invited from outside the association’s 
membership to address the general sessions were able to be present. 
These were Hon. J. J. Tiger! , recently appointed U. S. Commissioner 
of Education, who described in detail the work and difficulties of 
the Bureau of Education, Mr. C. E. Gunnels, assistant secretary of 
the American Farm Bureau Federation, who brought the greetings 
of the federation and bespoke its desire to cooperate with the asso- 
ciation in the advancement of American agriculture, and I)r. A. E. 
Taylor of the new American Institute of Nutrition at Palo Alto, 
Calif. Dr. Taylor, as at Springfield, contributed a paper on the 
economics of the world’s food supply, this year dealing with The 
World’s Need of Russia. This need he maintained was less of its 
cereals and oil seeds, which could be produced in sufficient quantity 
elsewhere, than of its immense normal purchasing power in the 
European market. 

The principal address of the final public session was given by 
President W. O. Thompson of Ohio State University upon the sub- 
ject of The Land Grant Colleges and the Public Welfare. In this 
inspiring address Dr. Thompson took up the origin and development 
of these colleges, showing that they do not serve purely private 
interests, but that their whole motive is service for the public welfare. 
As the basis of all welfare must be truth, he showed that the experi- 
ment station as a seeker after truth is the foundation of our agricul- 
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tural program, and that the more adequate its development the surer 
is our progress. Likewise, the extension work is directly beneficial 
to the general welfare as contributing, like research and college teach* 
ing, to ft widening of intelligence, sympathy, and ability. Even 
collegiate instruction, while immediately individualistic, has still the 
dominant motive of service to society as a whole. 

President Thompson pleaded especially for a broad outlook on the 
part of those charged with the preparation of the agricultural leaders 
of the future, for, as he expressed it, “ great leaders can not be made 
of men with small vision." The glory of education is in its public 
outlook and public vision, as opposed to the partisan’s attitude. 

A memorial tribute to President W. E. Stone, prominent in the 
association’s councils for many years until his tragic death in July, 
was presented by Dr. A. C. True of the States Relations Service. 
The secretary was instructed to incorporate in the proceedings a brief 
statement regarding President Stone, and also of three other members 
who had died within the year. These were President C. G. Thach, 
Dr. II. P. Armsby, and Dean Catherine J. Maclvay, pioneers respec- 
tively in the fields of land-grant college administration, research in 
animal nutrition, and home economics. 

The executive body elected as the new officers of the association 
President T. I). Boyd of Louisiana as president and Dean A. A. 
Potter of Indiana as vice-president, and continued Dean J. L. Hills 
of Vermont as secretary-treasurer. President A. F. Woods of Mary- 
land as elected to the executive committee to succeed President Stone. 
A complete list of the officers and committees may be found on page 
800. The preference of the executive committee as to the place for 
the 192& meeting was announced as in favor of Washington, I). C. 

Perhaps the most noteworthy single feature of the convention was 
the prominence given to the needs of the experiment stations. This 
was exemplified by the presidential address of Dean II. L. Russell of 
Wisconsin, himself a station director, entitled The Agricultural Ex- 
periment Stations in Middle Life and After. This address was a 
vigorous discussion of the difficulties confronting these institutions 
to-day. Dean Russell pointed out that although the three lines of 
educational activity, teaching, research, and extension, “ should he 
kept abreast of each other and not tandem,’’ in late years the in- 
creasing demands for instruction and extension work had led to a 
comparative neglect of investigation. Lack of continuity in service 
he characterized as the fundamental defect in the station organiza- 
tion, and this he showed to be impossible of correction under the 
present well-nigh stationary conditions of financial support. “ With 
the working power of the dollar at present reduced from a pre-war 
basis fully a third, if not more, and in comparison with the situa- 
tion which obtained in 1906 even a still greater reduction, it is ob- 
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vious that tho experiment station is going backward rather than 
forward in its facilities, while on all sides greater and greater de- 
mands are being made on it for additional service.” 

Dean Kussell also referred to the need of scientific investigation 
of problems of distribution and for studies of the home as well as 
of the farm, but showed how even in the comparatively well-tilled 
field of production a more fundamental type of experimentation is 
now required. As remedies for some of the stations’ difficulties, he 
advocated relieving them of control and regulatory activities and 
greater attention to securing proper publicity for their work through 
attractive publications and in similar ways. As he expressed it, 
“the fact that so much of station endeavor is done out of the lime- 
light, that the work has not the natural contacts with the public as 
has either extension or teaching, makes it all the more necessary that 
station administrators should not lose sight of those proper means 
that are at hand for showing the public the results accomplished 
and their significance.” 

Further concrete evidence of the relatively impaired status of the 
experiment stations was presented in a paper before the station divi- 
sion by Dr. E. W. Allen of the Office of Experiment Stations, on The 
Position of the Experiment Station in the College of Agriculture. 
This paper was a frank exposition of existing conditions arid tend- 
encies of the system as a whole. Such developments were referred 
to as the decrease in the proportion of station employees free from 
teaching or other college duties from sixty per cent in 1914 to forty 
per cent in 1920, the shrinkage in the number of station directors 
whose office is uncombined with that of other positions from twenty- 
nine ten years ago to twenty-three at present, the relatively meager 
amount of financial relief thus far obtained for most of the stations, 
and the increasing tendency toward institutional stratification on a 
basis of subject matter and a general submergence of the stations’ 
identity or individuality. The disadvantages resulting from such 
handicaps were discussed, and the conclusion was drawn that the 
station to-day “ can not afford to occupy a secondary position or to 
he contingent on other branches of college activity. Every con- 
sideration merits placing it in position where it can determine its 
own ends and shape its means to those ends. As the most exacting 
of tho various functions of the college and the one most fundamental 
to the success of all the branches, it needs to be free to carry out its 
purpose and it deserves to be an object of concern.” 

The broad relationships of agricultural research to the popular 
welfare were set forth in a stimulating address by Director Thatcher 
of the New York State Station, who referred to the unusually favor- 
able outlook apparently confronting research in this country at the 
close of the World War, and the temporary thwarting of this distinct 
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impetus by the business depression and the popular demand for close 
restriction of expenditure of public funds. The return to more 
normal conditions lie felt would bring increased support, although 
he made it clear that such support must be based on a real under- 
standing and genuine appreciation of the part which research can 
play in the development of a sound national agricultural policy. 

Director Thatcher went on to enumerate three general types of work 
as proper to be undertaken by an experiment station, all of which are 
capable of adding to our store of fundamental knowledge of agricul- 
tural science and practice. These arc the endeavor to ascertain what 
are the scientific principles back of certain farm practices known to 
be correct because of then* long continued use by successful farmers 
in many localities, the critical examination of other agricultural 
practices concerning which there is considerable doubt, such as the 
“ sod nmli li ” in orchards, and the whole realm of new problems in 
the application of scientific principles to agricultural practice. He 
enumerated a long list of so-called “ practical results in which agri- 
cultural research had contributed materially to the economic pros- 
perity of the nation, and argued that important contributions had 
also been made to its intellectual and social welfare. 

This function v as further elaborated by Dr. Allen in opening the 
discussion on the foregoing paper, uhen he pointed out that 44 it is 
through research that the colleges and the universities have been en- 
abled to serve the public rather than the lev --to extend their in- 
fluence to every hamlet in the State and to (‘very individual who will 
listen. It enables them to be Italy democratic. 

u The laud grant college represented a breaking away from in- 
tellectual aristocracy in education, the opening up of the channels of 
knowledge lo all the people. But without research this democracy 
could not ha\e been obtained. These colleges, even though their 
doors were thrown open to all v ho came, must have remained more 
like the medieval institutions and the old style American colleges — for 
the select few and not for the whole public. The experiment stations 
were the agency which enabled the colleges to realize the high ideal 
which has nude them such a mighty development in education. The 
position they have obtained as one of the most vital forces in human 
welfare is at once the triumph and the justification of research.” 

The fundamental indebtedness of agricultural practice to the ex- 
periment station was attested by Vice-Director \V. F. Ilandsehin 
of Illinois, in his paper entitled The Relation of an Extension Pro- 
gram to the Work of an Experiment Station. Prof. Handschin 
maintained that “ in spite of the great value of the empirical knowl- 
edge gained through the centuries, most of the improved practices 
necessary to success in our modern agriculture are based very largely 
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either directly or indirectly on definite investigational work; and 
second, that a large proportion of the information resulting from 
our investigational work is already being used by the most pro- 
gressive farmers in nearly every important fanning region to which 
the information is applicable. . . . Except in the case of the most 
recent findings, not yet thoroughly tested under field conditions, the 
problem, from the standpoint of developing the extension program, 
seems to be concerned mainly with trying to extend into more gen- 
eral practice the improved methods already somewhat established on 
the farms of the best farmers in a large proportion of our farming 
communities.” 

Prof. Ilandsehin's paper was in the main a plea for increased co- 
operation between the station as the production plant and the ex- 
tension service as the machinery for marketing the product. The 
extension program, in his opinion, must rest fundamentally upon 
research. In the consideration and development of new projects for 
investigation the extension service may frequently be of great as- 
sistance in suggesting matters needing attention, keeping the station 
work informed regarding field experiences bearing on the project 
selected, and ultimately in testing out the findings on the basis of 
actual economic experience in the hands of the fanner. 

An interesting plea for the extension of the activities of the sta- 
tions to include studies of American farm population was presented 
by Dr. C. .1. (lalpin, economist in charge of rural life studies of this 
Department. Such studies he deemed permissible under the Hatch 
and Adams Acts, if so conducted as to “hear directly upon the agri- 
cultural industry of the United States,” and he urged that oppor- 
tunity be accorded them, since now “when the light shines with a 
fair ray over the physical mysteries, the farm population in com- 
parison with plants and animals presents the unknown and mys- 
terious elements in the agricultural situation.” As a few of the 
“blind spots” he mentioned the lack of accurate knowledge as to 
the health and stability of farm population groups, migration from 
farm occupation and farm life, the types of population groups en- 
gaged in various kinds of agriculture, standards of a farm popula- 
tion as regards living, cultural, and political privileges, composition 
and characteristics as regards tenure, and the status of farm psy- 
chology and ideals. Studies of such matters lie regarded as entirely 
feasible, either on a basis of surveys of population phenomena as 
presented in every-day life, or as in experimental situations with 
more or less artificially stimulated or controlled conditions. In- 
stances of successful inquiries already prosecuted were cited, and 
means suggested for measuring results from definitely planned ex- 
periments. 
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In accordance with instructions given at the Springfield meeting, 
the report of the standing committee on experiment station organi- 
zation and policy dealt with the paper submitted at that meeting by 
Dr. II. J. Webber, of California, entitled Problems of Agricultural 
Investigation. The committee gave careful and sympathetic consid- 
eration to the numerous important questions raised in Dr. Webber’s 
paper, finding many of his suggestions worthy of strong commenda- 
tion and others of extended study and reflection. Full accord was 
expressed with his contention that the station work should be at 
once both fundamental and practical, and the belief was expressed 
that with the right attitude and the vise guidance of directors there 
would rarely be evidence of what Dr. Webber referred to as a “ con- 
flict between what the experimenter desires to do and what the 
farmer requires to have done/’ His suggestion of an inventory of the 
agricultural problems of the State from time to time for the formu- 
lation of a general program was likewise approved, and much merit 
was seen in his advocacy of the organization of station investigation 
more largely around the problems to he solved. 

Dr. Webber’s proposed plan for a reorganization of the investiga- 
tions of this Department and the State experiment stations under 
an arrangement whereby each station would become a State bureau 
of the Federal Department was closely analyzed. The committee 
reported that, in its opinion, “if the operation of the proposed plan 
would in any way tend to lessen the probability of the maintenance 
of the experiment stations as separate units of the land grant institu- 
tions, it would be a most undesirable step to take. The maintenance 
of the State stations as distinct entities, with their organization, 
staffs, and environment favorable to research of the highest possible 
type, is an indispensable consideration in all plans for the future 
development of the agricultural research possibilities of the country. 
The experiment stations which have been established as a result of 
the operation of the Hatch and Adams Acts constitute one of 
America’s greatest contributions to agricultural organization, agri- 
cultural science, and agricultural progress, and their permanency 
should be carefully safeguarded in any plan for the future develop- 
ment of research in agriculture in the United States.” 

No report was made by the joint committee on projects and correla- 
tion, but the question of cooperative relationships was discussed by 
Mr. C. R. Ball, of the Bureau of Plant Industry, in an address on 
Federal and State Cooperation in Cereal Research. In this he 
described the cooperative work of the Office of Cereal Investigations, 
and presented a statement of principles which should underlie 
cooperative relationships. Discussion followed by several directors, 
76469° — 21 2 
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in which the practical results of such relationships in the respective 
States were narrated. 

The joint committee on publication of research again called atten- 
tion to the congestion of scientific journals and the Journal of Agm- 
cultural Research , announcing that the latter publication in spite of 
a return to a weekly issue now has sufficient manuscripts on hand to 
fill its columns until May, 19 22. A recommendation from the com- 
mittee that efforts be again made to obtain free reprints for authors 
and their institutions was adopted. 

Special mention should be made of an interesting event not 
scheduled on the regular program, the assembling of the station 
directors for an informal dinner. Opportunity was thereby pro- 
vided for making the acquaintance of the many new directors of 
the year and for emphasizing the idea of group solidarity and unity. 
In both respects the dinner proved thoroughly successful, and it was 
the general opinion that it was worthy of continuance as an accepted 
custom. 


Scarcely less noteworthy than the association’s attitude toward 
research was its continued interest in the economic and sociological 
phases of agriculture. A message from the Secretary of Agricul- 
ture announced that it had been his intention to make this subject 
the principal theme of his address, and there were plentiful evidences 
that the prevailing agricultural depression had intensified the grow- 
ing realization of the opportunities and responsibilities of the land 
grant colleges for con struct he service in this direction. 

Reference has already been made to Dr. Galpin’s paper advo- 
cating farm population studies, and to Dr. Taylor’s address on 
Russia before the general session. The hitter paper in particular 
brought out quite prominently the complexity of many of the 
economic problems, and illustrated the need of agencies of world- 
wide scope to aid in their solution. One such agency already ex- 
isting is, of course, the International Institute of Agriculture at 
Rome, and a paper by Mr. L. M. Estabrook of this Department, 
before the section on agriculture, very appropriately served to 
direct attention anew to this institution and the valuable work it 
has under way as a world clearing house of agricultural information. 

In response to action taken in 1920 requesting the Director of the 
States Relations Service to furnish annually such bibliographical 
statements dealing with agricultural matters as seemed to him per- 
tinent, a selected list of references on rural economics and sociology 
prepared by Miss Martha L. Gericke was presented. This list gave 
a resume of the progress mado in developing the American literature 
since a previous report in 1913. Because of the large amount of 
material, it was found necessary to exclude the publications of this 
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Department, the experiment stations, the extension service, and 
the proceedings of most organized conferences and similar gather- 
ings, yet 362 titles were included. 

In the extension division there were two papers looking toward 
the formulation of an extension program respectively in rural 
economics and rural sociology. The first of these, by Dr. H. C. 
Taylor, Chief of the Bureau of Markets and Crop Estimates of this 
Department, dealt broadly with the opportunities for extension 
work open along National, State, and county lines in the field of rural 
economics. The second, by Dr. Dwight Sanderson of Cornell Uni- 
versity, discussed ways in which a social environment conducive to 
the development of the best type of rural life may be fostered by 
extension workers. Projects in rural recreation, rural art, rural 
health, rural education, rural religion, and community organization 
were enumerated. The conclusion was drawn that u extension work 
in rural social organization should be not merely rural welfare work, 
but should seek to inculcate enlightened social attitudes among rural 
people with regard to the possibility and desirability of human 
progress; it should develop organizations which will be permanent 
because they are based upon sound policies and procedure; it should 
seek to give rural people exact knowledge concerning the conditions 
and processes of rural life and to arouse a controlling desire for the 
highest values in life. The extension specialist in this field should 
be at once a social evangelist and a clinical expert.” 

Still further opportunity for the consideration of problems along 
these lines was afforded in the. sessions of the American Country Life 
Association, whose three-day program followed immediately upon 
the close of the Land Grant College. Association convention and was 
attended by many of its delegates. The general subject of this con- 
ference was the relationships between the village or town and the 
outlying country. Trade, social, church, and school relationships 
were taken up in turn, both on the basis of actual accomplishments 
in specific communities and from the viewpoint of the association’s 
fifteen committees. 

The dominant questions as regards extension matters were those 
of organization and relationships with other agencies. The plans 
under consideration in this Department for its own extension forces 
were outlined by Assistant Secretary Pugsley. The new basis of 
organization following the consolidation on October 1 of the exten- 
sion offices of the South and of the North and West was announced 
to be that in which the entire farm family is regarded as the unit, 
rather than the previous conception of distinct administrative divi- 
sions of extension work for life farmer, his wife, and his children. 
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This plan was subsequently endorsed in the paper by Mr. C. E. 
Gunnels already referred to. 

An important report on the relationships between the extension 
and vocational educational forces in the various States was submitted 
by Dean A. R. Mann of Cornell University, as chairman of a com* 
mittee of the association which has been meeting jointly with com- 
mittees of the National Society for Vocational Education, the depart- 
ment of rural education of the National Education Association, the 
American Association for the Advancement of Agricultural Teach- 
ing, and the American Horne Economics Association. This report 
interpreted the agreement of 1918 between this Department and the 
Federal Hoard for Vocational Education by further definitions, and 
it is believed will serve to clarify the situation by providing a basis 
for cooperative agreements in the several States on such matters as 
the junior project work of the schools and the junior extension (boys’ 
and girls' cluh) work of the college of agriculture, the part-time and 
evening home making courses of the State bureaus of vocational 
education and the home economics extension work of the college, 
and short unit courses in agriculture and home economies in the 
schools and the extension classes of the college. 

The report of the standing committee on extension organization 
and policy also dealt with several matters of relationships, such as 
those with the American Farm Bureau Federation. The holding of 
national and regional conferences of extension workers, the employ- 
ment of subject matter specialists, and the status of farmers’ meetings 
and institutes and of short courses at the college and extension schools 
were also discussed. 

The topic of primary interest as regards resident instruction was 
again that of the improvement of the quality of instruction. The 
standing committee on instruction in agriculture, home economics, 
and mechanic arts presented a continuation of its Springfield report 
on the improvement of college teaching in vocational subjects. This 
report, based on a questionnaire sent out in 1920, dealt with difficulties 
in doing good teaching, opportunities afforded and means employed 
to improve teaching and keep up-to-date in vocational practice, the 
basis of promotion of teachers, and the relation of college teaching 
to research extension work and outside employment. Valuable data 
were assembled on all these matters and many constructive sugges- 
tions proilered. b or instance, the lack of laboratory and reference 
equipment, more efficient assistants, and similar handicaps reported 
were recognized as too often real obstacles to good teaching, but it 
was suggested that in some cases these difficulties might be lessened 
by a broader and more adequate professional training. “ Many of 
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the teachers of enduring reputation have done their work in small 
institutions with scant funds and meager equipment.” 

Considerable variation was found as to opportunities afforded 
teachers to improve their work. Ten out of the forty-two land grant 
colleges reporting are now granting sabbatical leave, and seventeen 
leave by special arrangement with or without pay, while at about 
nineteen per cent there are admittedly no opportunities for profes- 
sional improvement. The committee concluded that fairly good use 
is made of such opportunities as are available, but suggested that 
college heads study their own facilities and formulate a definite 
policy of encouragement. 

As regards the participation by teachers in other pursuits a mod- 
erate amount of research was generally favored, as was also the 
preparation of books, although it was quite generally believed that 
the criterion must be their contribution to teaching efficiency. The 
fundamental consideration in such matters was well summarized by 
the committee in its final conclusions as follows: 

“ Your committee believes that college is fortunate which is able 
to employ men and women who love the atmosphere and the work of 
college halls or shops or fields, and then is willing to let these men 
and women work themselves into the fabric of the institution, as 
woof or warp, in whatever capacities they can best work and best 
contribute to the advancement of knowledge and truth. If a faculty 
of such men and women are made financially comfortable and given 
such responsibility as they deserve in the shaping of policies in the 
college community, there will be little need to worry over division of 
time as between teaching, extension and research or devotion to duty 
as between college affairs and outside employments.” 

Another real contribution to the improvement of college teaching 
was made by Prof. T. It. Eaton, of Cornell University, who dealt 
with the matter largely from the viewpoints of pedagogies and psy- 
chology. Prof. Eaton pleaded especially for more clearly defined 
teaching objectives, a recognition of the limitations of subjects to 
provide so-called 46 mental discipline,” more teaching through situa- 
tions approximating those of the prospective life and occupations 
of the students dealt with, closer correlation and integration of 
courses now isolated, greater attention to individual differences in 
capacity to learn and in acquired experience, and the stimulation of 
increased activity and increased satisfaction in the learning processes 
on the part of the students. In order to achieve these ends he advo- 
cated the establishment of research studies by men competent in the 
fields of sociology, economics, and psychology to determine the spe- 
cific objectives of teaching in the agricultural colleges, the review 
and assignment of such objectives by deans and similar officers to 
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appropriate -departments within the college, the recruiting of as pro- 
fessionally qualified a teaching force as possible, especially in the 
initial courses, provision for vocational and educational guidance of 
beginning students, the rating of the improvement of students as 
to abstract, mechanical, and social intelligence, and the employment 
of a competent advisory consultant to the teaching force. 

An account of the organization of resident educational courses by 
this Department, as recently noted, was given by Dr. E. D. Ball, 
Director of Scientific Work of the Department and in charge of this 
new undertaking. Considerable interest was shown in the project 
by those in attendance, and the opinion was expressed by a number of 
college deans that the innovation should do much to increase the de- 
sirability of Departmental service for the younger graduates, many 
of whom have been deterred from accepting appointments by the 
lack of provision of graduate instruction and credit. Dr. Ball made 
it plain that the Department’s courses would in no sense duplicate 
work for which existing facilities were adequate, but expressed the 
hope that it would serve as a valuable supplementary agency for 
agricultural education in this country by providing courses not ob- 
tainable elsewhere. 

The New Orleans convention may not rank in history as one of the 
most memorable gatherings of the association, but it was none the 
less an interesting occasion. The matters of business were numerous, 
but held little of the spectacular, and the work of the committees, 
while important, was more largely a continuation of lines previously 
mapped out than a venture into new fields. Many familiar faces of 
previous years were missing, and the association seemed to be passing 
through more or less of a transition stage as regards its leadership 
and policies. The comention showed itself open-minded in its atti- 
tude toward the newer opportunities for leadership along economic 
lines, and appreciative of the fundamental nature of research as the 
foundation of the whole land-grant college structure, though in 
neither direction did its sympathies crystallize into much formal 
action. 

It was a notably harmonious convention, and made considerable 
progress in clearing up some perplexing difficulties as to relation- 
ships. Its program was well planned and varied, and it was effec- 
tively supplemented by the associated organizations meeting in con- 
nection with it. These taken together served to make a full week of 
much interest and value* 
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Beilstein’s handbook of organic chemistry. — I, Prmciple.s for the sys- 
tematic arrangement. Acyclic hydrocarbons, oxy- and oxo-compounds. 
II, Acyclic monobasic acids and polybasic acids, edited by B. Prageb, P. 
Jacobson, et al. (Beilstcins Bund buck der Organischen Chemie. I, Leitsdtze 
fiir die By sterna tisclie Anordnung . Acyclische Kohlenwasscrstoffc, Oxy - und 
Oxo-Vei'bind ungen. II, A cy clinch e, Monocarbonsauren und Polyaarbondmren . 
Bcrlift: Julius Byringer, 1918, 4 . cd vol. 1 , pp. XXXV +083; 1920, 4 . vol. 2, 
pp. VII I +920).' — In the preparation of the fourth edition of this well-known 
handbook the lit era lure references have been extended to January 1, 1910. In 
addition to the two volumes noted here, it is stated that this edition will in- 
clude two additional volumes on heterocyclic compounds and natural products 
which do not lend themselves to classification in any of the preceding volumes. 

Casein viscosity studies, II. F. Zoller [Jour. Gen Physiol., 3 {1921), No. 5, 
pp. 635-651, figs. 5 ). — This paper, which supplements the studies on technical 
casein previously reported from the Dairy Division, U. S. Department of Agri- 
culture (E. S. It., 44, p. 808), deals with the viscosity-pH curves of casein in 
alkaline solution. The IT-ion concentration was determined with the hydrogen 
electrode of the Hark rocking electrode type, and the viscosity measurements 
were made in a MacMichael viscosimeter slightly modified to provide accurate 
temperature control. The determinations reported include viscosity measure- 
ments of casein m various alkalis mul in solutions of different salts, and the 
effect of hydrolysis and of varying temperatures on the viscosity. 

It was found that the maximum viscosity of the casein occurred at about the 
same H-ion concent! at ion (pH “9.1 to 9 25) with each of the bases used, 
NaOH, KOII, LiOII, and NH*OH. The magnitude of viscosity was greatest 
in ammonia solutions. 

The maximum viscosity occurred in the same region (pll=0.1 to 9.25) when 
casein was dissolved in Na*CO s , Na»As0 4 , NujSO*, NaF, and NadPO*. In borax so- 
lutions the maximum viscosity occurred at pH- 8.15 to 8 2. This abnormality is 
attributed to the influence of the polyhydroxyl groups of casein upon the dis- 
sociation of boric acid. 

“The flattering of the viscosity curves of casein solutions, following the de- 
cline from maximum, is shown to he due to alkaline hydrolysis whence casein 
no longer exists as such but is cleaved into a major protein containing no 
phosphorus or sulphur and less nitrogen. Tins cleavage commences at pH = 
10.0 to 10.5. 

“When casein Is prepared from solutions that have been subjected to high 
temperatures (60° C. and above) or has otherwise been heated during its 
preparation, it yields solutions in alkalis of high viscosity.” 

The basic amino acids of glycinin, the globulin of the soy bean, Soja 
hispida, as determined by Van ftlyke’s method, D. B. Jones and H. O. 
Waterman (Jour. Biol . Client., 46 (1921), No. 3, pp. 459-1/62 ). — Glycinin pre- 
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pared from soy beans by the procedure of Osborne and Campbell (K. h. It*, 
10, p. 218) has been analyzed at the Bureau of Chemistry, U. S. Department of 
Agriculture, by the Van Slyke method with the following results: Amid N 12.19 
per cent humiii N 0 97, arginin N 15 35, cystin N 0.80, histidin N 2.38, lysln N 
10.27, amino N of filtrate 55.18, and nonamino N of filtrate 2.93 per cent The 
distribution of the basic amino acids was as follows: Arginin 8.07 per cent, 
cystin 1.18, histidin 1.44, lysin 9.00, ammonia 2.28, and tryptophan 1.37 per cent 

Synthesis of inosit hexaphosphoric acid, S. Postebnak {Jour. Biol. Chem 
46 (1921), No. 3, pp. 453-451). —A brief discussion covering the points noted in 
a previous paper (E. S. R,, 45, p. Oil). 

The carbohydrate content of the navy bean, W. H. Peterson and H. 
Churchill (Jour. Amcr. Chem. Soc., 4$ (1921), No. 5, pp. 1180-1185). The 
following data are given on the composition of a 1917 sample of navy bean: 
Moisture 12.90 per cent, as}) 3.88, ether extract 1.83, protein 18.42, total sugar 
1.59, starch 35.20, pentosans 8 37, gnlactans 1.33, doxtrius 3.71, hemicellu loses 
0.83, true cellulose 3.1 1, and organic acids, waxes, etc., by difference 8.77 per cent. 

Another sample purchased two years later gave a much higher percentage of 
starch (50 5). Starch determinations on twm varieties of peas, Alaska garden 
and Canada field peas, gave a yield of 51.21 and 45.11 per cent, respectively, 
thus showing that legume seeds are not only rich in protein but contain a large 
amount of starch. 

The completeness of digestion of the starch of navy beans was greatly increased 
by fine grinding. The amount of starch obtained by digesting for 10 hours was 
but little greater than that after 4 hours. 

The mineral constituents of potatoes and potato flour: Effect of process 
of manufacture on composition of the ash of potato flour, C. E. Manuels 
(Jour. Indus, and Engm. Chem., 13 (1921), No. 5, pp. }/8, 419). — Analyses are 
reported from the Bureau of Chemistry, U. S. Department of Agriculture, of the 
ash constituents of fresh potatoes and of potato flour prepared from the same lots 
of potatoes by the modern hot drum process in which the peel is partially removed 
by friction paring machines before the potatoes are cooked. 

The data obtained showed that samples of fresh potatoes from different 
sources have \arymg amounts of ash constituents. Potato flour was found to 
contain a smaller relative amount of total ash and a very slightly smaller per- 
centage of potash than the corresponding fresh potato, but the relative distribu- 
tion of the different constituents of the ash was not appreciably different from 
that of the original potato. 

Bacteriological and chemical studies of different kinds of silage, O. A. 
Hunter (Join. Apt. Rematch [TL 8.1, 21 (1921), No. 10, pp. 161-789, figs. 6 ). — 
This contribution from the Pennsylvania Experiment Station consists of an 
investigation of (he mi lure of the fermentations in two silage mixtures —Canada 
field peas with oats and corn with soy beans, and a study of the relative im- 
portance of bacteria and enzyms in bringing about fermentations in silage. 

The materials were ensiled both in ordinary concrete 8 by 30 ft. silos and in 
quart milk bottles stoppered with wired-in rubber stoppers and sealed with 
paraffin. Sampling from the regulation silo was done through pieces of 2-in. 
water pipes which liad been placed in the walls of the silo during construction. 
The bacteriological examination included determinations of the total number of 
microorganisms, total acid producers, colon aerogenes group, bulgaricus organ- 
isms, yeasts, and protein digesters. The chemical studies included determina- 
tions of total and volatile acidity, amino, ammonia, albuminoid, and total 
nitrogen, and moisture. Three separate field experiments with the ordinary silo 
were conducted, using Canada field peas and oats in 1918, the same in 1919, and 
corn in comparison with corn and soy bean mixture, 1918. 
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From the bacteriological and chemical analyses little difference could be noted 
between the fermentations taking place In the different types of silage with the 
exception that there was a larger number of organisms belonging to the bul- 
garicus group in coni silage than in the other types. 

To determine the relative importance of enzyms and bacteria in producing 
fermentation changes, a mixture of Canada field peas and oats was ensiled in 
quart bottles in three ways, untreated, treated with 2 per cent chloroform to 
inhibit the growth of organisms, and sterilized and inoculated with fresh silage 
juice to furnish a medium containing bacteria but no enzyms. Chemical 
analyses of the resulting silage indicated that the production of acids is due 
to microorganisms, the hydrolysis of protein with formation of amino nitrogen to 
plant enzyms, and the formation of ammonia to both enzyms and microorganisms. 

Studies on enzym action. XIX, The sucrolytic actions of bananas, K. G. 

Falk and G. McGuire {Jour. Gen . Physiol , t 3 {1921), No. 5, pp. 595-609, jigs. 
2 ). — Continuing the studies on enzym action previously noted (E. S. R., 42, 
p. 602), an investigation is reported of the enzym action of bananas in various 
stages of ripening. 

No conclusive evidence of the presence of an amylase could be obtained in 
any of the preparations. Sucrase was found in both a soluble anti an insoluble 
fornr in growing and in ripe bananas. It was found possible to convert soluble 
unerase into an active insoluble form by the addition of alcohol or acetone to 
the su erase solution. The water or salt solution insoluble residue from ripe 
banana pulp possessed considerable sucrose-hydrolyzing action. On grinding 
bananas in a ball mill with toluene the proportion of soluble and insoluble 
sucrose gradually changed until after a week the soluble was practically all 
converted into the insoluble form. Both soluble and insoluble sucruse gave op- 
timum action at approximately the same H-ion concentration (pH—4). 

In discussing the conversion of starch into simple carbohydrates in the 
ripening banana, a change which would be considered to require amylase, two 
possibilities are suggested: (1) That amylase is present in the banana, but is 
rendered inactixe in some way by the artificial treatment involved in grinding 
the material for extraction, or (2) that the ripening process or breaking down 
of the starch is not merely an amy Inelastic action as this is commonly under- 
stood, but involves a simultaneous or preliminary oxidation reaction. 

The effect of age on pancreatic enzyms, F. Fen her and M. Hull {Jour. 
Biol. Ch&nu, 46 {1921), No. 3 , pp. 431 - r f J5) — A study of the deterioration of 
pancreatic enzyms on storing is reported. It was found that storing powdered 
pancreas preparations under ordinary conditions for a year reduced their dias- 
tatic and lipolytic activity, but had no effect upon their proteolytic activity. 
“This clearly indicates that trypsin, occurring both in the desiccated natural 
gland and in the activated preparations, is by far the most stable of the pan- 
creatic enzyms.” 

A hydrogen electrode vessel adapted for titrations, A. B. Hastings {Jour. 
Biol . Ghent., 46 U921), No. S, pp. 466-466, figs. 2 ). — A hydrogen electrode ap- 
paratus adapted to measuring H-ion concentration and making electrometric 
titrations of small samples of material without the escape of gases or volatile 
matter is described and illustrated. 

The electrode vessel consists of an upper stationary portion composed of a 
glass tube which carries by means of a rubber stopper the electrode, burette, 
and gas inlet and outlet tubes, and a lower rotating portion which contains 
the substance under examination, the two parts of the apparatus being joined 
by a mercury seal. The rotating portion is connected by a stopcock with a re- 
ceptacle containing saturated KC1 and which has an outlet to the calomel 
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electrode. The hydrogen electrode consists of a small platinum wire, one end 
of which is fused into a glass tube and the other to a paddle-shaped piece of 
platinum. The tube contains a little mercury into which dips a copper wire con- 
nected with a potentiometer. 

A new method for the determination of potash, A. Maktelli and L. 
Edlmann {Ann. R. 1st . Super. Forestale Naz. Firenze , 4 (1918-19), pp. 24l~ 
249).— The method described is essentially the same as that suggested by 
Hicks and Bailey, as reported by Ashley (E. S. It., 88, p. 123). 

A simple method for the direct quantitative determination of sodium in 
small amounts of serum, B. Kramer and 1<\ F. Tisdall (Jour. Biol. Vheni 
46 (1921), No. 3, pp. 407-4 73). —The method described, which is said to yield 
results practically identical with those obtained with the same reagents on 
ashed blood as previously noted (E. S. It., 42, p. 500), consists in adding to 2 cc. 
of the serum in a platinum dish 10 ec. of the potassium pyroautimonute reagent, 
followed by 3 cc. of 95 per cent alcohol added drop by drop with constant stir- 
ring. After standing 45 minutes the precipitate is transferred to a weighed 
Gooch crucible, washed with from 8 to 10 cc. of 30 per cent alcohol, and the 
crucible dried at 110° G. tor one hour, cooled in a desiccator for 30 minutes, 
and weighed. 

A new method for the determination of CX) 3 in alkali bicarbonate in the 
presence of carbonate, W. Hartmann (Ztsvhi. Analyt . Client., 59 (1920), No. 7, 
pp. 289-297, fig. 1; abs. tn Analyse 4 5 (1920), No 537 , p. 459). —The method 
depends upon the fact that on heating Vvith glycerin a s,alt containing both 
carbonate and bicarbonate, the CO* of the bicarbonate is driven off at from 112 
to 118° G and of the caibonate at ISO to 190°. Tin* technique is as follows: 

The substance, furnishing from 0.1 to 0 3 gm. bicarbonate, is placed in a tube 
15 by 3 cm., closed with a 4-hole rubber stopper provided with a 200° ther- 
mometer, an inlet tube reaching to the bottom, and also a tap funnel and out- 
let tube. Air freed from C<h is drawn in succession through the tube, cooling 
bulbs, a wash bottle of strong ILSO<, a calcium cblorhl tube, a weighed potash 
absorption apparatus, and a calcium chlorid tube. After adding through the 
tap funnel 7 ec. of 70 per cent glycerol for each 0.1 gm of carbonate, the tube 
is heated for 10 minutes at 117° for sodium bicarbonate or 114° tor potassium 
bicarbonate, and air is drawn through the apparatus lor 30 minutes at 90 to 
300®, after which the potash bulb is weighed. The temperature m then raised to 
from ISO to 190° for 5 minutes, 2 drops of water are added, and the heating 
continued for 5 minutes, when air is drawn through for 30 minutes at 150° and 
the potash bulb weighed as before. The method is said to be applicable to 
bicarbonates alone or In admixture with non-electrolytes. 

The detection of phenols in water, R. D. Scott (Jour. Indus . and Engin. 
Chcm ., 13 (1921), No. 5, p. 4 22). — It lias been found possible to detect the 
presence of small amounts of phenols in water by the Foiin-Denis colorimetric 
test. The method as first applied to water examination by 0. E. Trowbridge 
consisted in adding to 100 cc. of the sample 1 cc. of phenol reagent and 5 cc. of 
sodium carbonate. Tn numerous tests of the method by the author, it has been 
found that tannin in dilute solution also gives the test, but that on acidifying 
and distilling the sample before making the determination the test becomes 
specific for phenols. 

The determination of the acetyl value of fats, l5. Andr£ (Compt. Rend. 
Acad. Sci. [Paris], 172 (1921), No. 10, pp. 984-986). — The author has derived a 
formula by means of which the acetyl number of a fat can he calculated from 
the saponification number before and after acetylation. The formula la as 
follows : 
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where A=the acetyl number and S and S', respectively, the Index of saponi- 
fication of tlie original fat and of the same fat after being acetylated. The 
derivation of the formula is given in full, and the results are reported of com- 
parative determinations of the acetyl number of various oils by the new and 
old method. While the results of the new method are all slightly lower, they 
are thought to be more exact than those obtained by the regular method. 

Nitrogen distribution of the proteins extracted by dilute alkali from 
pecans, peanuts, kafir, and alfalfa, C. T. Dowell and 1\ Menaul (Jour. Biol. 
Ohem ., 46 (1921), No. S, pp. — This contribution from the Oklahoma 

Experiment Station includes data on the nitrogen distribution by the Van 
Slyke method of the proteins extracted by 0.2 per cent NaOII and 5 per cent 
Ba (OH)* from pecans, peanuts, kafir, and alfalfa. The authors are of the 
opinion that this method may be of value in determining the amino acid com- 
position of foods and feeds. •* We realizes however, that further work will 
have to be done before we can say definitely that the extraction of proteins 
by alkaline solutions will enable us to apply the Van Slyke method of analysis 
to all classes of foods and feed substances.” 

The determination of carbohydrates in vegetable foods, V. O. Mvebb and 
H. M. Croll (Jour. Biol. Chcm., 4$ (1921), No. 8, pp. 581-551 ). — In the methods 
described for the determination of available carbohydrate in vegetable* foods, 
the free soluble sugars are extracted with water from the ground vegetable 
and determined by reduction of sodium picrate to sodium picramate, both 
before and after hydrolysis of the nonreducing sugar with picric acid, as 
described in the paper by Hose noted on page 719. 

In the determination of the total available carbohydrate, a preliminary 
hydrolysis of the standi in the material by taka-diastase is completed by 
gentle add hydrolysis of the dextrins and maltose with approximately 0.6 N 
HOI for 1 or 2 hours in a water bath, and the reducing sugar is then deter- 
mined by the reduction of sodium picrate. The technique of both methods is 
described, aud results are reported of determinations of fret 4 soluble sugars on 
a variety of raw and cooked vegetables and fruits, and in some cases on the 
water drained from the vegetables after boiling. Determinations of the total 
available carbohydrate wore also made on some of these vegetables. 

The results obtained with regard to the proportion of soluble to total carbo- 
hydrates are similar to those reported by Falk (E. S II. , 42, p. 202). The per- 
centage of starch was found to be low in fruits and many of the vegetables, 
but high in potatoes, peas, and lima beans. The data also showed that in 
cooking vegetables the greatest loss of carbohydrate occurs in those vegetables 
In which most of the carbohydrate is in a soluble form, and that the greater 
the proportion of water used in boiling the vegetable and the longer the time 
of boiling the greater is the loss of carbohydrate. 

Alkalinity and phosphate determination in the ash of foods, ,T, Tillmans 
and A. Bohrmann (Zischr. TJntersuch. Nahr. u. Gcnussmtl . , 41 (1921), No. t-2, 
pp. 1-17 ). — Attention is called to the error in the ordinary methods of ash 
determination of food materials in not taking into account the phosphates 
which may be present, and a method of determining the alkalinity of the ash 
Is described which makes allowance for this. The technique is briefly as 
follows : 

The finely powdered ash is carefully dissolved in the cold in from 50 to 100 
ce. of n/10 HC1, and after standing for 15 minutes is shaken with finely powdered 
sodium chlorld to saturation. To this solution is then added 30 cc. of a 40 per 
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cent calcium eWorld solution and # 0.2 cc. of 1 per cent phenolphtlialein, the mix- 
ture then being cooled to 14 w C., and titrated with n/10 NaOH to a red color 
which persists after standing two hours at 14°. The difference between the 
amount of acid and base added is a measure of the alkalinity as carbonate and 
cxid. 

For the ash determination of substances such as fruit juice in which a true 
alkalinity is present, the ash is treated with an excess of standard acid, trans- 
ferred to a beaker, and heated to expel C() 3 . It is then treated with 30 cc. of 
40 per cent calcium eWorld and the determination finished as above. 

For the determination of ortho*, pyro-, and metaphosphates, the first method 
described above is applied to a sample of the ash. In a second portion the 
p>ro- and nietapliosplmtes are changed to orthophosphate by long continued 
boiling with excess n/10 HCl, alter which n/10 NaOH is added to the turning 
point of methyl orange, which gives all the phosphates as the primary salt. In 
order to titrate the solution with phenolphtlialein to the end point for the 
secondary salt, the calcium ion is first precipitated by the addition of sodium 
oxalate. Examples are given of the application of this method to ash contain- 
ing onlj the orthophosphate, to those containing a mixture of ortho and pyro, 
and to those containing a mixture of p> ro and meta salts. The practical 
application of the method to the ash of iood materials is illustrated by analyses 
of the ash of milk, flour, meat, fruit juices, and cocoa. 

A new lead number determination in vanilla extracts, 11. .T, WichmaNJ* 
[Join. Indus, and Enghi. Chrm., 13 {1921), No. 5, pp. m~-4H ?). — A new method 
for determining the lend number of vanilla extracts, requiring no dealeolioliza- 
tion or long standing, has been developed at the Bureau of Chemistry, U. S. 
Department of Agriculture The essential difference in technique as compared 
with the Ofhciul method is that the lead acetate solution is added directly to the 
diluted extract, which is then distilled. Under these conditions the precipitate 
is readily formed and can he fill (‘red directly on cooling. 

Determinations oi the lead number of authentic and unadulterated commer- 
cial vanilla extracts b\ both methods ga\o results which were uniformly one 
third higher by the new tbau bv the OlUcial method. Analyses of adulterated 
extracts showed that sugar, glycerol, and coumimn, in the quantities usually 
found in extracts, had no effect upon the lead number by either method, but 
that added vanillin is detected villi gi eater sensitiveness by the new method. 
With vanillin-reinforced ox hunts a modified method is suggested in which the 
excess vanillin is e\fra< ted with ot 1 ly 1 ether and petroleum other. With simple 
dilutions of the extract tin' new method was found to give results more nearly 
proportional to the degree of dilution Ilian the old. 

The action of Becquercl and Roentgen rays as well as ultraviolet light 
on the peroxidase and methylene blue formalin reductase reaction of 
cow’s milk, II Reinlk (liiochrm. Ztschr., 115 {1921), No. 1-2, pp. 1-21, fig. 1).— 
Beequerel and Roentgen rays were found to be without effect on this reaction 
of milk. Ultnu iolet light from quartz mercury vapor lamps apparently had a 
quickening effect upon the reactions during the first 20 to 30 minutes, but this 
proved to be due to the heating action of tin* rays, the milk quickly rising to 
25 O. Control tests m which the milk was kept at a low temperature gave 
negative results. An extensive list of literature references is appended. 

Iron as a cause of a formalin diplienylamin reaction of milk, F. Reiss 
(Ztschr. Untrrsuch, Naht. it Gcnuttsmtl., J/l {1921), No. 1-2 , pp. 26-29) .—Atten- 
tion is called to the tact that traces of iron in milk from rusty cans, etc., mav 
give positive formalin and diplienylamin reactions even in the absence of hydro* 
gen per ox id and nitrates, respectively. In applying these tests it is suggested 
that a separate test be made for iron with potassium ferrocyanid. 
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The Inversion and determination of cane sugar, A. R. Rose (Jour, Biol. 
Chem., 46 (1021), No. 3, pp . 529-535). — This paper reports the details of a 
method of determining sucrose by inversion with picric acid and the reducing 
sugars color! metrically before and after reduction, together with the application 
of the method of ptcflc acid lnvenfiou to poturtseope tieternftimtioiis. The tech- 
nique of the method has been previously noted irom a preliminary report (E. S. 
R., 38, p* 507). 

Grain determination in molasses, IT. Kalsttoven (Arch. Suikerindus. 
Nederland. Indie , 28 (1920), No. 24, pp. 931-951. fig. 1; also Mcded. Proefsta. 
Java-Bnikerindus., Chem. Her. No. 3 (1920), pp. 15, Up 1). — A further discus- 
sion of the method of determining grain in mo hisses (E. S. It., 43, p. 508), with 
details regarding the technique. 

Grain in molasses, W. I>. IIkidhkman and <’. Sijlmanh (Arch. BuiJcerindus 
Nederland. Indie , 29 (1921), No. 8 , pp. 258-255; also Mcded. Proefsta . Java- 
Buikenndus., Chem. tier. No. 8 ( 1921), pp. 3). — Examples are given of the appli- 
cation of Kalshoverfs method of determining grain In molasses to wsamples with 
an unknown grain content, with very little gram, and with no grain. The 
results obtained are thought to indicate the reliability of the method. 

Official methods adopted by the chemists committee and the rules com- 
mittee of the Cotton Seed Crushers* Association of Georgia (da Cotton 
Seed Crushers' Assoc. Prov ., 16 (1920), pp. 120-134). — 'Methods arc included for 
the analysis of cottonseed hulls, cake, and meal; crude cottonseed, peanut, 
coconut, and soy bean oils; refined oils; and soap stock and acidulated soap 
stock. 

Sugar ami sugars, .7. J. Win, am an (Amcr. Food Jour., JO (1921), No. 5, pp. 
14~18, figs. 7). — A popular discussion of the various forms in which sugars 
occur and their commercial possibilities. 

A method for the clarification and preservation of fruit juices, E. M. 
Oh a CK (Calif. Citxigr 5 (1920), No. 8, pp 26 }, 265, 207, fi(fs 2). — To avoid 
loss of flavor in citrus inut juices resulting from o\er or uneven heating, the 
author recommends the use of a continuous pasteurizer, a convenient type of 
which is described and lLlustiatcd. In the case ot grapefruit the juice is first 
extracted by means of a fruit press from the fruit cut in halves or quarters, 
but not peeled or seeded. It much essential oil Irom the peel accompanies the 
juice, it should he removed by passing the juice through a centrifugal cream 
separator. The juice is then passed through the pasteurizer, which may be 
heated as high as 85° (\ 085* F ) without lmim if the time of heating is kept 
between 5 and P> seconds. Front the sterilizer the juio* passes to sterile 5 to 
10 gal. bottles, which are corked and kept in <old dorago until all the sediment 
has deposited in the bottom ol the bottle. r J lie <lear juice is then decanted, 
mixed in the cold with about 2 lbs ot kiesclguhr per 100 gal., and tillered 
through an ordinary rack and plate pros-,. The filtrates Irom t bo pres*, can bo 
resterilized directly or can first be mixed with the other trail juices to improve 
the flavor. After the second sterilization the juice is run into sterile bottles, 
capped, and stored. 

Heat penetration in canning with reference to microbial spoilage, Z. N. 
Wyant (Conner, 52 (1921), No. 21, pp. 21-31). — This general discussion of the 
effect of various factors upon heat pemt ration in canning is based upon litera- 
ture which has been noted from the original sources. 

Swells in canned goods, 11. Skkgkk (Ztschr. Untvrsucli. Nahr u. Genussmtl 
41 (1921), No. 3-4, pp. 49-68, figs. 0). — This paper consists of descriptions of 
processes used in commercial canning, reports of the biological and chemical 
examination of swells, and a discussion of the causes of such spoilage. A mini- 



720 


EXPERIMENT STATION RECORD, 




her of ingenious devices for the examination of the cans are described and illus- 
trated. 

Proceedings of the second dehydration convention held under the 
auspices of the California Department of Agriculture at Fresno, Calif*, 
November lO, 1020 {Calif. Dept. Apr. Mo. Bui ., 10 {1921), No. 2, pp. 51-98, 
figs. 7). — This report contains the following papers relating to dehydration: 
Rain Damage Insurance, by W. V. Cruess (pp. 58-06); Relation of Fruit By- 
products to Horticulture, by F. T. Swott (pp. 66-70) ; Comparison Between 
Sun-drying and Stack-drying, by F, E. N'eer (pp 70-72) ; Prevention and Con- 
trol of Insects in Dried Fruits, by E. R. de Ong (pp. 72-74) ; Efficiency in Dehy- 
dration, by A. W. Christie (pp. 75-82) ; A Successful Cooperative Evaporating 
Plant, by B. J. Jones (pp. 82-85) ; Observations on the Evaporation of Pears, 
Prunes, and Figs, by W. V. Cruess (pp. 88-93) ; and Some Observations on the 
Dehydration of Apricots, Peaches, and Grapes, by A. W. Christie (pp. 94-96). 

Review of the scientific works relative to perfumes and essential oils 
(Svi. 07ul Indus Bui. Route- Bertrand Fils, Grasse, 8 scr., No. 10 (1911,-1919), 
pp. 5-142).-- A bibliographic review covering the period from April, 1914, to 
October, 1919. 

Scientific and industrial bulletin of R our e-Bertrand Fils of Grasse 
(Sci. and Indus. Bui. Rourc-Bcrt) and Fils. Grasse , 1,. s( /*., No l {1920), pp. 11,2, 
p/s. JO). — The firs! part of this publication consists of a chemical study of the 
essential oil of cowslip, two oils from Algeria, the oil of rhododendron, etc.* 
together with revised tables of the constants of the principal essential oils. 
This is followed by a brief sur\ey of the industrial situation in regard to 
essential oils and perfumes in 1920, and a review of the literature of 1919. 

Vegetable fats and oils. — Sunflower seed and oil - -Madia or chili seed 
oil, M. Rindl (So. Afncau Jour . Indus., 8 {1920), No. 8. pp. 250-205).— Con- 
tinuing the series previously noted (E. S. R., 45, p. 605), data are giv<n on the 
composition of sundowor seed and oil and Madia seed oil, together with miscel- 
laneous information concerning these plants. 

On the content of free fatty acids in palm oil, F, O v\n Huitpn (Comtnun 
Grit. E.rpt Sta. Ahj. Vcr. Ruhbcrplantcrs Oosthvsl Suinalm, (Bn. Scr. Nn. 8, 
{1920), pp. Up 81, fig 1 Conditions leading to a high content of free fatty 
acids in pa l in oil as usually manufactured are discussed, and suggestions are 
made for so improving conditions of picking the fruits and handling them 
before and after they t each the factory that a product of low acidity can bo 
obtained. 

The proposal for the organization of a factory for the manufacture of 
palm oil, F. O van Hfurn {Mcdcd. Alg. Proof sta Alg. Vcr. Rubbers planters 
Oostkust Sumatra , Alg. Scr. No. 10 (1920), pp 20, pis 7). — This is a description 
of a model factory for the manufacture of palra-seed oil, cmbodyiug the points 
discussed in the above paper. 

Evolution of the industries which transform agricultural products, 

M U Lindkt (Evolution des Industries qui Transform mt les Products Agri- 
coles, Pans: Libr. Enscignement Tech., n)20, pp 159), — This is a brief his- 
torical treatment of the development in France of various agricultural Indus- 
tries. 

METEOROLOGY. 

Bioclimatic zones determined by meteorological data, A. D. Hopkins 
(V. S. Mo. Weather Rev., 1,9 (1921), No. 5 , pp, 299, 800).—' The. zones proposed 
are ns follows: I, Major Frigid Zone— Arctic, Antarctic, and Alpine, with 
Minor Frigid 1, 2, 3, and 4 from the poles and from higher to lower altitudes; 
H, Major Temperate Zone— South and north of and Ifelow Major Frigid I, with 
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Minor Temperate 1, 2, 8, 4 5, 6, and 7, south and north of and below Minor 
Frigid 4; III, Major Tropical Zone — south an cl north of and below Major Ten* 
perate II, with Minor Tropical 1, 2, 3, 4, south and north of and below Minor 
Temperate 7. 

“The major zones of this classification are not different from those which 
have long been recognized, except that their poleward and cquatorward limits 
do not follow the parallels of latitude even at sea level. The minor zones cor- 
respond in general to the minor temperature zones proposed by Dr. Merriam 
for North America," 

The use of the thermal moan in identifying biociimatic zones is explained. 

Biocllmatic zones of the continents, with proposed designations and 
classification, A. D. Hopkins (Jour. Wash. Acad. Set., 11 (1921), No. 10, pp. 
227-229 ). — This article gives the same information regarding designations and 
classification of biocllmatic zones as is given in the article noted above. 

Bibliographic note's on the temperature charts of the United States, 
R. DeC. Ward (V. S. Mo. Weather Rev, J f 9 (1921), No. 5, pp. 277-280).—' This is 
a bibliography of “all the charts to which the writer has, up to the present 
time, been able to gain access." There Is also brief reference “ to a few mis- 
cellaneous temperature charts of the United States, and to the standard world 
temperature charts which are necessary in making any comparative study of 
the temperature conditions of the United States in relation to those of other 
parts of the world." 

Temperature survey of the Salt River Valley, Arizona, ,T. H. Gordon 
(U. JS. Mo M'cathcr Rev., 1,9 (1921), No. 5, pp. 271-271,, 275, pi. t . ftps. 1,).— 
This article reports the results of an investigation begun in 1913 “ to determine 
within what limits the foothill sections of the Salt River Valley in the vicinity 
of Phoenix uere adapted to citrus culture. Later the scope of the investigation 
was broadened to include a study of winter temperature over t lie whole valley. 
Upon the basis of records kept at more than 40 stations in the area considered 
a temperature map was drawn showing the mean minimum temperatures for 
December and January ; the average length of the growing season in the different 
sections of the valley was determined ; a basis was established for forecasting 
minimum temperatures in the various sections as related to the temperatures 
expected at the Weather Bureau station in Phoenix. . . . Work during the 
winter of 1919-20 was directed almost exclusively to the study of temperature 
inversion as found over the valley, a cross section from the hills on the north 
down across the Salt River and up into the hills on the south affording an ex- 
cellent opportunity for such a study." 

A map is given which shows the mean minimum temperature for December 
and January throughout the valley. It is stated that u while citrus trees grow 
and there are a few small groves as low as the 84° lino, on the map the citrus 
section of tin* valley lies above the 3o° line, and the most desirable sections 
above the 80° line. The fact that the fruit is nearly always off the trees before 
the first frost and tlmt the trees are in a seiuidormant condition through the 
winter season makes the danger of loss from low temperature, once the trees 
have made a good start, less than for citrus sections of California. Smudging 
and flooding as a protection against frost are confined almost exclusively to 
young groves and nurseries. In exceptional cases, where frost is expected and 
the fruit has not been gathered, picking is rushed all day and far into the night 
as damage to the fruit rather than to the trees is the danger." 

The average length of the growing season at Phoenix is shown to be 288 
days. It varies from a month more to a month less at other plums In tire valley^ 
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Computing the cotton crop from weather records and ginning reports. 

J. B, Kxnckb (U. S. Mo. Weather Rev., 49 (1921), No. 5 , pp. 295-299, fig*. 8)^ 
In this article the relation between rainy and cloudy days and the amount of 
cotton ginned during November is mathematically worked out for the whole 
cotton belt as a basis for forecasting the final output. 

4 * The closeness of relation between the average number of rainy and cloudy 
days in the cotton belt and the percentage of the cotton remaining unginned on 
November 1 that was ginned during November, is shown by the correlation 
coefficient of —0 91 ±0 03. This is among the highest coefficients on record 
where meteorological data are involved.” 

Computations bused on ginning and melerological data for 15 years, 1905 - 1919 , 
show an ‘‘average error in the computed totals for the 15-year period [of] only 
1 5 per cent, with an error as great as 2 per cent in only 5 of the 35 years, 
while it was less than 0 5 per cent in one-third of the years. By the application 
of the constants of the equation to the November weather data in future years 
a reliable computation oj the cotton crop can be made in less than five minutes 
after the amount of cotton ginned to December 1 is reported by the Bureau of 
the Census. The final report of yield is not made by that bureau until the 
latter part of March, or later.” 

Indicator precipitation stations for predicting stream discharge, II, L. 

vStoneh (Aha in V. R Mo. Wcnthn Rev., )9 (1921), No 5, pp. 801-908 , figs. 2). — 
It is stated in this a* tide that “three precipitation stations, widely separated 
and manned by cooperative weather observers, are utilized to predict the flood- 
time discharge of Bear Kiver, a Utah-Wyoming-Idaho stream whose watershed 
covers 2,500 square miles. From precipitation data available at the end of 
January a prediction can be made, according to the author, as to whether the 
flood period of Marcli-July will he high or low as compared with the average; 
at the end of February a verification or modification of the January prediction 
can ho made; at the end of March an approximation of the quantity of the run- 
off in day second-feet may be ventured, and at the end of Aprli a quantity 
estimate can be given which will no doubt closely apfuoacli the actual flood- 
period run-off From a developed relation of flood and nonflood period run-off, 
It is also claimed to be possible to predict in advance the run off during the 
nonflood period Only quantity forecasts are attempted, no effort being made 
to stale the form of run-off curve.” 

Speaking of the weather, J. W. Smith ( U . S. Dept. Agr Yearbook 1920 , 
pp. 181-202, figs. JO ). — Tins is a brief popular account of the observations and 
Investigations ol the U S. Weather Bureau mainly in the interest of agriculture. 

Monthly Weather Review ( F S Mo. Weather Rev.. 49 (1921), Nos. 5, pp. 
211-826, pis. 18, figs. 19; 6*, pp. 821-818, pis. 18, figs. 17).— In addition to de- 
tailed summaries of meteorological, climatological, and sei sinological data and 
weather conditions for May and June, 1921, and bibliographical information, 
reprints, reviews, abstracts, and minor notes, these numbers contain the follow- 
ing contributions: 

No o . — Temperature Survey of the Salt River Valley, Arizona (illus.), by 
J. II Gordon ( see p. 721) ; The Fool Breeze of the Shadow of the Cumulus, by 
W. J. Humphreys; Bibliographic Notes on the Temperature Charts of the United 
States, by K. DoO, Ward (see p. 721) ; Level of Constant Air Density, by W. J. 
Humphreys; A Review of Some of the Literature on the Sunspot-Pressure Rela- 
tions (illus.). by A. .7. Henry; Vapor Pressure and Humidity Diagram (illus.), 
by IL hi Horton; A Psychrometric Chart for Determining the Dewpoint and 
Relative Humidity (illus.), by U. B. Smith; A New Correction-Scale for Mer- 
curial Barometers fillus.), by S. P. Fcrgusson; Atmuspherlc Pressure and Mine 
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Stases, by J. C. Alter; Computing the Cotton Crop from Weather Records and 
Ginning Reports (Illus.), by J. B. Kincer (see p. 7122 ) , Bioelimatic Zones De- 
termined by Meteorological Data, by A. D. Hopkins (see p. 720) ; and Indicator 
Precipitation Stations for Predicting Stream Discharge (illus.), by H. L. Stoner 
(see p. 722). 

No. 6 . — Kona Storms (illus.)* by L. H. Daingerfield; General Survey of 
Meteorological Problems of Pan-Pacific Countries, by L. II. Daingerfield; 
Droughts with CirruB Clouds Moving from the North, by IX F. Manning, with a 
discussion on the subject by A. J. Henry; Illustration of Rainfall and Evapora- 
tion, Gatun Lake, Panama ; Damage to Forests by Hail in North Carolina, by 
J. S. Holmes; Hailstorm Near Birmingham. Ala., May 11, 3921, by E. C. Horton; 
Hailstorm at Wausau, Wis , May 22, 1921, by E. F. Sinies ; Tropical Storm of 
June 22, 1921, by B. Bunnemeyer; Meterological Aspects of the National Balloon 
Race, 1921 (illus.), by 0. G. Andrus; Effect of Change in the Position of the 
Thermometer Shelter at Escondido, Calif., upon the Minimum Temperature, by 
H. F. Aldatore; The Mass of the Atmosphere and of Each of Its More Important 
Constituents, by W. J. Humphreys ; Altitudes of the Bases of Lower Clouds as 
Determined from Kite and Balloon Observations (illus.), by (X L. Lewis; The 
Argonne Battle Cloud, by IX M. Varney; and On the Differences between Sum- 
mer Daytime and Nighttime Precipitation in the United States (illus.), by W. J. 
Humphreys. 

SOILS— FERTILIZERS. 

Uses of the Soil Survey, C H. Seaton (V. S. Dept. Apr. Yearbook 1920, pp. 
418-419 ). — A brief review is given of the conduct and results of the soil survey 
work of the Bureau of Soils 

A new soil sampler, IX II Wir.snoN and M. L. Mehta (Apr. Jour. India, 
16 (1921), No. 2, pp lift- 145, pin. 8). — A soil sampler in use in India is de- 
scribed and diagrnmmatically illustrated. A weight is used at the top of the 
boring rod when difficulty is experienced in driving the auger through a very 
hard soil. A board is also used for deep borings, the object of which Is to keep 
the direction of boring truly vertical. The board is pegged down by means of 
four large iron pegs, and the boiing rod is inclosed by a bearing collar. The 
cutting tool is composed of a steel tube to which is riveted a knife edge bent into 
the shape of a V. 

Soil survey of Iowa — Wayne County, W. H. Stevenson, P. E Brown, et al. 

( Iotra i$ta. Soil Survey Rpt. 19 (1921), pp. 66. pi. 1 , fws 15 ). — This deals with 
the soils of an area of 335,360 acres in central-southern Iowa, which lies in the 
southern Iowa loess soil area The topography Is In general a gently undulat- 
ing plain cut by streams and drainage wn.\s, and includes level to undulating up- 
lands, flat bottom lands, and intervening areas. The drainage system of the 
county is in general rather extensively developed, with numerous intermittent 
drainage ways and small streams. 

Drift and loess soils cover 45.6 and 47.1 per cent of the area, respectively. 
Six soil types of 4 series are mapped, of which the Shelby loam and Grundy silt 
loam cover 45.6 and 46.2 per cent of the area, respectively. 

Chemical and fertility studies showed that practically all the soils of the 
county are acid in reaction, and are generally deficient in phosphorus and or- 
ganic matter. It is noted that even on those soils which are not particularly 
deficient in organic matter, farm manure has proved profitable. 

Soil survey of Cedar County, Iowa, A. M. O’Neal, ,tr., and D. S. Guay 
(17. S. Dept. Agr., Adv. Sheen Field Oper. Bur. Soils , 1919, pp. 85, fig. 1 , map 
/). — This survey, made In cooperation with the Iowa Experiment Station, deals 
75469® — 21 3 
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with the soils of an area of 804,800 acres in eastern Iowa, the topography of 
Which comprises uplands, terraces, and first bottoms. Numerous small creeks 
and intermittent drainage ways ramify throughout all parts of the county, and 
are said to afford excellent drainage. 

The soils are of loessial, glacial, and alluvial origin. Including meadow, 1*5 
soil types of 11 series are mapped, of which the Muscatine, Tama, Clinton, and 
Carrington silt loams cover 29.8, 26.3, 24.2, and 10.8 per cent of the area, re- 
spectively. 

Boil survey of St. Francois County, Mo., H. H. Krtlsekopf et al. (U. S. 
Dept. Ayr., Adr. Sheets Field Oper. Bur, Soils, 3918 , pp. 82, pis. 2, fig. I, map 
1 ). — This survey, made in cooperation with the Missouri Experiment Station, 
deals with the soils of an area of 293,120 acres lying a little north of the south- 
eastern corner of Missouri in the so-called Missouri Ozark region. The surface 
features vary from gently rolling to semimountainous, and the county includes 
three distinct physiographic divisions. The granite hills region in the south- 
western part is semimountainous; the lowland basin in the eastern part is 
gently rolling; and the western and northern parts are hilly. The general 
drainage of the north half of the county is into the Meramec River and of the 
southern half into the St. Francois River and its tributaries. 

The soils of the county are residual from limestone, sandstone, and granite. 
Including mine dumps and clay pits, 16 soil types of 10 series are mapped, of 
which the ClnrkMille, Lebanon, and Hagerstown silt loams and the Clarksville 
gravelly loam cover 20 4, 17.9, 13.1, and 12 6 per cent of the area, respectively. 

Peat, II. Puciinp.k (Dvr Torf. Stuttgart: Ferdinand Enke , 3920, pp. XV + 
855, figs . 85). — Tins book Is apparently an attempt to summarize the German 
knowledge of peat and its uses. It is divided into two parts. 

Part 1, on the scientific aspects of peat, deals with the peat-forming plants 
and their physical and chemical composition and properties, the transforma- 
tion of plants into peat, the chemical composition and physical properties of 
peat, and methods for the chemical study of peat. Tn this connection peat 
is defined as a firmly stratified, yellow to brown and black-colored mixture 
of dead plant parts, the decomposition of which has proceeded very slowly 
owing to lack of ventilation and has never been completed 

Part 2, on the utilization of moors, deals with the agricultural development 
of peat soils and the winning and use of peat Utter, but more especially with 
the use of peat as fuel and as a source of gas and other industrial products. 

Soil acidity the resultant of chemical phenomena, IT. A. Noyes ( Science , 
n. scr. t 53 (3921), No. 1380, pp. 539, 5^0). — The results of experiments conducted 
at the University of Pittsburgh are summarized, which showed that an 
alkaline sandy soil became acid in reaction after three months' treatment 
with carbon-dioxid gas and that the acidity of an acid brown silt loam was 
Increased by similar treatment. 

The acidity of the loam soil was decreased by liming, but not as much as 
the original lime- requirement determination indicated by the Veitch method. 
One and one-half times the total lime requirement did not neutralize the soil. 
Where the soil was limed, limed and phosphated, and limed and treated with 
dried blood or sodium nitrate, carbon-dioxid gas additions increased the soil 
acidity. 

The specific conductivity of extracts obtained on treating the soils with 
conductivity water showed that carbon-dioxid gas had changed the constitu- 
tion of the soil, the specific conductivity of those treated with carbon dioxkl 
being greater. The acidity of the soils studied was lowered by extraction 
with conductivity water, and the lowering was greater for those samples 
which had been subjected to the carbon-dioxid treatment. 
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Further evidence that the acidity was due £o chemical changes in the soil 
was given by the fact that the aluminum and iron in the normal potassium 
nitrate extracts were affected by the carbon-dioxid treatments. The composi- 
tion of the conductivity extracts from the soils treated with carbon dioxid 
showed that the increased specific conductivity and acidity due to carbon- 
dioxid treatment were associated with substances with low solubility and 
ionization constants present under conditions where hydrolysis readily took 
place. 

These results led to the conclusion that the soil acidity is the resultant of 
hydrolytic mass action phenomena, and, therefore, that the application of 
the exact amount of lime shown by any method can not be expected to give 
exact neutrality. 

Investigations on chemical and bacteriological transformation in soil, 
F. MOntek {Landtc. Jahrb 55 {1920). No. l t pp. 62-138 ). — Studies on the influ- 
ence of pure fertilizer salts on transformations in soil indicated that mono- 
calcium phosphate increases the solubility of silica, while neutral and basic 
lime salts decrease it. Phosphate and lime salts decrease the solubility of 
iron. If much iron is present, its solubility in more concentrated acid solvents 
is increased by the presence of lime. 

All of the soils tested absorbed water-soluble lime salts. The absorbed 
lime content of compounds poor in lime was easily dissolved by ammonium 
chlorid solution or hydrochloric acid. Soils poor in lime and rich in silica 
were able to increase the solubility of tricalcium phosphate in ammonium chlorid 
solution. The solubility of calcium carbonate in ammonium chlorid solution 
was decreased by soils. In soil containing lime all of the lime added in neutral 
and basic lime salts was not recovered by treatment with cold 10 per cent 
hydrochloric acid. Potassium chlorid and sulphate and ammonium sulphate 
increased the water solubility of lime. Magnesia was found to be dissolved 
by an exchange of bases, and acid calcium phosphate iucreased its solubility 
in water and 10 per cent hydrochloric acid. Caustic lime decreased the solu- 
bility of soil phosphoric acid in 10 per cent hydrochloric acid m the presence 
of iron and alumina. Water-soluble phosphoric acid was fixed by lime, iron, 
and alumina. 

Studies on the solubility of phosphoric acid indicated that the quantity of 
phosphoric acid available to plants is not determined by exchange of bases 
in soils or fertilizers. Cold ammonium oxalate dissolved considerable dical- 
cium phosphate, less tricalcium phosphate, and practically no tetracalcium 
phosphate. Magnesium sulphate and ammonium acetate had only a slight 
solvent effect on dicalcium phosphate and none on the more insoluble forms. 
A mixture of ammonium carbonate and acetic acid in equal parts and acetic 
acid alone attacked phosphates in a manner similar to that of many plants. 
Citric acid gave even better results, and these materials are considered to he 
relatively suitable for determining the availability of phosphates. 

Pot experiments, to study the action of organic and inorganic nitrogenous 
fertilizers in different soils with varying moisture contents and to study 
nitrate formation, nitrogen losses, and the influence of organic carbon on 
nitrogen transformation in soils, are also reported. It was found that the 
heavier the soil the higher should be the moisture content in order to bring 
about uniformity in the decomposition of organic nitrogenous materials. The 
speed of ammonification and nitrification increased with lower moisture con- 
tents in the lighter soils. Nitrification occurred with low water contents in 
light soils, but with medium water contents it occurred in all soils. With the 
highest water content the highest nitrate content was found in sand soil after 



726 


EXPERIMENT STATION RECORD. 


CVol 45 


a long period, since the nitrates formed in heavy soils had decomposed. With 
continuous high uafer content the loss of nitrates was 9 per cent from sand 
soils and 82 per cent from loam and clay soils. 

Moisture content and soil type were found to exercise a great influence on 
the decomposition of ammonium sulphate and nitrate formation in soil, these 
increasing with the moisture content and the weight of the soil. The reverse 
was true with lower moisture contents, when ammoniflcation and nitrification 
increased with the lightness of the soil. An addition of organic matter to soil 
hastened the decomposition of ammonia and reduced the nitrate content by 
fixation of the nitrogen in insoluble forms or, with high water content, as a 
result of losses of elementary nitrogen. The decomposition of nitrates In 
soil resulting from ihe addition of organic matter was increased by nitrate 
fertilization. 

Studies on the transformation of nitrogen in saml soils and sand in the 
presence of zeolites showed that heavy clay soils decomposed ammonium sul- 
phate much more rapidly than loess loam soils when plenty of moisture was 
present The nitrification of ammonium sulphate was hindered by zeolites 
in sand soil with low moisture content, but liming favored nitrification. Am* 
mollification and nitrification of horn meal were accelerated by the presence 
of zeolites although nitrification was hindered somewhat in the beginning 
by a low water content. Sand soil with zeolites behaved similarly to clay 
soil. Zeolites poor in lime and potash absorbed more ammonia nitrogen than 
saturated zeolites, and both accelerated nitrification. 

Studies of the growth, activities, and nutrition of soil actinomycetes showed 
among other things that all of those types studied formed ammonia from 
organic matter. Exclusion of air hindered the growth of the organisms. 
Ammonium compounds were a good source of nutrition for actinomycetes. 
Nitrificalion took place to only n small degree. Nitrates were a good nutrient 
for actinomycetes, but apparently no reduction took place. There was no nitro- 
gen fixation by actinomycetes observed in neutral, acid, or alkaline media. 

Studies on chemical methods of ammonia determination in soils are also 
reported. 

Studies on Azotobacter cliroococeum, A. Ronazzi (Jour. Bact 0 ( 1921), 
No. 3, pp. 331-309, ftps 6).- -Studies conducted at the Ohio Experiment Station 
on Azotobacter are reported, from which it is concluded that the activity of 
Azotobacter as a fixer of atmospheric nitrogen in the field is not easily demon- 
strated. It is stated that actual gains due to this organism in the nitrogen con- 
tents of a soil in the field are seldom positively shown, although laboratory 
experiments made in selective media and in the absence of combined nitrogen 
would indicate the opposite. 

It is pointed out, however, that soils are only exceptionally free of nitrates, 
and that these are easily washed away. The belief is expressed, therefore, 
that Azotobacter, instead of serving as an active gatherer of free nitrogen, may 
act to immobilize the nitrate nitrogen, taking the upper hand over denitrify- 
ing bacteria and to a considerable extent stopping leaching. While it is ap- 
parently not intended to convey the impression that the organism is lacking in 
all powers of nitrogen fixation, it is pointed out that this function is not to 
be considered as an all-important phenomenon always active. 

Fire fang of soils, R. Pekotti (Atti. R. A read. Lincei , 5. ser , Rend. Cl 8ci. 
Fis., Mat. e. Nat., 28 (1919), If, No. 9, pp. 288-292 ; abs. in Abz. Bact., 4 (1920), 
No. if. p. 237 ). — Studies of samples of soil from an estate showed that when sown 
to wheat there was only a meager grain production, which was accompanied 
by an underdevelopment of the whole plant and a very luxurious vegetation of 
fungal mycelium on the roots. 
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Studies on tlie ammonifying, nitrifying, denitrifying, and nitrogen-fixing 
powers of these soils and counts of the bacteria and fungus flora led to the 
conclusion that the cause of the special condition of the soil and of its low 
productivity is not a lack of biological means for the transformation of nitrogen, 
but the overcrowding of the soil by hyphomyeotes with the subsequent accumu- 
lation of the products of their life activities. 

The increase of crop yields by proper soil disinfection, M. Popp (Landw. 
Jahrb., 55 (1921), No. 4-5, pp. 549-579). — Studies are reported which showed 
that soil bacteria exercise an important influence upon the productivity of cul- 
tivated soils. 

It was found that the activity of soil organisms can be favorably influenced 
by chemical disinfection of the soil. This favorable influence is enhanced by 
the presence of humus, and neutral humus material added to the soil produced 
the same effect. 

Humus carbolineuin proved to be an especially effective soil disinfectant when 
used under favorable climatic conditions. It also appears to be a widely ap- 
plicable material for the protection of plants against diseases and insects. The 
addition of humus carbolineuin to lime nitrogen reduced the dusty condition of 
the latter, and retarded decomposition and hardening without injuring the 
fertilizing properties of the lime nitrogen. 

The 1020 wheat, oats, and corn yields from soil experiment fields in 
Illinois ( Illinois Rta. Circ. 246 (1921), pp. 4 )• — Tabulated data are presented 
giving the detailed results from a large number of the Illinois soil experiment 
fields through the season of 1920. These results are said to confirm those of 
previous years, and to demonstrate the possibility of improving the yields of 
important crops by systematic soil treatments which consider both profitable 
production and permanent agriculture. A more complete report of the experi- 
ments conducted on these fields through 1917 is contained in Bulletin 219 
(E. 8. It., 41, p. 218). 

More efficient use of farm manure, II. Dorsey, B. G. Southw u k, and P. A. 
Campbell (Conn. Ayr. Col. Kxt. Bui 29 (1921), pp. 14 ). — This report is based 
on the results of a so-called fertility school conducted at the Rhode Island Ex- 
periment Station by extension specialists and county agents from Rhode Island, 
Massachusetts, and Connecticut. 

The object of this school was to ghe the extension workers an opportunity to 
study soil fertility problems, using the investigational work of the station as a 
source of information. A number of tables of data from the work at the Rhode 
Island and other stations are summarized, showing that from the plant food 
material standpoint the manures of farm animals are valuable in the following 
order: Hen, sheep, horse, cow, and pig. Bedding is considered to be a valuable 
part of manure, both for the plant food material and the organic matter it 
contains. Summer exposure has been found to cause greater losses from 
manure than winter exposure, and stall manure has produced larger crops than 
yard manure. Greater returns per ton of manure have been obtained from 
small applications, and it is stated that in many cases it pays to spread manure 
thinly. Manure has in general been found to increase crop yields, but these 
yields have been further profitably increased by reinforcing the manure with 
acid phosphate. 

Washing out of nitrogen from ammonium sulphate by heavy rainfall 
before and after nitrification, C. H. van Harreveld-Lako (Arch. Suikcrindus. 
Nederland . Indie, 28 (1920), No. SI, pp. 1818-1882, figs. 8; also Meded . Proof sta. 
Java-Suikerindus. Landbouwk. Ser., No. 7 (1920), pp. 20, figs. 8). — Experiments 
are reported which showed that when heavy clay soils, after fertilization with 
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ammonium sulphate, were washed vigorously with water, only 33 per cent of 
the ammonia present was lost in the water. 

After six weeks’ nitrification one soil contained 10 per cent and the other 47 
per cent of the added ammonia nitrogen. When ammonia was applied to one 
soil six weeks and to the other one week before flooding, a part of the nitrogen 
of the first application was taken up as nitrate by the cane roots and another 
part remained as soluble nitrate, capable of being washed out of the soil. Also 
a part of this application and the greater part of that applied to the second soil 
remained In the soil as ammonia nitrogen, only a small percentage of which 
was capable of being washed out. 

It is concluded, therefore, that the poor growth of cane on such soils follow- 
ing heavy rains can not be made good again by a new application of nitrogen. 
The sum of the ammonia and nitrate nitrogen present in the soils was a little 
higher at the beginning of nitrification than before, which is attributed to the 
probable presence of insoluble nitrogenous compounds which had become soluble. 
At the end of the experiment this sum was smaller than at the beginning, this 
being deemed due probably to fixation by soil organisms. 

Phosphates for Kentucky soils, R. E. Stephenson (Ky. Agr. Col. Ext . Circ. 
97 (1921), pp. 12 ). — The results of experimental work conducted by the Ken- 
tucky Experiment Station on the use of phosphates on typical Kentucky soils 
are summarized and interpreted for practical use. 

Data from six experimental fields, representing six different types of soil, 
showed that rock phosphate gave an average net return of $3.03 per acre per 
year for all crops as compared with $1.91 for acid phosphate. On the same 
basis lime and rock phosphate gave a net return of $8.08 per acre per year as 
compared with $11.12 for lime and acid phosphate. Wherever lime was used 
with the phosphates there was a profitable return, although in some cases the 
returns were greater from rock phosphate when lime was not used. 

A comparison of rock phosphate and acid phosphate on unlimed soil showed 
that the rock phosphate gave the best results in all cases except one. When 
limestone was used with the phosphate treatments the results were reversed. 
The use of rock phosphate is apparently favored for these soils. 

Directions for the practical use of phosphates are included. 

Phosphorus in fertilizer, W. II. Waggaman ( U . 8. Dept. Agr . Yearbook 
1920 , pp. 217-224, figs. S ). — Attention is briefly drawn in this paper to the 
wasteful methods practiced in the phosphate industry, and brief reference is 
made to new and more scientific methods of manufacturing acid phosphate 
which are being developed by the Bureau of Soils. 

The reversion of water-soluble phosphoric acid in superphosphate, B. 
Neumann and K. Klkylein ( Ztschr . Angetr. Chem ., 84 (1921), No. 18. Aufmtz., 
pp. 77-80; 19, pp. 84-80 ). — Laboratory experiments with technically prepared 
materials are reported, which showed that one molecule of tricalcium phos- 
phate reacts with two molecules of sulphuric acid, and that under these con- 
ditions at the most 95 per cent of the phosphoric acid in raw phosphate is 
transformed into monocalcium phosphate, while 0.54 per cent goes over into 
citrate-soluble form and 4.4 per cent remains unchanged as tricalcium phos- 
phate. The use of an excess of acid apparently makes the transformation some- 
what more complete, but at least 2 per cent of the tricalcium phosphate always 
remains unchanged. 

The reaction products gypsum and phosphoric acid apparently do not react, 
but gypsum reacts with monocalcium phosphate, thus hindering complete trans- 
formation. Tricalcium phosphate also acts on monocalcium phosphate, result- 
ing in apparent reversion. However, reversion of the water-soluble phosphate 
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is attributed mainly to the oxids of iron and aluminum in the raw materials. 
It Is pointed out in this connection that the sulphates of iron and aluminum 
show practically no reaction with monocalcium phosphate, but that undecom- 
posed iron and aluminum oxids react quickly with monocalcium phosphate and 
free phosphoric acid, causing rapid reversion to insoluble forms. 

The yield of water-soluble phosphoric acid from raw phosphates containing 
up to 2 j>er cent of iron oxid is therefore less than from raw phosphates con- 
taining no iron. However, by the use of an excess of sulphuric acid the greater 
part of the iron is combined as sulphate and is rendered less harmful. The 
yield of water-soluble phosphoric add decreases as the content of iron oxid in 
the raw phosphate Increases, and the use of additional excess acid is of little 
benefit. The aluminum compounds are apparently considered to be of little 
importance. 

It is concluded that the best method of reducing the injurious influence of iron 
oxid in the raw phosphate is to keep the iron oxid content below 2 per cent by 
mixing with raw phosphate poor in iron oxid. 

The phosphates of Nauru and Ocean Islands, T. Steel (Jour, Soc . Chem. 
Indus., 40 (1921), No. 6, pp 59T, GOT). — Analyses of 10 samples of rock phos- 
phates from Nauru and Ocean Islands are reported and discussed. 

Only traces of Iron or alumina were present in any of the samples. Varying 
small amounts of fiuorin occurred lu many cases. The original source of phos- 
phoric acid is conceded to be the accumulations of guano. Most of the samples 
bore evidence of having undergone considerable metamorphosis and of having 
been deposited either from solution or as sediment. The analyses indicated that 
only part of the phosphoric acid content is present as calcium phosphate, the 
relative proportions of constituents showing the presence of ft varying propor- 
tion of tctracalcumi phosphate. 

Getting our potash, W. 11. Ross (U. 8. Dept. Apr. Yearbook 1920, pp. 863 - 
816, figs. 5). — Tin’s is a brief review of the potash situation in the United 
States, special attention being drawn to the existing sources and methods of 
separation practiced. It is stated that during the past six years a total of 
177,000 tons of potash has been produced in the VniUd States, of which 10 per 
cent was obtained from insoluble potash deposits, TP per cent from soluble de- 
posits, and 20 per cent from organic materials. 

The fertilizing action of sulphur (Compt. Rend. Acad , Agr. France, 7 
(1921), No. 21, pp. 492, 498). — The results of se\eral years of study of the 
fertilizing action of sulphur, conducted by J. Chiuizit, are summarized. These 
indicate that sulphur has a distinct action 011 cultivated toil, which was shown 
In an increase in crops varying according to the amount of organic matter ex- 
isting in the soil, the extent of the surface of contact, and the length of time 
of contact. This action win proportional to the quantity of sulphur used, 
which for economical and practical results varied between 400 and 000 kg. per 
hectare (356 and 534 lbs. per acre). 

It is concluded that sulphur should be applied as long a time as possible be- 
fore planting, or before the crop experiences an intense lack of nutritive ele- 
ments. When applied in the fall with manure, 200 kg. of sulphur per hectare 
is said to give appreciable results. It has been found that sulphur increases 
the crop yields, improves the general condition of crops, promotes resistance to 
drought, retards certain flant diseases, and renders the nutritive material of 
certain organic and mineral matters available. 

The fertilizer situation ((7. 8. Senate, 66. Cong., 3. Scss Doc . 416 (1921), 
pp. 27). — This document consists of a letter from the Secretary of Agriculture, 
transmitting a statement on the fertilizer situation in the United States, in 
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response to a Senate resolution of January 26, 1921. Data are included on the 
amount of commercial potash, nitrogen, and phosphoric acid available for fer- 
tilizer purposes and the price of each of these articles as compared with the 
prices for 1913. 

It appears from the data available that the total amount of actual potash 
Imported or produced in the United States in 1920 was approximately the same 
as in 1913, the actual figures being 240,000 tons in 1920 and 237,437 tons in 
1913. In 1920 there were imported 1,480,503 short tons of sodium nitrate as 
compared to a total of 059,600 short tons imported in 1913. The opinion is ex- 
pressed that in view of the subnormal buying power for the spring season of 
1921 the stocks on hand were sufficient for deliveries and contracts for the 
entire year of 1921, 

It is estimated that about 490,000 tons of ammonium sulphate were produced 
In this country in 1920, and that considering imports and exports there were 
about 50,000 tons in the hands of the producers, and about an equal amount of 
contract material in the bands <u the fertilizing manufacturers. The domestic 
consumption of ammonium sulphate, including domestic production and imports 
in 1913, is estimated as 260,775 short tons. 

A probable production of about 70,000 tons of fish scrap in 1920 is estimated 
as compared witli the 1913 production of 68,705 tons. The amount of cotton- 
seed meal produced in 1920 is estimated to tie around 2,288,000 tons, while the 
amount produced in 1913 was estimated at 2,220,000 tons. It is estimated that 
in the period from July 1, 1917, to June 30, 1918, about 34.9 per cent of the total 
tonnage of cottonseed meal and cake produced in tiie United States was used 
for fertilizer. No figures were available for the production of animal tankage, 
dried blood, and similar slaughterhouse products in 1920. 

Tiie data available indicate that the production of acid phosphate in 1920 
was around 4,500,000 tons as compared to approximately 4,000,000 tons produced 
in 1913. 

The data on prices of fertilizer materials in 1920, as compared with 1913, 
show that the prices for 1920 were in all cases higher than for 1913. In some 
cases, notably phosphates and potash, the prices were much higher, but in other 
cases only slightly so Suggestions are given lor relief of the situation in case 
the amount of any or all of the materials discussed is insufficient or the price 
prohibitive. 

Analyses of fertilizers, fall season, 1920, IV. G Haywood { N . O, Dept. 
Agr. Bui., 1921, Apr , pp. 11). — Tins bulletin presents the results of actual and 
guarantied analyses and relative valuations of 205 samples of fertilizers and 
fertilizer materials collected for inspection in North Carolina during 1920. 

AGRICULTURAL BOTANY. 

Flowering and fruiting of plants as controlled by the length of day, 
W. W. Gaknjck and II A. Ail mid ( l J . S. Dept. Agr. Yearbook 1920 1 pp. 377-400, 
figs. 9). — A popular account is given of the effect of shortening or prolonging 
the period of daylight on flowering and fruiting of a number of different species 
of plants. A more technical account of this investigation has already been 
noted (E. S It., 42, p. SI 8). 

The water balance of the plant and its significance in crop production, 
T. G. Mason (Wat Indian Bui , 18 {1921), Vo }, pp. 157-184; noted in Agr. 
News [Barbados], 20 {1921), No. 500 , p. 195). — Accepting as fundamental the 
cohesion theory regarding the ascent of water in plants, the author considers in 
detail various known or supposed facts and factors germane to water balance 
in plants in relation to crop production. 
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Methods employed or desirable In the cultivation of crops to limit the diur- 
nal fluctuations in the water content of the plant are considered. These involve 
the stabilization of tensions in the water contained in the body of the plant, 
and require consideration of both aerial and subterranean environment. Diur- 
nal fluctuations in the desiccating influence of the air constitute a primary 
factor. Artificial reduction of transpiration during hours of sunshine and 
augmentation of the nocturnal transpiration rate are both considered. 

The plant's water supply (Agr. News [ Barbados J, 20 {1021), No . 500, p . 
195). — This is a brief presentation of that portion of the paper above noted 
which deals with the question of water balance as regards its economic sig- 
nificance. 

Influence of nutrition and of root activity in connection with collapse 
and dryness following refrigeration, E. Pantanelli ( Atti R. Accad. Lmcei, 
5. ser Rend. Cl. hid. Fis., Mat. e Nat., 29 {1920), 1 , No 1-2 , pp. 66-71).— Having 
shown in work previously noted (E. S. Ii., 43, p. 226) that generally in succulent 
parts of plants, particularly leaves, severe refrigeration is followed by injec- 
tion of intercellular spaces with water given up by (he ceils, which lose turgor 
and contract so as to cause flaccidity in the plant, the author has followed up 
tills work with studies on the chick-pea and bean, which are said to show the 
most diverse degrees of resistance to cold. 

Employing methods indicated, the author has been able to show that the 
injury to individual cells exposed to low temperatures is proportional directly 
to the water loss during refrigeration. Abundance of sugars and other car- 
bohydrates, adequate phosphate nutrition, and scarcity of autodigestive enzyms 
confer upon the plasma the quality or faculty to bold water more tenaciously. 
There appears to occur later a degree* of progressive denaturization of the 
plasma, which tends to coagulate, losing finally the capacity to reacquire water. 
The degree of restoration of water to organs collapsed as a result of refrigera- 
tion is limited by the degree of collapse and the availability of water as fur- 
nished by the root system. 

In a second senes of experiments dealing with the influence of soil humidity 
upon resistance to cold, it was found that aerial organs usually suffered from 
cold somewhat proportionately to their water content. Modifying influences 
are mentioned. 

These experiments showed root activity to be of great importance m resist- 
ance to cold. 

Thermotropism in plants, It. Collander (Of rers. Fin sl<a, Vet emit. tfoc. 
Forhandl., 61 (1918-19), Afd. A, No. 2, Art. 11, pp 95, figs. 8). — Studies regard- 
ing thermotropism are described as carried out with sprouted A vena, Zea, 
Helianthus, Lepidium, and Vicia, also with Linum usitatissimum, Fhy corny ces 
nitens , and various roots. The findings are given in detail. 

Another high temperature record for growth and endurance, D. T. Mac- 
Dougal and E. B. Working ( Science , n. scr., 5\ (1921), No. 1390, pp. 152, 153). — 
In a previous publication (E. S. K., 45, p 526) a report was given of joints of 
Opuntia continuing to grow at a temperature of 55° C. (131° F.). Subsequent 
measurements on other Individuals were made, and a new high temperature 
record for active protoplasm in higher plants has been established. Joints of 
Opuntia were observed to maintain a fair rate of enlargement at a temperature 
of 56.5°, the surrounding air at that time being 58°. The growth of the young 
joints stopped at 62° and some shrinkage ensued, but growth was resumed 
when the temperature fell to 50°. 

Supposed parthenocarpelly in hazelnut, r, II, A. Trotter ( Atti R. Accad . 
Zdncei, 5. ser., Rend . Cl. Fis., Mat. e Nat., 28 (1919), II, No. 12, pp. 505-508 , 
fig. 1; 29 (1920), I, No. 1-2, pp. 7 2-76, figs. 3 ). — Important losses to nut 
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growers in the Campagna have occurred recently, owing to the failure of many 
nuts to develop. The author has given attention to this and related phenomena 
since about 1904 (E. S. It., 17, p. 573), employing more recently special methods 
which are briefly indicated. It is thought that parthenocarpelly is excluded by 
the evidence as discussed, and that this trouble is due to a form of reproductive 
degeneration comparable to that causing abortion in animals. 

Root development in the grassland formation: A correlation of the 
root systems of native vegetation and crop plants, J. E. Weaver (Carnegie 
Inst. Wash. Pub, 292 (1920), pp. 151, pi?. 26, figs 88 ). — This study is in part 
a continual ion of the investigations previously noted (E. S. R., 44, p. 220), 
but also includes an investigation of the root development of crop plants. 

Grassland formation has been differentiated into several associations, of 
which three are considered here, true prairie, short-grass plains, and mixed 
prairie. 

The biochemistry of carbohydrate production in the higher plants from 
the point of view of systematic relationship, F. F. Blackman ( New Phytol,, 
20 (1921), No. 1 , pp. 2-9). — The object of this discussion is to review some of 
the biochemical diversities of carbohydrate production considered as steps 
toward a biochemical classification of plants, and to compare such diverse 
characters with the morphological characters on the basis of which groupings 
have been made of the flowering plants. 

Snberin and entin, J. II. Priestley (New PhytoL, 20 (1921), No. 1 , pp. 
17-29 ). — This is an exposition of information which became available in a 
study of the physiological rOIe of the epidermis, differences between snberin 
and cutin, varieties of each observed in different plants, and the conditions 
leading to observed variations in each of those substances. 

The nutritional physiology of some fungi, F. Boas (Ann MycoL, 16 
(1918) } No. 8-6, pp. 229-239 ). — This article deals with nutrition values in some 
nutrients and with autotoxins in Cladosporium and other fungi. 

Carbon dloxid assimilation by Neottia, V. Whbeb (Bn\ Dcut. Rot. Gescll , 
88 (1920), No. 6, pp. 233-21/2 ). — Citing previous attempts to establish conclu- 
sively the assimilation of carbon dloxid by the bird-nest orchid (N. nidus-avis ) , 
the author describes his own experimentation witli this orchid. He states that 
in darkness the plant made no growth and remained colorless. Starch associ- 
ated with the chroma tophores did not disappear when kept in darkness during 
one to many days, and even appeared to form in darkness. Points are noted 
of the likeness in behavior between Neottia and certain of the brown algae. 

Some cases of myeorrhlzal relation between Boletinae and woody sub- 
stances, B. Peyronkl (Staz, 8per. Ayr. Jtal 53 (1920), No. 1-3 , pp. 21/-81 ). — 
Notes are given regarding extension of observations previously noted (E. S. R., 
37, p. 727). 

Morphological and physiological analysis of plant and animal cells, A. 

Meyer ( Morphologisehe und Physioloyxschc Analyse dvr Zclle der P/lanzcn und 
Tiere. 1, Allgemeine Morpholoyie des Protoplasten. Frpastische Gcbilde. Zyto* 
plasma. Jena: Gustav Fischer , 1920, pt . 1 , pp. XX~\~629. lips. 205 ). — This is a 
systematic account of the plant or animal cell, with an extensive bibliography. 

The fibrillar structures of Nemec, V. Bamhacioni (Atti R. Accad. Naz. 
IAneei , 5. ser Rend. VI. Sei. Fis., Mat. e Nat., 29 (1920), IT, No. 1-2 , p. 62-65 ), — 
Having studied the structures and phenomena described with interpretation 
by Nemec (E. S. R., 13, p. 715), the author states that while he was not able 
to find such structures in most parts of apical root cells, he did find in Aspidiwn • 
aculeatum a structure comparable to that described by Nemec. He thinks, 
however, that these are accounted for by tlie presence of chondriosomes having 
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various forms which do not appear to present the behavior attributed to them 
by Nemec. 

Sensitivity and permeability of plant protoplasts in relation with acids 
and bases, W. Brennkh (Of vers. Fin ska Veicnsk. Roc. FOrhandl . , 60 (1917-18), 
AfiL A , Art. 4, pp. 124, fi0 8 - 4)- — An account is given of studies employing 
different plants and other material, and showing a great range in degrees of 
resistance to penetration by acids and bases. The influence of different con- 
centrations and of the ions is Indicated. 

Two kinds of permeability are distinguished as normal and abnormal. The 
latter occurs in consequence of the injury to the plasma, while the former (in 
case of the more common acids) shows a hindering action of uninjured plasma 
in close agreement with the behavior of animal protoplasm. 

Permeability relations of acids and bases fulfil], in the main, the requirements 
of the lipoid theory and are comprehensible fro nr that standpoint. 

Effect of ammonium sulphate upon plants in nutrient solutions supplied 
with ferric phosphate and ferrous sulphate as source's of iron, L. II. Jones 
and X W. Shive (Jour. Agr. Research [17. 8.], 21 (1921), No. 10 , pp. 701-728, 
pi. 1, figs. 9). — Experiments were carried on by the New Jersey Experiment 
Stations to study, in a comparative way, the effects of ammonium sulphate in 
nutrient solutions upon the growth of young wheat plants, and to determine 
the influence of this salt on the ability of the plants to utilize iron from a 
soluble ferrous salt and an insoluble ferric salt. Two series of cultures were 
used, one of which comprised Tottingham solutions while the second consisted 
of the same solutions modified by substituting ammonium sulphate for the 
potassium nitrate in equivalent osmotic concentrations. 

The plants grown In the Tottingham solutions were found invariably to pro- 
duce a marked decrease in the hydrogen ion concentrations of the solutions. 
Those grown in the solutions containing ammonium sulphate invariably in- 
creased the hydrogen-ion concentration of these solutions during the early 
stages of growth. During the first five weeks of growth the hydrogen -ion con- 
centrations were maintained at a much higher level In these solutions than in 
the unmodified Tottingham solutions. Ferric phosphate, in the quantities used, 
was not sufficiently available in the Tottingham solutions to supply the needs 
of tlie plants for iron, (hi the other hand, this form of iron appeared readily 
available to the plants in the solutions containing ammonium sulphate. Ferrous 
sulphate, in the quantities used, wan sufficiently available in the Tottingham 
solutions to satisfy the needs of the plants for iron. The solutions containing 
ammonium sulphate with this form of iron In quantities of more than 0.01 mg. 
of Iron per liter were very toxic to the plants, and the degree of toxicity in- 
creased with increased amounts of iron added to the solutions. The nature of 
the nutrient solution with respect to the salt constituents and hydrogen-ion 
concentration appeared to determine the availability and the efficiency of a 
given iron salt for plant growth. 

The absorption of copper from the soil by potato plants, F, C. Cook (Abs. 
in Science, n. ser., 54 (1921), No. 1885, p. 57). — An account is given of Investiga- 
tions conducted by the author in which insoluble copper compounds present in 
Bordeaux mixture and Pickering spray, and also a solution of sulphate of cop- 
per, were added to the soil near the roots of potato plants. Equal strengths 
and amounts at various intervals during the growing season were applied. 

The soluble copper sulphate added directly to the soli was found to cause 
injury to the plants, while the Insoluble copper compounds of the sprays did 
not. Samples of vines, tubers, and soil were taken for analyses at frequent 
intervals, and the leaves of the plants grown in the soil receiving the insoluble 
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copper were found to contain the largest amount of the copper, the roots but 
little, and the stems an intermediate amount. The tubers contained only traces 
of copper. Where the soil was treated with the copper sulphate solution the roots 
were injured and the normal metabolism of the- vines interfered with. In 
these plants the roots contained more copper than the leaves. 

Gaseous poisons in relation with plants, E. Verscijaffelt ( Pharm . Weekbl., 
57 (1920), No. 39, pp 1163-1175).—' This deals with the access and effects of 
gaseous poisons iu relation with plants. 

FIELD CROPS. 

Breeding: crop plants, H. K. Hayes -and R. J. Garber (New York and Lon- 
don: McGnur-lhll Book Co., Inv. 9 1921, pp. XVII+328, figs. 69).— The book 
presents fundamental principles of crop breeding and summarizes known facts 
regarding the mode of inheritance of many of the important characters of crop 
plants under the topics of plant genetics, mode of reproduction in relation to 
breeding, field plat technique, controlling pollination, classification and inheri- 
tance in wheat and in other small grains, methods of breeding small grains, 
results of selection with self- fertilized crops, results of crossing as a means 
of improving self- fertilized crops, and farmers’ methods of producing pure 
seeds. Special treatment is accorded breeding work with eowpeas, soy beans, 
velvet beans, flax, tobacco, cotton, sorghum, corn, grasses, clover, alfalfa, pota- 
toes, vegetables, and fruit. A glossary of technical terms used, an extensive 
list of literature cited, and an author and subject index are appended. 

Calculation of the probable error and variation statistics with reference 
to field experiments, E. Lindhakd (.Vordf. Jordbrugsfo) sh\, 1920 , No 7, pp. 
283-291) — A method of calculating the probable error is described, formulas 
entering into the mathematical operation are presented, and their use is illus- 
trated by applying them to a supposed held experiment. Twelve references to 
the literature are given 

The application of electricity to increase crop production, E. Mackinnon 
(Bel and Indus. [Aust.], 2 (1920), No. 1 , pp. 21/~3o, figs. 6). — A review of ex- 
perimental methods and results, involving the application of electricity to crop 
production, from 1S40 to the present time. 

\ Report of field crops work at the Hettinger, N. I)ak., Substation, 
1019-19201, U. J. Downey (North Dakota Sta. Ilul 150 (1921), pp. 5-13, 
fgs. 2). — In continuation of work noted heretofore (E. S. R., 41, p 82-1), these 
pages report rotations and cultural trials with wheat, oats, barley, corn, and 
flax; variety tests with potatoes; and field trials with emmor, millet, sweet 
clover, alfalfa, brome, slender wheat and Sudan grasses, sunflowers, and 
Dakota amber sorghum Meteorological data secured at the substation in 
the years indicated are tabulated. 

Wheat made its best fields on summer fallow, averaging 17.5 bu. per acre. 
Rand spring plowed produced 4 bu. more oats per acre than disked corn land. 
The highest yields of corn fodder were obtained from plats fall plowed, summer 
fallowed, or spring plowed and deep tilled. Excelsior and Grimm alfalfa seeded 
in rows out> ielded by wide margins in belli 1939 and 3920 the same varieties 
broadcasted 

fWork with field crops in Guadeloupe, 1919—20], J. S. Dash (Guade- 
loupe sta. Agron Rap , 2 (1919 20), pp. 11-20 , 31~U). --Continuing work noted 
previously (E. 8. R., 44, p. 452 ) , fertilizer, variety, and liming tests with sugar 
cane; trials of cotton and castor bean varieties and seedlings; variety tests of 
legumes, sorghum, and corn ; and field trials of miscellaneous forage crops are 
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reported for the year ending: June, 1920. Leading cane varieties on the red 
soils were B. S. F. 13 (8), B. 67, and Ba. 7924, while Big While Tanna, B. H. 
10 (12), and Ba. 12079 led in indicated sucrose production on black soils. 

[Field crops work in Tunis, 1915—1919], Roeuf and Guillochon (Dir. 
06n. Agr ., Com., et Colon . [Tunis], Bui. , 2J f (1.9 20), No. 102, pp. 262-280). — Ex- 
periments reported for the period 1915 to 1919, inclusive, include variety tests 
of hard and soft wheat, barley, oats, legumes, leguminous forage, and mis- 
cellaneous forage crops, and cultural and fertilizer tests with wheat. 

[Work of the plant breeding station of the Agricultural Institute of the 
University of Halle], F, Wohltmann and B. Kalt ( Kuhn Arch., 7 (1918), pp. 
190-2If0, figs. 2 ). — The investigations reported include cultural trials of quinoa 
(Chenopodium quinoa), experiments on the prevention of animal and insect 
injury to cultivated plants, and cultural and breeding tests with Hintertux 
barley, an Alpine variety. 

f Experiments of the Swedish Moor Culture Association in 1919], H. 

von Fkiutzen (Sccnxka Mosxkvlturfor. Tulshr ., 85 (1921), No. 2 , pp. 98-136 ). — 
The results of culture, fertilizer, and variety tests on upland moor soils are re- 
ported, and the influence of meteorological conditions is pointed out. 

Mixing and covering peat soil high in nitrogen content with sand increased 
the yields of beets, mainly through the effect of reducing frost injury. The 
sand-covered plats produced the highest yields. On an upland moor meadow 
at Flahult the yield of hay increased with the increase in sodium nitrate ap- 
plied, but the most profitable application was 178.5 lbs. per acre The use of 
barnyard manure in commercial fertilizers on pout soil low in nitrogen gave 
results indicating the value of supplying nitrogen to the grass crop in the rota- 
tion on that class of soils. The residual effect In 1910 of a heavy application 
of barnyard manure made in 1918 was but slightly greater than the effect of 
an annual normal application of phosphoric acid and potash. 

The results indicated that yields on this type of soil can he maintained with 
commercial fertilizers alone or in combination with barnyard manure. In this 
test the barnyard manure gave a return per ton applied of only 27.4 feed units, 
representing a feeding value of 27 4 kg of concentrates. On this kind of soil 
root crops receiving medium and heavy applications of barnyard manure in 
addition to a complete commercial fertilizer mixture showed only small in- 
creases in yield from the barnyard manure. 

The nitrogen in liquid manure used on an upland moor meadow proved ef- 
fective the tirst year, hut owing to the spread of bird vetch ( Vida narco) the 
nitrogen supplied in the manure at the close of a 6-year period was without 
appreciable effect. The potash furnished by the liquid manure was of marked 
value. 

Loosening liardpan under sandy soil failed to give better crop returns than 
those from the same kind of soil not so treated. Early sowing on peaty soil 
favored the production of turnips and of an early variety of oats, while flax 
gave practically the same yield whether sown early or late. Different rates of 
sowing flax affected the yield but little and resulted in the best return from the 
use of 152 lbs. of seed per acre. 

The results of a test conducted in 1919 showed that, on sandy as well as on 
upland moor soils seed potatoes grown on peaty land gave better yields than 
those produced on sandy soil. Applying barnyard manure and plowing it under 
in the fall gave a greater increase in the yield of potatoes than that obtained 
from similar applications made in the spring. 

Culture tests carried on for four years resulted in the highest average value 
in the form of feed units from oats followed by spring rye, barley, and spring 
Wheat in the order given. Gull barley in a 5-year test gave on an average 360 
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lbs. of grain per acre more than any other variety on trial. Kron was the best 
yielding variety of white onts and Klock the leading variety of black oats. Of 
14 varieties of potatoes grown on an upland moor soil, Ilarbinger, Midsommar, 
and Non Plus Ultra produced the highest yield of tubers and of starch. Pota- 
toes grown on upland moor soil seemed to have better keeping qualities than 
those grown on sandy soil. Turnips on upland moor soil consistently outyielded 
Swedish turnips and field beets. Upland moor pastures are reported as furnish- 
ing excellent grazing with high milk production or satisfactory increase in the 
weight of the pastured stock. 

Permanent pastures for Georgia, P. Tabor (Ga. Col Agr . Bui 197 {1920 ) , 
pp. 86, figs. 17 ). — Practical information is given regarding cultural methods, 
grasses, legumes, and mixtures considered most suitable for the establishment 
Of permanent pastures on different soil conditions in the State, 

[Factors influencing the botanical composition of meadow’s on culti- 
vated soil], L. N.taa (Mcddcl. Norske MyrsUUkap 19 ( 1921 ), A r o. i, pp. S~80, 
figs. //). — Studies are reported of the changes in the botanical composition of 
meadows from 1909-1920, inclusive. In 1908. two fields were sown with a 
seed mixture including 5 3 lbs. orchard grass, 5.7 lbs. timothy, 4 lbs. meadow 
fescue, 2 lbs. perennial rye grass, 2 lbs. red fescue, 1.3 lbs. red clover, 1.3 lbs. 
alsike clover, 2 0 lbs. white clover, 3 lbs. dog’s tail grass, and 3 lbs. rough-stalked 
meadow grass per acre. Both fields were treated yearly with 88 lbs. of super- 
phosphate, 88 lbs. of 37 per cent potash salt, and 44 lbs. of Norwegian nitrate 
per acre. 

Timothy proved to be the most persistent species and constituted from 60 to 
74 per cent of the stand from 1911-1916, inclusive. In 1920 the percentage had 
sunken to 14, Meadow fescue ranged from 11 per cent to 18 per cent of the 
stand from 1909-1915, and had practically disappeared by the close of 1917. 
In 3909 the meadows contained 14 per cent of orchard grass, but this i>ereentage 
declined in the immediately succeeding years and by 1915 very little of this 
species remained. The clovers were in evidence only the first two years with 
20 per cent of the stand in 1909 and 9 per cent In 1910. Bed fescue and hard 
fescue ranged from 2 to 7 per cent for the years 1909-1918, inclusive, and 
suddenly increased to 12 per cent in 1919 and 10 per cent in 1920. Hough- 
stalked meadow grass was represented only the first year, when it made up 10 
per cent of the stand. In 1925 blue grass came into the meadows and increased 
to over 70 per cent of the botanical composition during the last three years. 
The yield of these meadows was quite well maintained after the first two years, 
when the returns were lowest. 

On another field similar results were secured with the different grasses and 
clovers with the exception that meadow foxtail came into the meadow, consti- 
tuting about 30 per cent of the stand the last two years, while on the other 
two fields it failed to establish itself. 

Fields with drains different distances apart showed but little variation in 
the proportion of timothy, clover, meadow fescue, and orchard grass in the 
stand. Where drains were approximately from 28 to 60 ft. apart there was no 
perceptible difference either in yield or in botanical composition. Fields with 
drains about 33 ft. apart gave better yields of hay than those with drains nearly 
100 ft. apart, all other things being equal. 

Fertilizer experiments, in this connection, resulted in a marked increase in 
yield which consisted largely of timothy where a complete application was 
made. A lack of phosphoric acid as well as of potash gave a marked reduction 
In yield. Clover proved less sensitive to a lack of phosphoric acid than to a 
lack of potash. 
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In a long-continued fertilizer experiment, timothy on well fertilized lowland 
meadow at first made a poor growth but grew normally Iron) the seventh to the 
ninth year, and then began to crowd out other species of grasses. The results 
of a comparison of different forms of phosphoric* acid showed a marked decrease 
in yield from the second to the sixth year of the meadow where the readily' 
available forms, Thomas slag, superphosphate, and ammonium phosphate, were 
used, while the crude and less available forms, Bernard phosphate and Algiers 
phosphate, gave the higher yields toward the close of the period, but the larger 
average yields of hay were obtained with the more available phosphates. The 
use of sand and lime gave an excellent stand of clover and timothy, while lime 
alone gave only a small percentage of clover in the stand. With no treatment 
only redlop and sorrel were produced. The application of gravel at the time 
of preparing lowland meadows pro\ed of great benefit in establishing a healthy 
growth and a good stand of clover anti timothy. 

[Lolium perennc, L. multifiorum, and Bromus arvensis in experiments 
at Svalof from 1911 to 1920], II. Witte (Sveriffes Vtsadesfdr. Tidskr 31 
(1921), No . 2, pp. 70-83). — The average yields of green forage for nine years 
of the three grasses grown in comparison are reported as follows: L. pcrenne 
15,550, L. multiflonnn , 13 980, and B. arvensis 19.G40 kg. per hectare or 13,840, 
12,4 42, and 17,480 lbs. per acre, respectively. The corresponding average yields 
from the second growth for six years are given as 480, 1,780, and 470 kg. 

Seager Wheeler’s book on profitable grain growing, S Wheeler (Winne- 
peg: Oram Groircts' Guide , Ltd., 1919, pp. A1 1-P351, figs. 86). — The volume 
is concerned with grain production in western Canada, and treats of soils, 
seed, cultural and field practices, harvesting methods, weeds and their control, 
grain rust and smut, and crop and seed improvement. The origin and charac- 
teristics of Marquis, Red Robs, and Kitchener wheat, Victory oats, and Canadian 
Thorpe and O. A. C. barley are set forth m some detail. The book also deals 
briefly with selecting and growing potatoes, fairs and exhibits, the Canadian 
Seed Growers* Association, Government experimental farms, and advertising 
and marketing seed and grain. A biographical sketch of the author by II. 
Moorhou.se is included by way of introduction. 

The perfection of the technique of hybridization of the four principal 
grains, B. Tsctiermak (Ztschr. Pflanzenzucht ., S {1921). No 1 , pp. 1-13, figs. 
7 ). — A description of the author’s methods and experiments in the pi eduction 
of rye, wheat, barley, and oats hybrids. 

Notes on adlay, P. .7. Wester {Philippine A or. Iter , 13 {1920), No. 3, pp. 
217-222, pis. 5; also in Nunday Times [Manila], 5 {1921), No 2^5, p. 9, figs. 4/ 
Philippine Fanner, 7 (1921), No. 3. pp 31. 32, 38, 36, figs. 2).— Adlay {Coix 
lacryma iohi), with soft hulls and very distinct from the ordinary Job’s tears, 
is described as a valuable food crop for tropical countries. It is cultivated in 
various regions of India, China, Malaya, and Japan, and in Rukidnon, Cotabato, 
and the Mountain Province of the Philippines. The hulled grain closely approxi- 
mates wheat in starch and protein content and exceeds it in fat. On this ac- 
count, adlay is considered a more complete human food than either rice or 
corn. Cultural directions are indicated in brief. 

The barajillo, C. Henson (Rev.Agr. Trop., 1 {1921), No. 2, pp. 65-73 , pis. 8 ). — 
The barajillo (Meibonua icnsoni), a perennial legume forage plant indigenous 
to Central America is described, and cultural directions and seed-hulling methods 
indicated. 

Culture and production of corn [in Francel, L. Malpkaux (Tie Agr. et 
Burale , 10 (1921), No. 20, pp. SH-318, figs 2 ). — Practices involved in the produc- 
tion of corn in France are outlined. The principal center of production is in 
southwestern France, a total of 847,210 acres being cultivated in 1918. 
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The cultivation of maize, H. Wenhosz ( N . &. WaZea Dcpf. Agr., Farwim’ 
2?«J. 125 (1919), pp. 48, figs. 13). — Cultural and field practices considered best 
for growing the crop in New South Wales are discussed in detail. 

Cotton {in the Philippines], compiled by R. B. Espino ( Philippine Agr. 
Rev., 13 (1920), No, 3, pp. J 86-210) . — This compilation indicates the special of 
cotton cultivated in the Philippine Islands, reviews field tests conducted since 
1885, and outlines cultural and field practices involved in the production of the 
crop. Brief notes are included on diseases and pests, adaptation, and classi- 
fication. 

[Swedish flax improvement], N. Syly£n (Avenges Utsddcsfor. Tiddler., 31 
(1921), No. 2. pp. 51-69, figs. 7) — This article represents a paper presented at 
a meeting of the Swedish Flax Culture Association in March, 1921, in which 
some of the results in flax impro\ement work conducted at Svaldt are reported. 

In 1918, plants selected with length of stem as a basis were divided into five 
classes ranging in a> era go stem length from about 35 to 75 cm., the difference 
between classes being about 10 cm (3 9 in.). In 1920, the 17 varieties leading 
in height ranged Irom 80 3 to 91.2 cm. in length of stem. The ten leading 
straw-producing strains in 1920 ranged in yield from 3,590 to 4,437.5 kg. per 
hectare (3,195 to 3,949 lbs. per acre), and the average stem length from 73.5 
to 8G.0 (*ni. The S\ aldf strains Nos. 597, 598, 599, and 590 led in straw or fiber 
production, their yields being 4,437.5, 4,375, 4,375, and 4,218.75 kg. of straw per 
hectare, and tluir aveiage stem length was 81.4, 81.7, 80.5, and 86.6 cm., respec- 
tively. 

Hegari in Arizona, (1. E. Thompson (Arizona Hta, Circ. 33 (1921), pp. /§, 
fig. i).— Ilegnri, its uses, and soil and environmental adaptations are briefly 
described, and cultural methods and harvesting practices are outlined. 

Variety trials with oats, R. (1 Stapledon et al (Welsh Plant Breeding 
Sta Aben/stivjilh f Bid.], Her. O, No. 1 (1920), pp. 5-40). — Yields, agronomic 
data, and descriptions are ghen of 42 oats varieties tested by the Welsh Plant 
Breeding Station in 1920 

Kan ota: An early oat for Kansas, 8. C. Salmon and .T, H Parker (Kan- 
sas Hta Circ. 91 (1921). pp. 13, figs. 2).--Kanota (Kansas No. 5179), a promis- 
ing strain of Fulghum oats from Texas first grown at the station in 1916, is 
described, and its yields and agronomic characters are compared with those of 
other varieties. Yields of ibis variety have been noted (E. 8. It., 44, p. 224). 

Kanota occupies a position more or less intermediate between the red oat and 
white oat groups, suggesting a hybrid origin for this as well as other strains 
of Fulghum. This may also explain its geographic adaptation, apparently be- 
tween the Arena saliva, or northern, and the A. sterilis, or southern oat district. 
The variety is said to bo characterized by rapid early growth in spring, early 
maturity, resistance to late spring frosts, comparative freedom from smut, and 
high average yields. The authors do not indicate resistance to Puceinta coro- 
na ta or P. graminis a venae. 

I The effect of peas and clover on the succeeding oats crop], K. Vik 
(Norges Landbr. Moiskolcs Akerrekst. Aarsber ., 1918-19 , pp. 37-41, fig. 1). — 
The results of experiments conducted for eight years showed that on the 
average oats grown on land in clover for the two preceding years yielded ap- 
proximately 132 lbs. of grain and 285 lbs. of straw per acre more than was 
secured from oats following peas on the same kind of soil. After growing 
clover, the soil to a depth of 20 cm. (about 10 in.) w r as found to contain per 
acre in the stubbie and root residues of the clover approximately 8,568 lbs. 
dry matter, 76 lbs. nitrogen, 30 lbs. phosphoric acid, 32 lbs. potash, and 105 lbs. 
lime as compared with 1,285 lbs. dry matter, 22.5 lbs. nitrogen, 6 ibs. phosphoric 
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acid, 4,0 lbs. potash, and 30 lbs. lime furnished the soil in the corresponding 
residues of the pen crop. 

Composition and properties of oat grain and straw, It. A. Berry (Jour. 
Agr, Bci. [England], 10 (1020), No. 4, pp. 859-414, figs . 5). — Results are reported 
of a systematic study of the influence of variety, soil, climate, fertilizers, and 
other factors on the composition, character, and yields of oat grain and straw 
conducted at the experiment station of the West of Scotland College of Agri- 
culture at Kilmarnock from 1909 to 1919. Analyses are tabulated of the kerpel, 
straw, chaff, and husk at successive stages of growth. 

Yield per acre was shown to be associated directly with the average size of 
the individual grains seeded. The larger grain gave the greater yields, heavier 
weights per bushel, and larger proportion of Kernel. Although the heavier 
grain contained a lower percentage of nitrogen than the smaller grain, the acre 
yield of nitrogen in the dry kernel was greatest in the ease of the heavier grain. 

Rhodes grass in Arizona, S. I\ CrA.UK (Arizona Hta. Give 86 (1021), pp. 
S ). — The grass is described, together with brief notes on soils, seeding, yields, 
and feefling \alue. 

Sudan grass in Arizona, II S Hawkins (Arizona Hta. Cin\ 35 (1921), pp. 5, 
figs. 2). — Brief notes are given on the uses, feeding value, and culture of Sudan 
grass, and the crop is compared with Johnson grass 

Results of field experiments with sugar cane in Java, XI, J. M. Cherts 
(Arch. fUnhenndus NvdvUand. Indie , 28 (1920), Nos . 28, pp. 1068-1158 ; 29, 
pp. 1159-1254; 80, pp. 1255-129 f h figs. l f ; also .1 [faded. Pracfsta Ja r a- Hut ken In- 
dus , Landhouwlc. Her., Xo. 6 (1920), pp 282, figs. 4 ). — Results of fertilizer tests 
conducted with different sugar cane varieties from 1905 to 1917, inclusive, are 
tabulated in detailed and summary form. The work, which was principally 
concerned with nitrogenous fort ilizois, included determinations of the optimum 
amounts considered from economic, physiological, varietal, group, climatic, and 
soil type standpoints Pre\iou^ articles along this line have been noted (E. S. 
R.. 40, p. 441 ; 42, p. 735). 

Sugar cane varieties, (J. Bremer (Arch. Sulkcrindus. Nederland . Indie, 28 
(1920), No 23, pp 887-918, figs. 10; also Meded Pracfsta. Java-Huikenndus., 
Landbouwh. Her., No. If (1920), pp. 27, figs. 10) — Four additional varieties of 
sugar cane are described in continuation of similar w r ork by Jeswiet noted 
heretofore (E S. R., 42, p. 235). 

Sugar cane varieties, J. Jeswiet (Arch. Hutkcrindus. Nednland. Indie, 28 
(1920), Nos. 50, pp. 2188- 22 If 6, figs. 22: 51, pp. 22 If 7-23 05, figs. 24; also Meded. 
Proof sta. Ja i a-Suikct indus., Landboinck. Her, No 9 (1920), pp. 123, figs Jf6 ). — 
Descriptions of 16 varieties of sugar cane Indigenous to the Malay Archipelago 
are presented similar to the above. 

Statistics on the distribution and production of sugar cane varieties in 
Java in 1918 and 1919, J. van Uakkevkld (Areh. Hiukerindus. Nederland. 
Indie, 28 (1920), Nos. 18, pp. 615-701, figs. 2; 49, pp. 2095-2176, figs 2; also 
Meded. Procfsta. Jara-Suikcrindus., Landbouivk Her., 1920, Nos. 2, pp. 87, figs. 
2; 8, pp. 82, figs. 2). — The data presented in tabular form are similar to those 
noted previously (E. S, It., 40, p. 635). The leading varieties in both years 
include 247 B, 100 POJ, EK 28, and DI 52, occupying, respectively, 33, 24, 12, 
and 9 per cent of the total area in 1918, and 28.5, 16.8, 22 5, and 12.8 per cent 
of the total area in 1919. 

Additional descriptions of sugar cane varieties, G. L. Fawcett (Rev. 
Indus, y Agr. Tucumdn , 9 (1919), No. 9-10, pp. 129-152, figs. 20). — Supplement- 
ing work already noted (E, S. R., 39, p. 642). descriptions are given of Creole 
canes, green Jujuy, Louzier, Labaina, Java 234, 105 P. O. J. (Egyptian Amber), 
75469° — 21 4 
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Kavanglre (Uba), Zwinga, Yon Tan San, Demerara 74, and Pemarara 1135 
varieties of sugar awe. 

Sweet clover in Arizona, ti. P. Clark (Arizona tita. Cirr . .1} (1921), pp. 7). — 
This circular describes the important varieties of sweo! clover and includes 
brief notes on soils: cultural and field practices for hay, silage, and pasture; 
and eradication methods. 

Tests of tobacco selections in 1920, S. C. J. Jociiems (Mcdrd. Dcift 
Vrocfsta. Medan, 2. ser., No. 19 (1921), pp. 25) - Trials of various selections 
and hybrids of Deli tobacco are reported for the year 1920. Earlier work 
with Dell tobacco by Honing has been noted (E R. tt„ 43, p. 831; 44, p. 141). 

Fertilizer tests with tobacco in 1919 [in Sumatra], J. van Pijk (Meded. 
Deli Proof sta. Medan , 2. ser., No 14 (1920), pp. 38).— The results of extensive 
fertilizer tests with tobacco in Sumatra are reported for the season indicated. 

Experiments with Norwegian strains of spring wheat, K. Vtk (Norges 
Landbr. Ildiskolcs Akcrvekst. Aarsbcr., 1918-19, pp. 7-38, pi. 1, fig. 1). — The 
results of cooperative culture tests in progress from 1915-1919, inclusive, with 
strains of Norwegian spring wheat, including some pure lines, are reported. 

The Norwegian wheats ontyicldcd the foreign varieties with which they were 
compared and had the added advantage of a short growing period. If is pointed 
out that two quite distinct forms of spring wheal, relatively uniform, are 
grown in Norway. In both forms the mature spikes are brown in color, but 
one form is practically awnVss while the other is provided with strong awns. 
The awnless form is the one most widely grown These forms, together with two 
others ranking next in importance (one awnless and the other awned, but 
having a light colored spike when mature), are described in detail. 

[Yields secured in growing crops for seed in southern Sweden], 11. 
Witte (No)d. Jnrdhragsforsk , 1920 , No. 6, pp. 223-247). A compilation is 
presented of the yields obtained from a list of crops grown specially for seed 
during the ten 5 ears 1910-1919 The average yields from a number of Holds 
are given for each year, together with the average for the entire period The 
number of crops represented in the average for the series of years ranges 
from about 10 to 350. 

Tlic following average yields per acre for the period are reported: Timothy 
428 lbs., orchard grass 4 15, meadow fescue 518, Arrhenatherum clatius 303, 
perennial rye grass 750, Italian rje grass 803, bronie grass 951, red clover 357, 
alsike clover 312, birds’ foot clover 170, field beets 1,513, sugar beets 1,972, 
turnips 1,003, kobl-rabi 1,014, field carrots 052, and blue lupme 1,138 lbs. Notes 
on the seed yields of a number of garden crops are also given. 

Experiment station regulations under Arizona Uniform Seed Law (Ari- 
zona tit a. Cirr . 49 {1921), pp. 8). —Regulations governing the testing of agricul- 
tural seeds under the act approved March 19, 1921, are given together with the 
text of the seed law. 

Danish weed growth, C. Fekmn andsen (A r ord. Jordshnigsfvrsk., 1920, No. 2, 
pp. $9-67), — This article is a summary of work previously noted (E. R. It., 40, 
p. 832). 

HORTICULTURE. 

The vegetable garden, Vilmorin-Andrieux (London: John Murray, 1920 , 

3. ed., Eng., pp. XIXA-805, figs. 890).— This is an English edition, published 
under the direction of W. Robinson with an addendum by W. P. Thomson, of 
an old treatiste on the culture, nomenclature, and description of garden vege- 
tables, to which lias been added information on recent varieties and newly dis- 
covered diseases. 
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A book of gardening for the subtropics, with a calendar for Cairo, M, 

Stout and M. Agab {London: H. b\ & G, Withcrby 1921, pp 200, P*- 1, fi9*- 
12).— A popular handbook. 

The romance of our trees, E. II. Wilson {New York: Double day , Page & 
Co., 1920, pp. XVJ-Y27S, pin. 1/5) — A col I (n’t ion of e.;says, written in nontechnical 
language, upon the history, botany, and importance of many forest, ornamental, 
nut, and fruit trees from different parts of the world, and pointing out the 
intimate association of trees and mankind. 

The improvement of plants through bud selection, A. I>. Shamel (Hono- 
lulu: Hawaii. Sugar Planter s' Assoc , 1921, pp [ fl -|- £8, pis 1/1). — A well- 
illustrated paper dealing with bud variation in plants. Numerous citations to 
the origin of new varieties by bud mutation are ghen, followed by a general 
discussion of the pnnciples and practices of plant improvement by bud selection, 
particularly as applied to the amelioration of existing horticultural varieties. 
A bibliography of 7S titles is included. 

Studies on the Oassabn and Honey Dew melons, II. W. Youngkkn (Amcr. 
Jour. Pharm., 93 (1921), No. 2, pp. 101/115 , figs. 12).— A paper relating to the 
origin, history, histological structure, and chemical constitution of the Uassaba 
and Iloney Dew melons. The author states that the latter, commonly described 
as of American origin, is in reality nil old French variety. 

Name and description of the new fruits, W. II Alderman, NT. J Dorset, 
and <\ TTaiiai son (Minn, llort . 1,9 (1921), No. 9, pp 225-229, fig . 7 ) .—Brief 
descriptions and comments arc given for 22 new varieties of orchard and small 
fruits, originated at the Minnesota Fruit-Breeding Farm. One of these fruits, 
the Zumbra, whose probable parentage includes the pm, sweet, and sand cherry, 
is deemed especially promising on account of its hardiness and value for sauce 
and preserves. 

The relative values of cover crops, H. Tuornmok (Belter Fruit, 16 (1921), 
No. 2, p. 9) — A further report (E S ll„ 44, p. 3RS) upon maintenance of fer- 
tility experiments at the Montana Horticultural Substation. 

Five treatments under compnrathe test are considered, namely, “O') clover 
two years, one crop removed for hay, second crop plowed under; (2) clover 
two years, no growth removed, and plowed in fall; (2) clover two years, all 
growth removed, then plowed in fall ; (4) peas two years with all growth 
plowed under, and <5) peas two years plus manure and all plowed under. The 
year following the two years of cover crops all the plats are clean cultivated 
to get rid of the weeds, then the same rotation is started again.” 

A table showing the average heights and diameters of the trees in the differ- 
ent plats, and the average annual yield per tree for the last four years for 
McIntosh and Rome Beauty varieties is included. Little difference is indicated 
in vegetative growth, but a marked increase in yield is noted in favor of the 
clover plats from which none or only part of the hay was removed. 

The commercial apple industry of North America, .7. C. Folgkr and S M. 
Thomson (New York: Macmillan Co., 1921 , pp XXU -\-l, 66, pis. 21,, tigs 10 ). — 
A comprehensive discussion dealing in particular with the commercial phases 
of apple production, with special reference to (1) regional distribution of 
important commercial plantings, (2) economic problems such as cost of pro- 
duction and marketing, and (3) scientific cultural methods. Propagation is not 
discussed. 

Stocks for the stone fruits, R. G. Hatton (Jour. Pomoh, 2 (1921), No. 1,, 
pp, 209-245, pis. 11 ), — This paper, a further contribution from the East Mailing 
Research Station, Kent, England, upon the general subject of fruit stocks 
(E. S. R., 44, p. 42), discusses certain features of the propagation of the peach, 
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plum, apricot and nectarine. The author, pointing out the multiplicity in 
number and form of the commercial stocks, describes the principal types and 
ihe methods of propagation in common practice. It was observed that the 
individuals of a commercial stock not only differed notably in appearance but 
also in their suitability. 

A successful method of layering is described, whereby the author was able 
to rapidly increase selected types of the more important stocks. Technical 
descriptions of 0110 -year plants arc given for 20 of these true typos and for the 
Powers, fruit, and tree habits of 11. The results of a budding and grafting test 
of several plum varieties on improved stocks indicate marked variability in 
the compntabdity between stock and scion, Buds apparently were more sensi- 
tive in this uvpeet than grafts. Certain varieties, as Victoria and Rivers 
Rally, were more successfully worked than others. 

In conclusion the author states that insufficient time has elapsed to allow 
for more than a preliminary report, but that sufficient evidence is at hand to 
warn against the indiscriminate use of peach and plum stocks. 

The akala berry of Hawaii, ,T. S. Rock (Jour. Heredity , 12 (1921), No. 4, 
PP- 11/0-150, ft < i s. 3 ). — The akala (Ilubus macraci ), two distinct varieties of 
which were observed by the author, is deemed of value on account of the large 
size, juiciness, and good quality of its fruit and potential breeding possi- 
bilities. 

Which are the hardy varieties of raspberries, blac kberries, and dewber- 
ries? M. .T. Dorsey and C. Haralson (Minn Ifort ! t 9 (1921), No. 0 . pp. 161-155 , 
figs 2).— A popular report on the comparative resistance of varieties of small 
fruits to freezing injurj, based on experimental data obtained at three Minne- 
sota points, Zumbra Heights (Fruit Breeding Station), Bay Bake, and Cloquet. 
Latham, king, and Sunbeam red raspberries indicated their value for northern 
climates. 

The strawberry of to-morrow, J. L. Staiil (Washington Sta , West. Wash. 
Kta. Hi mo Hut , 9 (19.11), No. l h pp. 50, 51).— Brief comments are given upon 
several strawberry varieties and their behavior in western Washington. Etters- 
burg 121 is oonskieied the most promising variety tested at the station in the 
last 10 years 

The cultivation of vineyards in southwestern France, A. dtj Pont df. 
Nemours (New York: Brenlano's, 1920, pp. A7+27S, pis. 8). -A popular essay 
upon grape culture and wine making m Franco. 

The pruning of the vine, IT. E Laffer ( N . fit Wales Dept. Apr., Farmers' 
Bui. 140 (1921), pp 42, figs. 25 ). — A treatise on the principles and practices of 
pruning the grape as applied to the Vi Us vimfera varieties grown in New South 
Wales. 

[The oil content of olive varieties], R Fowler (Bo. Aust. Mm. Agr. Rpt 
1920, pp. 21, 22 ). — Tabulated data showing the yield of oil per ton of olives 
and the mean average during three years’ tests are given for 34 varieties grown 
at the Government Experiment Orchard, Blackwood, South Australia. 

Effect of girdling or ringing the avocado, ,T. K. Coit (Calif. Citrogr., 6 
(1921), No. 12, pp. 416, 41 7). — The successful experiences of several practical 
avocado growers are cited to show that girdling of limbs in October will often 
induce earlier and more abundant fruit production. The physiology of girdling 
is briefly considered. 

A new tangelo, W. T. Swingle and T. R. Robinson (Jour. Heredity , 12 
(1921), No. 4, pp. 151-155, fig . 1).—A brief descriptive account of a fruit origi- 
nated at Bust is, Fla., in 1908, by crossing a seedling grapefruit with pollen of 
the Sampson tangelo, the latter a grapefruit tangerine hybrid. 
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The coconut, E. B. Copeland {London: MacmUllan d Co., Ltd., 1921 , 2. ed. f 
rev., pp. XVI -{-225, pUt. 28, fig. 1 ). — A revision of an edition previously noted 
(113. S. IL, 32, p. 339). 

Irviugia gaboncnsis in Dahomey, A. Houard (Apron. Coion., 6 (1921), No. 
89, 73-31), — A descriptive account of two varieties of I. gaboncnsis, one bearing 
yeliow globular and the other green, slightly oblate fruits. 

The pejibayc: A neglected food plant of tropical America, W. Popenoe 
(Jour, lletcdity, 12 (1921), No. 1/ , pp. 154 106, figs. 6). — This palm, constituting 
since remote periods a very important source of food in many parts of tropical 
America, is deemed worthy of dissemination throughout similar latitudes. Data 
are given relative to botany, composition and food value, uses, varieties, etc. 

The establishment of plantations in the Mayumbe forest (Belgian 
Kongo), It Vekncjiueren (Ann. Gcmbloux, 26 (1920), Nos k, pp. 155-165: 11, 
pp. 516-519: 27 (1921), A os. 6, pp. 189-195; 8. pp. 258-267, figs. JO). — Directions 
are given, in addition to geneial discussion, for the establishment of mixed 
plantations of the oil palm, banana, and pineapple In the Belgian Kongo, in- 
cluding information relative to selecting the site, clearing the land, disposition 
of valuable lumber, preparation of the soil, planting plans, etc. 

Fertilizer experiments on pecans conducted by the U. S. Department of 
Agriculture, J. J Skinner (Ga -Fla. Pecan Gtoucis Assoc. Pioi., 1921, pp. 
4~11, fig / ) . — A contribution from the Bureau of Plant Industry relative to 
investigations under progress at tive Georgia and Florida points to determine 
the most satisfactory tertilizer for pecans. The object of the tests, including 21 
different fertilizer treatments, is not only to reveal the best formula but also 
the best sources oi ingredients. Legumes are grown each year on all the tive 
areas. Owing to the incompleteness of the investigations, begun m 1918, the 
author points out the impossibility of di awing any permanent conclusions. 

Sufficient data 1ms been obtained, however, from one of the tests, located on 
a Greenville simdv loam at De Witt, Ga., to indicate the superior value for 
young trees of a complete formula containing a high nitrogen content It was 
found that a fertilizer containing nitrogen from three sources, namely, nitrate 
of soda, ammonium sulphate 4 , and cottonseed meal, was much superior to that 
containing nitrogen from one source. 

Results obtained on an Orangeburg sandy loam at Putney Station, Ga , with 
trees nine years old in 1918 not only substantiated the above but in addition 
indicated that for older trees the proportion of nitrogen may be decreased, while 
that, of phosphoric acid may be beneficially lncroascnl. Formulas are suggested 
for both young and producing trees. 

Spraying pecan trees, J. B. Dimarkj: ( Ga.-Fia . Pecan Growers Assoc. J'roc., 
1921, pp. 11-16). — The piinciples and practices of spraying as applied to the 
pecan me discussed. 

Camphor-producing trees, A. Ohevai ier {Rev. Bot. Appl. and Agr. Colon,, 
1 (1921), No. 1 , pp. 12-21). — A discussion of several camphor-producing species, 
their origin, geographical distnbution, and yield capacities. It, is recommeiidml 
that prospective planters procure their seed from trees of the true camphor of 
Formosa and improve inferior trees by grafting. 

Medicinal plant industry, T. Meyer (Arzneipflanzenkultur und Krdutcr- 
handel. Berlin: Julius Springer ; 1919 , 3. cd., rev., pp. [Vll]-\-JS8, figs 21 ). — 
A manual treating of the culture, harvesting, curing, and commercial prepara- 
tion of medicinal and aromatic plants susceptible of cultivation in Germany. 

liaising chrysanthemum seedlings, R. A. Oragg (Natl. Chrysanthemum Soc. 
Trans., 1920, pp. 6-16, figs. 8). — The author briefly considers the morphology 
of the flower of the chrysanthemum and outlines his methods of crossing and 
growing seedlings. 
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Hybridization in iris, M. L'. Sawyeb (Iowa Acad. Sci. Proc., 26 (1919), pp. 
363, 364).— In reciprocal crosses between two iris species, I. pseudocorus and 
I. versicolor, success was obtained when the latter species was used as the ovule 
parent. 

What America has done for the iris, J. C. Wisteb (Gat'd. Mag. INew 
Vorfc], S3 (1921^ No. J), pp. 284-289, figs. 12 ).— The rise of iris culture ill the 
United States is reviewed, with special reference to the productions and activi- 
ties of prominent breeders. 

The English flower garden and home grounds, W. Robinson (London: 
John Murray , 1921, 18. ed ., rev., pp. A7i*f 796, figs. 359). — A revised edition in 
two parts, thi' first dealing with garden design and management and the second 
a dictionary of useful and ornamental trees and plants. 

FORESTRY. 

A national forest policy, II. S Gkwes (South. Forestry Cong. Proc., 2 
(1920), pp. 1(0-53).— The author, pointing out the serious depletion of our forest 
resources, emphasizes the necessity of an adequate national forest policy, broad 
enough to receive the support of both public and private organizations and 
individuals. 

How the public forests are handled, 11. A. Smith (11. S. Dept. Ayr. Year * 
booh 1920, pp. 309-830, figs. 11). — A popular account of the activities of the 
Forest Service m regulating grazing and timber cutting and in tire pro- 
tection It is pointed out that the foresters in charge, by efficient and 
judicious management, have made possible the annual feeding of large 
numbers of cal lie and sheep without injury to the forests, have enabled the 
cutting of a stable supply of lumber, and have greatly reduced the losses from 
tire by construction of roads, lookout stations, and maintenance of efficient 
patrols. 

Weeks Law cooperation, J. G. Peters (Northeast. States Forest Fire Con f. 
Proc, 1920, pp. 5-12).— A discussion of benefits that have been derived from 
the operation of the Weeks Law, namely, extension of and more effective lire 
protection, a closer relationship between States and Federal agencies, and 
recognition by the Government of its obligation in forest-lire protection. 

Wood for the Nation, W. i>. Greeley (V. S. Dept. Ayr. Yearbook 1920, pp 
llp-158, Jigs. 5). —Attention is directed to the vast quantity of lumber required 
each year on the faring, the railways, and in the cities of the United States. 
It Is stated that GO per cent of the original timber is gone, that the nation is 
using four times as much lumber per year as is being grown, and that mean- 
while enormous areas of potentially productive cut-over lands are lying idle. 
The problem is deemed of national scope, and the farmer, possessing ns he does 
the greater part of the existing timber, is urged to take a greater interest in 
scientific management and in reforestation. 

Report of the superintendent of forestry, 0. S. Judd (Hawaii, lid. Commrs. 
Ayr. and Forestry [ Iiien .] Rpt., 1919-20, pp. 19-45 , pis. 12). — The activities of 
the division of forestry for the biennial period ended December 31, 1920, are 
discussed in this report. Forest protection and extension were continued as 
the main lines of work (E. S. It., 41, p. 149). 

The suppression of llilo grass, fencing of forest reserves and exclusion of 
grazing cattle, and control of tires were the features of protection work. No 
new reserves were proclaimed, but several alterations in area were made in order 
to release agricultural land, etc. Several new species, including the ehaul- 
xnoogra oil tree, were imported and in some cases distributed. The seven tree 
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nurseries are described as active, a total of 71*641 trees of 37 different species 
having been set out on Kawai, Oahu, and Maui. A list of publications issued 
during the period is included, and a tabulation given of the name, location, 
and area of all the forest reserves in the Hawaiian Territory on January 
1, 1921. 

Iteport of the forest nurseryman, D. Haughs (Hanati. Bd . Commrs. Agr. 
and Forestry [Bien\ Rpt., 1919-20 , pp. 01-67), — A brief report for the two 
years ended December 31, 1920, relative to the collection and exchange of seed, 
distribution of trees from the Go\ eminent nurseries, and activities of the 
several su hour series. 

Land classification, A. Oaky (South. Forestry Cony, /boo, 2 (1920), pp. 
119-129). — A discussion of the advantages to be derived from a reliable classi- 
fication of land in relation to its suitability. 

Growth study and normal yield tables for second growth hardwood 
stands In central New England, J. N. Spaeth (Harvard Forest Bui. 2 (1920), 
pp. 21, pi. 1, fig. 1). — A mensural study of over 18, (XX) forest trees, contained in 
48 plats distributed ovei an area of 173 square miles in Worcester County, 
Mass. Only fully stocked stands of an even age were included, and measure- 
ments were taken on all trees having a diameter of over 2 in. at breast height. 
The results are summarized by the author a^ follows: 

“After cutting the mixed hardwood tjpo regenerates itself substantially 
unchanged and generally follows the logging of pine stands. The type 4 is, there- 
fore, greatly on the increase in the legion. At 70 years on the better sites, 
fully stocked stands produce 20,01 H) and on the poorer 13,000 board feet of 
saw timber. In spite of wide variation in percentages of species in mixture, for 
a given age, site, and density, the volume m board feet, cubic icet, and cords 
is constant. The volume of a tree of gnen height and diameter in cords and 
cubic feet is t lie same regardless of species.” 

The pines of the South, J S. Jiiick (Atncr Forestry , 27 (1921), No. 833, 
pp. 551-559, 57 i, figs 16).— Se\en species of pine, commonly known as longleaf, 
shortleaf, loblolly. Cuban, pond, spruce, and sand pines, are illustrated and dis- 
cussed in relation to their distribution, habits of growth, and economic value. 
A leaf, cone, ami bark key is given for the species 

The silviculture of Indian trees, Tt. S. Tuoue ( 0.rfo)d , Em}.: CUnendon 
Press, 1921, vo Is 1, pp. L\ 111+886+111, pis 102, figs 16; 2. pp. X1+387-781 + 
IV, pis , 112, figs 27 ; 8, pp XII +785-1195, pis. 185 , figs 18) — This comprehen- 
sive and well-illustrated work, based on data obtained at the Forest Kosearch 
Institute, Dobra Dun, and at outlying stations, enlarged with observations from 
miscellaneous sources, deals primarily with forest trees of the Jndo-Burmese 
region, although a few exotic species are included. The subject, mainly treated 
from a silvicultural standpoint, includes botanical descriptions and delineations 
of seedlings. The genera and species are arranged according to natural 
botanical orders. 

Tree planting for the farm, T. Tt. Sim (So. African Jour. Indus., 4 (1921), 
Nos. 8, pp. 218-228; 5, pp. 473-478; 6, pp 554-562; 7, pp. 666-672). — A popular 
review of the various factors involved in forest tree planting on South African 
farms, including location of site, preparation of soil, selection of species, com- 
mercial culture, etc. 

Breaking the power of prairie winds, C. G. Bates (Canad. Forestry Mag., 
17 (1921), No. 6, p. 836, figs. 3). — A brief account, with graphical illustrations, 
of methods employed in measuring the effect of windbreaks in lessening the force 
of the wind, in checking evaporation, and In influencing the humidity of the air. 

Measurements of wood fiber, H. S. Oonakd and W. A. Thomas (Iowa Acad . 
Set Proc, t 26 (19J9), pp. 883-835). — Determinations of the length and width of 
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the fiber are given for 41 species of woods. The greatest length,, 6.7 mia., was 
found in IHcca <ut<hcnsi$ and the shortest, 0.46 imn., in Acer negunda. It is 
suggested that the data may be of practical value to the wood-pulp industry. 

Putting wood waste to work, S. T. Dana (U. S. Dept . Apr . Yearbook 1920 , 
pp. 439 - 402 , ftps. 9 ). —Emphasis is placet upon the function of the Forest 
Products Laboratory at Madison, Wis., in assisting commercial enterprises in 
the more economical use of wood. 

The author concludes that “ the $60,000,000 which wood-using industries are 
already sating each jear through the partial abdication of information now 
available is insignificant in comparison with the possibilities. What has so 
far been accomplished in putting our wood waste to work and in bringing about 
the more effective utilization of material already used constitutes but a 
beginning.” 

DISEASES OF PLANTS. 

Synthetic review [of plant pests and diseases], L. Fulmkk and A. Stift 
(Vent hi. Baht, [etv.h 2 Abt , 51 (1920). No . 12-15, pp. 315-386).—' This review, 
covering the year 1017, deals with a few insect pests, but principally plant 
diseases and other injuries due to bacteria, fungi, or noiqmrasitic agencies, also 
with protective preparations and measures. 

Synthetic review [of plant pests and diseases], E. Rikum ( Ventbl . Baht, 
[etc.], 2 . Abt., 51 (1920), No. 21-25, pp. 449-490) — This comprises a compact 
review of the more important contributions appearing during 19J 5-10J8 regarding 
causes of injury and loss to economic plants, with a list of related literature 
including 154 titles 

[Myeological studies 1, F. II ohm el (Her. Duit. Bot. (lescll., 38 (1920), No, 3, 
pp. 90-116). — In these three articles the author notes briefly the results of 
studies on the characters, behavior, classification, and synonymy of Pseudo- 
peziza, Pyrenopeziza, Ephelina, and Spilopodiu ; Pldyctaenia, Botryosphaeria, 
Epiphyma, and PiJgeriolla. 

Principal and related fruiting forms of the Ascomycetos, I, II. Kleuahn 
(Ha upt- and Nebcnf ruchtformcn dor Askomyzctcn , I. Leipzig: llorntraeger 
Bros, 1918, pt. I , pp. X Id- 39 5, fig*. 215)).- This discussion, which is systematic 
in form, is a presentation of oiiginal data and selected observations regarding 
the interrelations of the ascospore and conidial forms among the Asromyoetes. 

Production of pcrithecia by an Aspergillus under the influence of a 
bacterium, A. Kaktohy (Vompl. Rend. Boo. Biol [Bans], 83 (1920), No. 25, pp. 
1113, 1114)’ — In the study of cerium fruit rots, the author found that a bac- 
terium was always associated with a fungus of the genus Aspergillus. This 
was easily isolated and studied ami was found to produce freely, under favor- 
able conditions indicated, peritheciu, asci, ami ascospores, production of conidia 
being frequent but scanty. The formation of peritheciu and asci was always 
associated with the production of a striking golden color. 

No other bacterium was found able to sustain this close necessary relation. 
The fungus produced readily, on several familiar media tested, peritheciu, asci, 
and ascospores. 

The author 1ms recorded previously (E. S U, 42, p. 131) a case involving 
the necessity (to speculation' of association with a bacterium as prerequisite 
to sporulation by a fungus. 

Two new Fusariums, K. Pakavicini (Ann. Mycol, 16 (1918), No. 3-6, pp. 
800-819, pi 1 ). — Data are given regarding two fungi which are designated as 
new species under the names F. lutcum and F. rubrum . 
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The artificial culture of Phoma, J. Westerdijk and A van Ltti.tk ( Meded . 
Phytopath . Lab. “Willie Commelin Schollen,” No. 4 ( 1920 ), pp. 2d- SO). — Study 
is indicated of several species of Phoma which are of agricultural importance. 

Systematization and biology of some PI as mo par as, A. Wabtenwkileb 
(Atm. Mycol., 16 (1918), No. 3-6, pp. 2)9 299, pis . 3, ftps. 13). — The several 
sections of this article (leal respectively with a morphological study regarding 
the classification value of conidia ami conidiophores of some Plasnioparas, also 
observations on overwintering and deductions regarding the systematic posi- 
tion of P. nivea, P. pygmaca , and 1\ densa . 

Crown gall, a serious disease, A. Frank (Washington Met , West. Wash. Sta. 
IHrno. Bui., 9 (1921), No. 4 , pp. 31-33, fig. f).- -Attention is called to the effect 
of crown gall on various plants. The careful and rigid inspection of the fields 
and orchards and the destruction of all infected plants is given as the only 
successful remedy for the control of this trouble 
Varietal susceptibility of cereals to rust fungi, G. Gxnsnkr (Gcntbh Bakt. 
fete.], 2. AM., 49 (1919), No. 7-9. pp. 185-2)3)- Studies on rust as affecting 
varieties of barley, oats, wheat, and maize are detailed, with discussion also of 
the general problem of susceptibility to rust, including the influence of internal 
and external factors and the nature of the ultimate causes of susceptibility 
and of varietal differences in this respect. 

The barberry and stem rust in Wisconsin, J. G. Dickson (\Vt8 Dept Ayr. 
Bui. 35 (1920), pp. 144 -1)9 , jigs. 3 ). — Tt is stated that it has been definitely 
proved that the early spring distribution of wheat-stem rust depends upon tire 
burberry, which is still sulficiently numerous in many localities to cause heavy 
losses. The red rust stage occasionally In os over winter, but rust develops too 
late from this sourer' to damage the grains 
Resistance to stem rust in Kanrod wheat, It F Allen (Snmee, n. ser., 
53 (1921), No 1382. pp 575, 570).- A preliminary account is given of investiga- 
tions conducted Jointly by tin* Onlilornia Experiment Station and the U. S. 
Department of Agriculture 011 resistance to stem rust jti Kanred wheat. 

From oytological studv ot Puccnna gnnmuts tntiei it was found that tin* 
unrediniospores germinated on Kanred leaves, and that the germ tubes made 
their way di redly to the stomata, where the tip of the germ tubes swell 
to form appressoria and practically all of the protoplasm flows into it, leaving 
t lie germ tube empty. Under favorable conditions for germination the appres- 
soria develop promptly and in great numbers, but in spite of this, relatively 
few enter the stomatal slit in Kanred to form mycelium within the host. 

A large number of inoculation experiments were made, and only about 10 
per cent of the young rust fungi were found to enter the host, 00 per emit re- 
maining outside the stomata uutil they dried and fell off 
Tangential sections of Kanred and JMindum, a less resistant variety, showed 
that the stomatal slit in Kanred was extremely long and narrow', while in the 
other variety the stomata are short and variable in width, averaging about 
twice that of Kanred. It is thought probable that the naturally small stomatal 
opening of Kanred is further narrowed by the action of the guard cells when 
an appressorium conies in contact witli the stonm. 

Seed treatment for the prevention of cereal smut, A. K. Peitekskn 
(Colo. Ayr. Col. EjI. Bill., 1. ser., No. 185 A (1921), pp 7 , figs. 4). '—Popular 
descriptions are given of the soaking, sprinkling, ami spraying methods for the 
treatment of different kinds of seed grain for the conti ol of smut. 

A fungus disease suppressing expression of awns In a wheat-spelt 
hybrid, L. E. Thatcher (Jour. Ayr. Research (U. S.], 21 (1921), No. 10, pp. 
699, 7 00, pi. 1).~ In a contribution from the Ohio Experiment Station, the 



748 


EXPERIMENT STATION RECORD. 


tVol iR 


author gives a brief account of experiments in growing a number of Fa hybrids 
between Tritieum vulgare and T . spelta , the grains having been treated with 
spores of Till etui foetam before planting. 

An examination of the matured plants showed that they could be divided into 
three classes: Those of which all the grains of all the spikes were infected; 
those of which all the grains of part of the spikes were infected ; and those 
of which all the grains of all the spikes were free from infection. An examina- 
tion of the diseased plants showed that those plants which were awned segre- 
gates of the class in which part of the spikes were diseased showed normal 
development of the awns in the disease-free spikes and a suppression of awns 
in the diseased spikes. No spikes were found which contained both diseased 
and disease-free kernels 

The relation of the health of the host and other factors to infection of 
Apimn graveolens by Septoria apii, TI. E. Thomas [Bui. Torre y Bol. Club, 
48 (1921), A lo. 1, pp. 1-29 ). — Studies here detailed indicate a comparatively 
narrow specialization by ti. apii on A, graveolens, which suggests a promising 
outlook for experiments in breeding for resistance. 

8. apii , although it readily assumes the saprophytic habit, has become so 
adapted to its host that increased growth in the latter favors the development 
of infection. Such increase of growth is produced by use of nitrates with a 
complete nutrient solution or by top-dressing with sheep manure. The accel- 
eration is manifested in both the number of infections established and the 
size of the spots produced. On the other band top-dressing the soil with lime 
decreases the infection. Also the infestation of the roots of celery plants by 
nematodes partially or entirely inhibits the development of the fungus. The 
retention of chlorophyll and water in tin* tissue adjacent to infected spots 
after these have disappeared from the remainder of the leaf is further evi- 
dence of a tendency toward mutualism between fungus and host. 

As regards the age of different tissues of the same celery plant in relation to 
infection, it appears that there are two entirely separate conditions operating, 
one governing the establishment of infection and the other determining the 
rate of subsequent mycelial spread. 

Controlling downy mildew of lettuce, A. T. Kkwin {loira Sta Bui. 196 
(1921), pp. 306-628, Jhjs. 7b — Results are given of an investigation on the 
control of downy mildew of lettuce, a destructive garden and greenhouse dis- 
ease due to Bnmia lactueae In connection with the investigation several 
phases of the life history of the fungus were given attention. Marked differ- 
ences were observed in susceptibility on the part of different varieties and 
types of lettuce to t lie disease 

In conjunction with this investigation, a study was made of wild lettuce as 
n host of the organism, as well as the possibility ol infection in the soil. Sev- 
eral species of wild lettuce were found to he infected hj /> lactueae, and as 
regards soil relationship to the organ sm it appears that comdia ot the fungus 
may survive in dry soil over summer hut are probably destroyed by severe win- 
ter temperatures. 

Control measures worked out indicate that the downy mildew is primarily 
a seedling disease and may be controlled by spraying with a 4: 4: 50 Bordeaux 
mixture ns soon as the plants are up, with a second application two or three 
days before they are pricked oft. In some instances a third spraying before the 
plants are placed in the permanent beds may prove advantageous. In addition 
to the application of lunglcidos, attention should be paid to proper ventilation 
and keeping the foliage as dry as possible during periods of dark, cloudy 
weather* 
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Studios cm potato canker control, E. ScIcaffnit (Ztsehr. Pflanzenkrank., 
SO (1920) , No. 2-Si PP- 59-67 ). — A briefly detailed account is given of studies on 
soil infection with Chrysophlyctis cndobiotica , varietal resistance thereto, and 
means tending to hinder the spread of the disease organism, including chiefly 
the employment of resistant or immune varieties. 

The mosaic disease of the Irish potato and the us© of certified potato 
seed, C. W. Edgebton and G. L. Tiehout (Louisiana Stas. Bui. 181 (1921). pp. 
$-15, figs. 3). — The mosaic disease, two forms of winch are recognized, is said 
to he the most important potato disease in Louisiana, occurring in every section 
where the variety Bliss Triumph is grown and frequently causing a heavy loss. 
Other varieties which are grown to some extent are less subject to injury, but 
Bliss Triumph is said to be the variety most extensively grown for market 
purposes. The principal damage is said to he due to primary infections, sec- 
ondary infections being of comparatively little consequence in Louisiana un- 
less tubers are grown for planting a fall crop. 

Commercial uncertified seed tubers shipped into Louisiana are, as a rule, of 
very poor quality, and during the past year certified seed from some of the 
Northern States has been placed on the market. Most of the certified seed has 
given better yield than uncertified seed, and I he authors recommend as lar us 
possible obtaining strains of varieties that are known to be specially resistant 
to the mosaic disease. In this connection it is stated that consideration must 
lie given to mosaic disease by northern growers of certified seed if they expect 
to make this seed popular in the Southern States. 

Seed selection for the control of potato disease, It. W. Goss (Nebt. Potato 
Jrnpr. Assoc. Ann. iipt ., 2 (1920), pp. 67-71 f , fofs. 2). — Chief among the potato 
diseases of Nebraska is potato mosaic. Several other diseases which are 
present can be controlled only by careful seed selection. Other diseases 
(lthizoctonia and scab) which are earned both on the seed and in the soil 
may be controlled b> employing seed treatment and clean soil. 

Two Sclerotium diseases of rice, AY. II. Tisdale (. four Agr. Research 
[L. S. 1, 21 (1921), No. 9, pp. 649-658, pis. 5). — Descriptions arc given of a 
seedling blight of rice caused by rolfsii and a stem rot duo to S. oryzae . 

The diseases were observed in 1019 at the Bice Experiment Station, Crowley, 
La., and were made the subject of a special investigation by the Bureau of 
Plant Industry, V S Department of Agriculture. 

Practical use of curly leaf symptoms, II. II P. Seneuin (Fa<ts About 
Sugar , 12 (1921), Nos. 9, pp. 170, 171, H3, figs. 14; 11, pp 212 -214, 217, figs. 
13 ). — Having checked up during the outbreak of curly leal in lOl.S-lo the per- 
centage of blighted beets in practically all of the large beet centers in Cali- 
fornia, and noted such conditions us environmental factors and the special 
effects of drought, the author here undertook a critical diagnosis of the dis- 
ease in its hearings upon related or somewhat similar troubles and the in- 
terests involved. The presence in this connection of several insect pests was 
noted. 

Studies in the physiology of parasitism with special reference to the 
secretion of pectinase by Rhizopus tritici, L. L. Hartkk and J. L Wmmkb 
(Jour. Agr. Research [If. 8.], 21 (1921), No. 9, pp. 609-625). — In a contribution 
from the Bureau of Plant Industry, IT. S. Department of Agriculture, the authors 
give an account of investigations on the effect of solutions in which R. tritici 
was grown and of the powdered hypliae on disks of sweet potato. 

The fungus was found to produce a wonderful intra and extra-cellular pectin- 
ase, when grown In sweet potato decoction, which was able to accomplish the 
complete maceration of raw sweet potato disks. The temperature reaction and 
the effects of various factors on the activity of the enzyms are described at 
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some length. R. tritici was fount! to be incapable of penetrating or dissolving 
the epidermis of the sweet potato, but when entrance to the underlying tissues 
had been secured it progressed with great rapidity and acted in advance of 
its growth. 

Respiration and carbohydrate changes produced in sweet potatoes by 
Rliizopus tritici, ,7. L. Wktmer and L. h. Harter (Jour. Apr. Research [V. /S'.], 
21 ( 1921), No. 9, pp 627-635). — As a part of investigations on the effect of 
R tritici on sweet potatoes mentioned above, the authors give an account of 
studies to determine the relative rate of respiration, as measured by the carbon 
diovid given off by the two halves of sweet potatoes, one of which was rotted 
by II. tritici , and to learn how the starch, cane sugar, and reducing sugar con- 
tent of the two corresponding halves differed at the end of the experiment. It 
was found that the decayed half of the sweet potato gave off a total of from 
6.3 to 7 8 times .as much carbon dioxid as the healthy portion. 

At the close of the experiment the starch, cane sugar, and reducing sugar 
were determined, and It was found that there was a smaller amount of starch, 
enne sugar, and total sugars in the decayed sample than in the healthy one, 
while the reducing sugars were increased in two experiments and decreased 
in two. The total quantity pf carbohydrates lost in the decayed sample a]>- 
peared greater than that lost through respiration, and it is believed that, a 
portion of the carbohydrates was used in the production of acids, alcohol, etc. 

Wound-cork formation in the sweet potato, ,7. Tj. Wei m eh and L. L. 
Harter (Jour. Apr. Research [U. &.], 21 (1921) , No. 9, pp. 637-4)1*7). — As a 
further contribution to the rot of the sweet potato dm* to R trilioi , the authors 
give an account of investigations on the ability of the sweet potato to form a 
cork layer over wounds when the environmental conditions are favorable 

The production of a cork layer was found to be preceded by the formation of 
a layer of starch-free ceils, usually 3 to 70 cells deep, beneath the injured sur- 
face. Cross walls began to appear from the second to the third day, and by 
the sixth day a distinct layer of cork cells formed a covering over the wound. 
The length of time necessary to form an impenetrable barrier over a wounded 
surface varied with conditions, temperature and humidity being important 
factors. This process look place more rapidly at 33° O. than at any other 
temperature tried, and a relative humidity of from 95 to 700 was found favor- 
able for cork production. No well -developed cork layer was produced over 
wounds under the conditions existing in the sweet potato storage house, but 
a hard, dry surface covering was formed through which infection by artificial 
means could not be obtained. The results of numerous experiments are held 
to indicate that the healed surface of a wounded sweet potato forms a fairly 
efficient harrier against infection by microorganisms. 

Effect of dormant lime sulphur upon the control of apple blotch, K. F. 
Guba (Science f n. scr., 53 (1921), No. 1377 , pp. 4 8 If, 485). — On account of the 
repeatedly published statement that strong solutions of lime sulphur, applied 
before the buds begin to swell, perfectly controlled apple blotch due to 
rhyllostieta solitaria, the author has carried on some investigations which have 
led him to disagree with that statement, but he claims to have discovered an 
explanation for the partial control by the dormant sprays applied late. 

Two typos of apple blotch infection are recognized. In tlie first, the canker 
is developed from a single infection, becomes apparent in late summer, and 
ceases active growth upon the appearance of cold weather. In the second type 
the infectious surface advances from the initial canker the following spring, 
approximately two weeks after the buds burst open, and becomes dotted with 
pycnidia simultaneously with the advance of the canker. The first form 
described is the initial canker, and bears pseudo pycnidia which are completely 
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or partially differentiated into spores by the time it is customary to apply the 
dormant spray. Lime sulphur applied at this time actually kills the spores 
and sporidal layer within the differentiated pseudo-pycnidiu, hut it was found 
to have absolutely no effect upon the mycelium of the organism ramifying 
throughout the cortical tissue beneath. 

Relations between mistletoe and pear trees, E. IIeinricher ( Ztsvhr . 
Pflansenkrank SO (1020), No. 2-3, pp. 41-51, fig. 1). — An attempt was made to 
ascertain the reasons for current contradictory statements regarding the preva- 
lence of mistletoe on pear trees, also to ascertain the actual prevalence and 
the underlying reasons. 

Development of mistletoe on the main stem appears to be particularly dan- 
gerous, as is also the development of light-requiring mistletoes in the crown 
whore they shade the host. In one case reaction by the tree to the first infrac- 
tion was very marked, to the second vei\\ slow and weak at first but later 
quite strong. 

Diseases and insect injuries of cane fruits in Wisconsin, 1919, L. K. 

Jones ( Wis. Dept. Agr Bui. S3 (1920), pp. 140-15 7, figs. 6).— This account, 
besides dealing with insect pests and Injuries therefrom, deals also with 
crown go 11 (Bacterium turn? fattens), anthracnose (Pleclodiscclla rcncta), 
yellows, spur blight (Mycosphacrclla rulnna), cane blight, leaf spot (Bcptoria 
rubi), and orange rust (Gynnuxoma intcrsiitwUs) . 

The presence of ascospores of Oidiuin tuekeri on grape stocks, K. Ger- 
i f \rdt (Her. Deut . Hot . GescU , S3 (1920), No. 4* PP- 156-158). --An account Is 
given of incomplete studies recording the presence of asci containing asco- 
spores as noted in November, 1919, in the botanical garden at Jena 

.Citrus canker in South Africa and its eradication, I. IS. i\ Evans (Bo. 
African Join. Indus, 2 (1010), No I, pp 15-84 , fig* ID —This contribution, 
though more detndKi than those previously noted (E. S. K., 40, p. 319; 41, p. 
432), is intended to sel forth briefly the governmental steps taken to eradi- 
cate citrus canker, to outline the pi ogress made, and to point out the neces- 
sity for continuing the campaign. 

In addition to an a< count of the disease as regards symptoms, progress, and 
effects following infection, a short history of the disease is given, relating par- 
ticularly to South Africa. 

The eradication of citrus canker, E. M Dotikie (Union Bo. Africa, Dept. 
Agr. Jour., 1 (1020), No. 2, pp 121/-1S0). — It is stated that recent progress in 
reducing citrus canker in South Africa has fully justified the steps referred 
to by Evans as noted above. 

Tabular data show an increase in the number of orchard tree infections 
from 217 in July, 1917, to 3,889 in January, 1918, and a decrease (with few 
increases) to 2 (each) for November and December, 1919. 

The wither-tip of limes (Jour ltd. Agr . Bril. Guiana , 13 (1020), No. l f pp. 
24 , 25). — During July and August, 1918, lime trees throughout British Guiana 
were affected with a witlior-tip (Gloeosporinm lunetiicolum) attacking plants 
of all ages. The appearance of the disease is described. Fruits appear to be 
immune to the attack after they are half grown, though they may be attacked 
by way of injuries when ripe. 

Bordeaux mixture made up to 4:4:60, to which has been added for each 
gallon 2 lbs. resin, 1 lb. washing soda (crystals), and 1 gal. water, is effective 
if applied as often as necessitated by climatic conditions. 

Bud rot, J. S. Nedd (Jour. Bd. Agr. Brit. Guiana , 13 (1920), No. 1, pp. 
14-19). — Coconut bud rot is said to be caused by bad drainage, want of proper 
soil nutriment, and the presence of poisonous gases. 
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A newly discovered nematode connected with a serious disease of the 
coconnt palm, N. A. Cobb (West Indian BvL, 17 (1919), No. i, pp. 208-210, 
ftps. 5 ). --These notes record observations made on specimens of coconnt palm 
from Grenada. The diseased material was fonnd to contain a nematode, 
which was studied and has been described ns a new species (Aphelenchus 
cocoplrilvs), with discussion bearing upon protection against this enemy of 
the coconut palm. 

A bacterial disease of gladiolus, L McCulloch ( Science , n scr., 84 (1921). 
No. 1388, pp . 115 , 7/6 h- -The author describes a bacterial disease «>f gladiolus 
llmt has been under observation for a number of years. The organism causing 
the disease Mrs been given the name Bacterium maryinatnm n. sp., and a tech- 
nical description of it is given. The leaves attacked by this organism show 
elliptical lesions of rusty red which later become dull brown or purplish. These 
spots may occur on all parts of the foliage, but are more often confined to the 
hn\er leaves The disease is said to make rapid progress during moist, warm 
weather, when the rot spreads widely and deeply into the tissues, often causing 
the collapse of the aerial part of the plant. This disease is said to be very 
prevalent in and about the District of Columbia, and evidence is presented 
showing that it occurs also in Illinois and probably in California. 

A Phytophtliora parasitic on peony, IT W Thurston, -ul, and 0 It Orton 
(Science, n. scr , 54 (1921), No 1891, pp. 170, 171) —A description is given of a 
bud rot, of peonies which is caused by a species of Pin toph thorn. The atten- 
tion of the authors was called to this disease, and cultures made from Infeet od 
material yielded a pure growth of a species of Phytophtliora which has been 
studied to some extent. The organism was found to grow readily upon a 
variety of artificial media, differing in this respect from 7\ infcslans. The 
measurements of the zoosporangia correspond closely to those of P. infest mis , 
hut they are somewhat broader than those of P. thaUdti, which appears to he 
the closest relative so far as hosts are concerned. The disease is characterized 
as a necrotic condition of the buds, involving also the surrounding banes and 
extending for several inches down the stem. In general appearance the symp- 
toms are similar to those caused by Botrytis, although the affected area is dark 
brown or black. 

Phytophtliora erythroseptica as a parasite of Atropa belladonna, ,T. 

Westeudltk and A. van Lui.tk ( Mcdcd . Phvtopath. Lab. “ Willie Commeltn 
Bohol ten /’ No. 4 (1920), pp. 31, 82) — P. crythroscptica, subjected to investiga- 
tion here indicated, infected potato tubers. Boots of belladonna , though not 
infected in this series of studies, are thought to be subject to rot due to this 
fungus. 

Arceuthobium ovycedri 011 Cupressus, E. Heinkichfr (Per. Deal. Hot. 
GesclL, 88 (1920), No 6, pp. 220- 223).— Studies here noted show that A oxycedri 
is* able to infect, in addition to Juniperus, the genus Cupressus. 

Hcvca pink disease, V. Vince ns (Bui. Ayr. Inst. Sci. Saigon [Cochin China}, 
2 (1920), Ao. 11, pp 821-381 ). — Pink disease (Cortlcium salmomcolor) of Hovoa 
is said to be perhaps the worst disease of this tree in Tndo-China. This brief 
account includes outlines of measures looking to prevention or treatment with 
Bordeaux mixture having concentrations of 1 per cent copper sulphate and 
0.5 per cent lime. These are said to he fully ns efficacious as the more expen- 
sive preparations in use, which contain 2 to 3 per cent of copper. 

A canker of the white elm in Wisconsin, E. E. Hubert and C. J. Humphrey 
(Wis. Dept. Ayr. Bui. 33 (1920), pp. 158-163 , flys. 4 )* — A peculiar die-back or 
canker of the branches of the white elm (Ulmus atmricana) has been observed 
In Madison, Wis., for a number of years, attacking shade and nursery 
trees and causing a characteristic dying of the upper crown and the individual 
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branches, and sometimes killing the tree. Most of the trees affected are from 
15 to 20 years of age or over. During 1020 the disease developed with excep- 
tional rapidity and virulence. Neglected trees are usually more heavily at- 
tacked. A fungus ( Sphocropsis ulmicola) is thought to be the causal or- 
ganism. 

Oidivm faflfecting forests in France], F. I)otl {Tver. Faux el ForCts, 57 
{1919), No. 8, pp. 55-59). —OTdimn appeared m the forests of France in porlions 
indicated about 1007, attacking numerous giowths but particularly injuring 
young oaks. The disease was severe in 1018, being associated with weather 
conditions and sequences described as apparently fa u> ruble to Us progress 

Oak oidiunt in the west of France, Cl. G. Apubrt {Fee. Faux at Forflts, 57 
(1919), No. 9, pp. 189-195).- - lit feu mg to the statements by Doe as noted above, 
the author ghos an account of the mine sort of injury and danger in another 
part of the count rj. It appears that the oaks are able only under the best 
conditions to resist the fungus. 

The Glocosporhuns of oak and sycamore, J. Wbs'ierdxjk and A van Ltji/jk 
(Mcdcd. Plnjlopath. Lab. “Millie Comm cl m Fcholtrn” No. // (1920), pp. 8-21, 
ftp* 10) — The outcome is briefly indicated of studies with Glneosporium on 
herbarium material and in pure culture, with descriptions of O. qncroinum and 
(J. n( rrixcqutim 

Gloeosporiiun ribis, A. van LrrjK (Meded. Pin f l o path Lab. “ Millie Com - 
in din Fcholtcn ,” No 4 (1920), pp 22-25). -A morphological study is detailed of 
(!. rtln/t considered as the comdinl ionn of Pscudoprziza rib iff. 

White pine blister rust control, S Ik Fkackki: ( W is. Dept Apr. Bui. 88 
(1920), pp 11 1-1 19, flux 0) -An account is given in some detail regarding Ihe 
occurrence and pre\alence of blister rust in Wisconsin and attempts to control 
the disease through reimnal of Kibes, the only means considered effective. 

This work was earned on m cooperation with the Office of Blister Rust 
Control, l T . K. Depailmcut of Agriculture, the fieldwork being in charge of 
J. W. Stephen in 3010, and under the direction of 11 .T. Nirmmn in 3020. The 
virulent nature of the disease has been fully demonstrated Earlier stages of 
a similar condition wore located in different sections The disease is prac- 
tically confined to Polk and adjoining counties, except for a few acres in 
Shawano County. No blister rust has >et been found in a Wisconsin nursery. 

The disease is carried o\er in pine. Keinom) of Kibes for a distance of from 
100 to 300 yards pi events its dissemination. Special crews have been assigned 
to the eradication of the woods infestations or escapes. Methods of destruction 
include removal of all the roots. This requires, in case of large bushes or 
clumps of hushes, the use of dynamite, which thoroughly loosens the soil and 
permits removal of all roots. The cost of eradication varies from 0.5 to 0.8 et. 
per bush. On 10,005 acres the cost per bush was a little over 0.G et., or 4ft 
cts. per acre. 

Treatment of ornamental white pines infected witli blister rust, ,T, F. 
Martin, G. F. Gravatt, and G. B. Posey (XL K. Dept. Agr., Dept Circ. 17 7 (1921), 
pp. 20, figs. 12). — Experimental and practical results are said to have shown 
that ornamental pines which have become diseased can be saved by cutting out 
the infected parts if treatment is applied in time. Diseased twigs and branches 
should be cut off 7 in. or more back of the orange-yellow blisters. If no 
blisters are present they should be cut off 5 in. or more back of the extreme edge 
of the canker. Where large limbs and trunks are involved, all the diseased 
bark should be removed together with a strip of bark extending at least 2 in. 
wide at the sides and 4 in. at the ends of the apparently healthy bark, and 
the wounds should be covered with a suitable paint. 
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The treatment described above will protect the trees against the spread of 
the fungus, but primary infection should he barred against by the uprooting and 
destroying of all wild and cultivated currant and gooseberry bushes within 600 
to 000 ft. of the trees. 

[Wood rot prevention!, F. Moll (Centbl. Bald, [etc.], 2. Abt ., 51 (1920), 
No. 12-15, pp. 257-279). — In a study of wood preservation employing the po fam- 
ous inti nenro of inorganic salts it was found that the degree of poisonous 
action is an additive function of Ihe ions, which as here named in the order of 
their effectiveness are mercury, silver, cadmium, cyanogen, copper, zinc. Iron, 
cobalt, chromium, and fluorin. Most acid ions and the ions of the alkali metals, 
alkaline earths, magnesium, and aluminum appear to be practically without 
effect in this connection. 

The poisonous quality depends upon solubility and ionization in water. The 
poisonous effect of the ions is not general but specific. Addition of other 
salts to poisonous substances may increase or decrease their ordinary effective- 
ness. 

The employment with wood of mixtures of salts for the purpose of protection 
against rot and fire receives fioni the facts here noted a new justification. 

Fungicidal and physiological action of fungicides, E. Pantanelli (Azione 
Fvnqirida e Fisiofoqiea degh AnUenttoqanun. Rome: R. >S Uaz. Fatal. Veg., 

1920 , pp. 54) —Studies and conclusions are detailed regarding the action of 
sprays in connection with funpi, in particular Plasm open a viheola. Outturn 
leurnronium , Fnsartum nit rum, and Bolt gits cincica. 

(The periodic system and fungicides j, A. Wbimu (Zlschr. FJhmzenkrank., 
50 (1920), No. 2-5, pp. 51-59, Jig. J) A discussion is given of the fungicidal 
effects of various elements in connection with their position and grouping in the 
periodic system. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

Conserving our wild animals and birds, K. A Goldman (F. ft Dept. Apr . 
Yearbook 1920, pp. 159 -17 If, figs 9) - -The importance and methods of conserva- 
tion of wild animals and birds are discussed in this popular account. 

Hunting down stock killers, W. lb Pi ll (TJ fl Dept . Agi. Yearbook 1920, 
pp. 289-300, Jigs 4) —The importance of predatory enemies of live stock and 
the work being conducted under the directum of the Bureau of Biological Sur- 
vey aimed at their conliol are summarized 

Heath to the rodents, W. B Bell (V. S. Dept. \qr. Yearbook 19*0, pp. J f 21- 
438, Jigs. 12). — The crop-production loss occasioned by rodents is pointed out, 
and means applicable to their control are described in a popular manner. 

Early annals of ornithology, J, JE Ghkney ( London : li. F. d G. Witherhy , 

1921, pp. |5]-f-R}0, pis. 2, figs. 39) — This book consists largely of information 
obtained in an investigation of the literature. 

What bird is that? A pocket museum of the land birds of the Eastern 
United States arranged according to season, F. M. Chapman (New York and 
London: D. Appleton d Co., 1920 , pp. XX VI \-V\4, pis. 8, figs. ,9).— The first part 
of tliis popular guide to the Identification of land birds of the Eastern United 
States consists of eight colored plates as follows : (1 ) 19 permanent resident land 
birds of the Northern United States, (2) 21 additional permanent resident land 
birds of the Northern United States, and 23 winter visitant land birds of the 
Northern United States or those which come from the North in the fall and usu- 
ally remain until spring, (3) and (4) 82 winter land birds of the Southern United 
States, (5) and (6) 74 early spring migrant land birds of the Eastern United 
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Ktates, (7) and (8) 82 late spring migrant laud birds of the Eastern United 
States. This is followed by descriptions and brief accounts of the species illus- 
trated. 

Farm help from the birds, W. L. McAtee ( U . fif. Dept. Agr. Yearbook 1920, 
pp. 253-270, figs. 9). — This is a popular summary of information as to food of 
birds, based upon records by the Bureau of Biological Survey. 

[The food habits of Phasianus torquatus Gmel. in Colorado] (Colo. Agr. 
Col . Circ. 31 (1921), pp. 31). — The first part of this report consists of A Study 
of the Food Habits of the Ring-necked Pheasant, by W. L. Burnett (pp. 5-22), 
in wtiicfy examinations were made of 48 birds. This pheasant is a native of 
southern Siberia, Korea, and northeastern China, that Inns been introduced into 
the United States. Tlio investigations show it to be* an omnivorous feeder, 
with grain its favorite food, and showing a decided preference for wheat, and 
that ft is by no means the extremely insectnorous bird It hns been supposed 
to be. Thus 8 young birds, taken in August, September, and October, had 
eaten 14 insects, 1,228 kernels of grain, and 1,22*5 seeds of weeds. Of these 
8 birds, 5 had taken insects, 0 weed seeds, and 7 grain. 

Tin* Feeding Habits and Food of the Ruig-necked Pheasant is reported upon 
by A. C. Mnxou (pp. 25-31), based upon examinations of 12 male birds taken 
during the summer, fall, and early winter of 1010, at Longmont, Colo. 

A general summary of the data presented in the two papers, by W. L. Burnett, 
leads to the conclusion that this pheasant b.\ no means shows a preference for 
Insect food and is very indifferent to grasshoppers. Only 11 live grasshoppers 
had been taken, and but 3 of the 60 birds had oaten cutworms. 

Insect attacks reported or observed, B A. Boiikm. (ILvhados Dept, Agr. 
Rpt 1919-20, pp 12- Vi)— This discusses briefly the occurrence of the more 
important insects of the year. 

Report of the entomologist, T>. T. Fullaway (TTairaii Bd. Commrs. Agr. 
and Forestry [Bien ] Rpt, 1919 20, pp 69-73, pis 3).- -The acclimatization and 
establishment m Hawaii of I'tcromalus pnpaunn, an important pupal parasite 
of the imfwirted labbago butterfly, was again attempted, and its ultimate estab- 
lishment is confidently expected. The establishment of the cockroach parasite 
Dohchutus stantoni is thought to he assured. 

Reference is made to the infestation of the forest ferns by the fern weevil 
Byagrius fulvitarsix, an account of which has been noted (K. S It., 42, p 549). 

Insect pests of farm, garden, and orchard, E. 1). Sandlkron and L. M. 
Peaijis (A ew York: John Wiley tf- Rons, Inc.; London’ Chapman & Hall, Ltd., 
1921 , 2. cd., ret*. and cnl, pp. VI + 707. firm 60)) —This is a second revised and 
enlarged edition, by Tv. M Pcnirs, of the work by the senior author previously 
noted (E. S. R., 20, p. 752). 

The diseases and animal pests of vegetable plants, J. Hartmann (Die 
Krankheiten and Tierixehen Sehadlinge der Gem use p flan zen. Leipzig: JJach- 
meister t6 That , [/$/.9] pp 5+ pi- 1, figs. 32). — This is a brief popular summary 
of information. 

Some insects injurious to red clover, T. H. Parks (Ohio State Univ. Ext. 
Bui., 16 (1920-21), No. 10, pp. 16, figs. 10).— This is a popular summary of 
information on the more important insect enemies of red clover and means for 
their control. 

Results of recent experimental work for the control of orchard insects, 

W. P. Flint (111. State Hort. Soe. Trans, n. xer , 53 (1919), pp. 121-130 , pi. 1). — 
This is a brief summary of recent work on the control of San Jos6 scale, cod- 
ling moth, and grasshoppers. 

75469° — 21 5 
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The highly toxic effect of chloropicrin upon certain lower animals* and 
the possibility of employing this substance for the destruction of insect 
pests, G. Bertrand ( Compt . Rend . Acad, Sci. [Paris], 168 (1919) , No. 14, pp. 
742-744; abs . in Ini email. Inst, Apr. [Rome], Intematl. Rev. Sci . and Pract. 
Apr., 10 (1919), No. 7-9 , pp. 1044 * 1045). — The preliminary investigations here 
reported indicate that fumigating or spraying with chloropicrin, either in the 
form of an aqueous solution or an emulsion, may prove a good method of con- 
trolling certain insect enemies of cultivated plants. 

The cockchafer or hanneton, M. Dkcoppet ( Le Hanneton. Genera: lAbr. 
Payot & Co , 1920, pp. 180 , pis 51, figs. 8 ). — The introduction to the papers here 
presented consists of a summary of the life of the cockchafer (Meloiontha spp.). 
The first part of the work is devoted to a contribution to the study of the cock- 
chafers, which consists of researches on their biology and appearance in the 
canton of Zurich (pp. 12-78). This is followed by an account of the destruction 
of white grubs in forest nurseries (pp. 70-01), which was first published in 
1912 (E. S It , 27, p. G(»2). A bibliography of five pages (pp. 92-96) and official 
orders, statistical data, tables, charts, and maps, recording the collection of 
cockchafers in the canton of Zurich, etc, are appended. 

The South African locust poison, E. Anderson ( Union So. Africa Dept. 
Apr., Sci . Rut. 15 (1920), pp 18 ). — Investigations were conducted by the author 
with a view’ to determining what change or changes take place when treacle or 
sugar is added to the locust poison used in South Africa This poison is made 
by dissolving 112 lbs. of sodium arsenide (80 per cent arsenic trioxid) in about 
8 imperial gallons of water with the aid of heat, and making the solution up to 
10 imperial gallons The hot alkaline solution is added to 21 imperial gallons 
of crude mill treacle, refinery treacle, or strong sugar solution in a wooden bar- 
rel, thoroughly agitated, and then placed in metal drums of various sizes and 
sealed up. When these drums are opened in the field, a sludge is found to have 
formed in (hem which may have very different physical appearances. 

Investigations show that both the sugar and soluble arsenic trioxid contents 
decrease on standing, and that these decreases are greatly augmented by mix- 
ing the solutions while hot, since the interaction between the reducing sugar 
and the nrsenite is \ory rap'd when locust poison is heated to the temperature 
of boiling water. It was found that the treacles caused chemical change chiefly 
in proportion to the extent to which they contained lime and invert sugars. 
The results have led to the recommendation that the solutions be cold at the 
time of preparation, and that the more dense nrsenite solution he placed in the 
drum and afterwards the treacle or sugar solution, the mixing to wait until 
required for use. 

A prepared grasshopper poison that is stored in drums in California has been 
described by Maokie (E. S R, 44, p. 58). 

l/ocust control in the Prairie Provinces, N. Cujddlb (Canada Dept. Apr., 
Ent. Branch Circ. 18 (1920), pp. 20, fqs 6).— In addition to a general account 
of locust control in the Praiiic Provinces of western Canada, there is an intro- 
ductory account of The Outbreak of Locusts in Western Canada in 1919, by 
0. O. Hewitt, and accounts of outbreaks and control work in Manitoba by N. 
Griddle, in Saskatchewan by A. E. Cameron and M. P. Tullis, in Alberta by 
E. H Strickland, and In British Columbia by R. C. Treherne. 

Proceedings of the International Conference on the Organization of 
Locust Control Work (Rome: Inst , Internal I. Apr., 1921, pp. 142). — The pro- 
ceedings of a conference held at Rome October 28 to 81, 1920, are reported, 

The tarnished plant-hug as a potato pest, E. Molz (Ztschr. Pftanzenkrank., 
27 (191 7), No. 7-8, pp. 327-889, figs. 2 ). — The author records injury by this pest 
at Salzwedel, Germany, by its att< ck upon the potato vine* 
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Nicotin dust for grape leaf hopper, F. K. Howard (Calif. Cult., 56 (1921), 
No. 21, pp. 671, 678, ft(/. 1). — In combating the grape leaf hopper, tests of nicotin 
dust were conducted by the service department of the California Associated 
Raisin Company, assisted by R. E. Smith. Lusts carrying as high as 10 per 
cent of Rlacklcaf 40 in various combinations were used against the adults, but 
in all cases it was found that they were so active as to prevent satisfactory 
contact by these materials. Where the proper contact could be secured, dusts 
containing 5 per cent and more of Blackleaf 40 were found to actually kill the 
insect. 

It is concluded that a large percentage of the wingless nymph hoppers can he 
cheaply and effectively killed. It Is recommended that the materials used con- 
tain at least 5 i>er cent of Blackleaf 40, and that from GO to 75 per cent of 
sublimed sulphur he added to combat mildew. The application should he made 
in such a manner that the dust is directed upward into the vines, since the 
young occur on the under surfaces of the leaves. Tin* young hoppers are said 
to have commenced hatching May 1 in the Fresno district. The application 
should be made when the majority of the insects have hatched, and when as 
few as possible have reached the winged stage. It is thought possible that in 
the worst infestations two dustings may be necessary to catch all of the indi- 
viduals of the first brood. 

On the family name for the plant lice, A C. IUkkr (hint Roc. Wash. Proc., 
2ft (1921). No. 5, pp. 101-108 ). — -The investigations here reported have Jed to 
the conclusion that Linnaeus made a mistake in using aphids In the plural, 
and that the iannly mime of the plant lice should be written Aphiidae and not 
Aphididae. 

A biological study of the red date-palm scale, Phoeiiicoeoceus marlatti, 

A. D. Bordkn (Join. Aqr . Ucscaich [U. S. J, 21 {1921), No. 9, pp. 659-668, pis. 
Jl.--This paper is based upon biological studies of P. mmlaiti, made by the 
Bureau of Entomology, U. S. Department of Agriculture, during monthly field 
inspections in the Coachella Valley, Calif., <lurmg tlie year 1020, with a view to 
determining the (actors in its life history which may be of importance in the 
application of control measures. 

The species was tir.st discovered in this country by C. L. Marlatt at Wash- 
ington, I>. C, in 1 SIX), on dale palms imported fiom Algeria. It was described 
in 1890 as representing a new genus and species by T. I>. A. Cockerell, who 
several years later found small colonies on palms in gardens at Tempe, Avia. 
'The infestations have since increased, and it has been brought in with practi- 
cally nil of the later introductions of offshoot,** into California and elsewhere, 
practically oil of more than 1(),CHX) imported palms in the Coachella Valley 
being now infested. 

In severe infestations it lias the habit of massing on the new succulent fruit 
stems and leaf bases of the pahu in such numbers as to weaken greatly their 
normal development and cause a loss of the fruit. In the early spring during 
the migratory period the insects mass not only on the fronds but also on the 
fruit clusters and occasion serious damage. The main infestation on a mature 
palm is limited to the area extending 1,5 to 3 ft. below the crown, the crown 
tissues being free of scales, while lighter infestations continue on down the hole 
even to the ground. 

44 From July to April practically all of the scales are concealed beneath the 
leaf and fiber bases and on the fruit stems of the current year. The so-called 
spring migratory period of the scale is from April to June, and it is at this 
period that the new tissues and fruit stems become infested from the infested 
area of last year’s fruit stems. The majority of the exposed generations of tbe 
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migratory periods out on the leaves are killed by the dry, hot weather follow- 
ing the migration, though some may persist in certain protected pinnae and 
reproduce a limited number of scales. The scale is found in all stages of devel- 
opment at all seasons of the year on the soft tissues of the leaf base and fiber 
band tissues. This indicates a continuous overlapping of generations. The 
duration of each generation is apparently from six to nine months.” 

“The most important means of distribution is through imported palms and 
offshoots from infested trees. These offshoots are invariably severely infested 
and carry the infestation through propagation to new plantings.” 

The protected position of the scale under the leaf bases and tight fiber bands 
makes control by spray or fumigant most difficult, since the spray must pene- 
trate deeply between the fiber hands and leaf bases and applications be con- 
sistently repeated in order to reach the maximum number of scales. A spray 
consisting of liquor cresobs eompositns, V. S P. t 1 part; distillate or kerosene, 
4 parts; and water, 50 parts has been recommended, with lour applications, 
from January 1 to February 15, from February 15 to April 1, from May 35 to 
June 50, and from July l to August 15, respectively. 

Red date-palm scale, Plioenicoeocciis marlatti: A technical description, 
H. Mourtron {<lonr. Ayr. Research [V. #.]. 21 {192 1), No. 9, pp. 609-676, pis. 4, 
fig. 1). — Records by the Bureau of Entomology, U. S. Department of Agriculture, 
of the occurrence of this scale and technical descriptions of the several stages 
of both sexes are given, followed by a list of 20 references to the literature 
cited. 

On the metamorphosis of the alimentary canal of Boinbyx mori L., H. 

Ito {Bui Imp. Tokyo Bair nit. Col , Japan, 2 {1920), No. 1 . pp f/6, pis. #).--This 
is a report of studies conducted by the author which includes a bibliography of 
19 titles 

[Control measures for the gipsy moth], A. F. Ritrgksh {North Jersey Ayr. 
Boa. Proe , 1920 , pp. 11-25 , pis. 6). — The author records the discovery, about 
July 1. 1920, of a large colony of gipsy moths at Somerville, N. ,7. Shipments 
from this point resulted in small infestations at Lore! to Road, Fa , Garrison, 
Jamaica, and Uosl.ui, N. Y. and at several other localities in New Jersey, as 
previously noted ( E. S H., 45, p 255). Infestations are uho said to have boon 
found at Flntbush, L I, and Mendham, N. J.. although posit i\e evidence has 
not been secured that these resulted from shipments of stock from Somerville. 

Some soil fumigation experiments with paradi chlorobenzene for the 
control of the peach-tree borer, A Pktliison {Boil Bci., 11 {1921), No. J, pp. 
305-318 , pi 7, Jty 1). — This is a report of control work with the peach-tree borer 
conducted at the New Jersey Experiment Stations during 1919 and 1920, and 
carried on in connection with the sodium eyunid experiments previously noted 
(E S. It , 45, p. 559). 

The results obtained by the author with para dichlorobenzene are said to agree 
for the most part with those reported by Blukeslee in 1919 in a bulletin previ- 
ously noted (E. S. It., 42, p. 54). This insecticide gives considerable promise 
of becoming a valuable and important means for the control of the peach-tree 
borer, although its use is still in the experimental stage. The author suggests 
that pouch growers try out this method for a year or two on a small block of 
trees six years of age or older before treating their entire planting of old trees. 

It is pointed out that it is not a “ fool-proof” remedy, but that certain points 
in its use must he carefully followed. From 0.75 to 1 oz. will kill 90 to 100 
per cent of the borers if the soil temperature is 55 to 60° F. or higher and the 
soil is not too wet “It can ho used with a considerable margin of safety on 
trees six years of age or older. In making applications the finely divided 
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crystals are evenly distributed in a narrow continuous circular band on smooth 
ground about the base of the tree. The band should b** approximately 2 m. 
from the tree and no crystals should be closer than 1 in. from the tree. In case 
there are indications of borers in the tree 1 to 6 in. above the ground, the best 
results are obtained if the soil is mounded about the tree so that the upper level 
of the soil is even with the highest point where the gum, containing sawdust- 
like particles, is exudmg from the tree. The application should then be made 
on a new soil level. After the para dichlorobenzene is properly distributed place 
several shovels of dirt, free of weeds, grass, large stones, sticks, etc, over the 
‘death ring’ of crystals and pack down the dirt with the hack of a shovel or 
some other tool. For New Jersey conditions the best tune of the year to make 
applications is during tiie last week in August or the first 10 days in September, 
August 25 to September 10” 

Preliminary note on the infestation of Hibiscus esculentus pods l>y the 
pink boll worm, L. II. (Ununi (liul. Hoe. tint . Fgypte, 11 (1918), No. 4, pp. 
79-83 ). — Tables are given which show the percentage of infestation of okra by 
the pink bollworm at various periods of 1918 and the emergence of the moths 
from II cscvlvntus pods and seeds. 

The European corn borer in American corn, W. It. Walton (U. H. Dept. 
Apr. Yearbook 1920, pp 8o- 10 J ft figs. 8).— This is a popular summary of infor- 
mation. 

The European corn borer, H. G. (’raw ford (Ha Agr, 1 (1921), No. 3 t pp. 
128-180, fins. 2) —This account includes a map of western Ontario showing 
tlie area scouted for corn borers in 1920 and the townships found infested. A 
chart is given which indicates the distribution of inlestation and consequent 
damage by the pest m a flint cornfield at Union Village, Ont, in 1920. 

Boring caterpillars affecting corn and other crops and which are liable 
to be mistaken lor the European corn borer, A Gibson (Canada Dept. Agr., 
Dnt. 11 ranch (Ure U f (1920). pp. 1 ! f , figs. 7) — Following a description of the 
European corn borer, the author reports on the burdock borer (Papa<ipert\a 
eataphraeta Grt U the stalk borer, the potato-stem borer [Uortyna micacea 
Esp ), a western corn borer (Helotropha rent form is atra Grt 1, a new eastern 
corn borer (Aparnea ntetitans amcricana Spey.), the bollworm or corn ear worm, 
the spin die- worm ( Aehatodes zeae Harr.), the glassy cutworm (Hidcmia devas- 
tator Brace, and the parsnip wobworm (Deprcssana hcravhanm I)e G.). 

Notes on an Ephestia, an insect injurious to stored dates in Khargeh 
Oasis, L H. Gouc.h ( liul. Hoe Knt. Fgyptc , 10 (1917), Ao, pp. 133-1 J t 0^\3\, 
pi. 1). — This is a brief account of an Ephestia, the larva* of which fml in the 
dates and reduce the value of the fruit. “ Up to the present the oasis Ephestia 
has chiefly been recorded from dates grown in Khargeh and Pakhloli Oases. 
Dates obtained from Salhieh, in the northeast of the Delta, were found to he 
attacked by 1J. calidella and by /?. cautellu The larvae of both these species 
differ in their habits from the oasis Ephestia. ... In both eases the resting 
stage is passed as larvae, not as pupae nor as eggs, and in bolh eases the larvae 
spin cocoons in which they remain during their resting stage.” 

Cure for iris borer, W. N. Flute (Flower Grower , 8 (1921), No 2, p. 32). 

The iris borer, which is found in most species of iris and closely related plants 
like the blackberry lily, lays its eggs in autumn on the old leaves of the iris. 
The larva hatches out in the spring bores down through the sheaf of leaves, and 
soon establishes itself in the rootstock, where it is almost impossible to reach it. 
The best remedy is said to consist in burning over the iris beds in early spring 
before it has gained access to the rootstock. Burning of a thin cover of dead 
weeds raked over the irises, when the wind is right, is said to be sufficient to 
destroy the borer. 



760 


EXPERIMENT STATION RECORD, 


lVo4. 4& 


The mosquitoes of Canada, H. G. Dyak (Roy. Vanad. Inst. Trans., 13 (1981 ), 
No. 29 , pp. 71-120).- —This includes a key to the tribes and genera of Canadian 
mosquitoes, descriptions of the genera and species with records of their occur- 
rence in Canada, and tables for their separation. 

Anopheles and sea water, with observations on the influence of salinity 
on the dovolopmcnt of American species, T. H. J>. Griffiths (Rub. Health 
Rpts. [U. S \, 36 (1921), No. 18, pp. 990-1000) .—“A. crucians was found to 
propagate in sea water diluted to a maximum salinity of 10,088, or slightly more 
than 50 per cent average sea water. The transfer of A. ctuctanx larvae which 
had started their development in brackish water to sea water did not unfavorably 
affect their subsequent development. 

“A. (juadrimamlatus was not found to breed in numbers sufficient to be of 
sanitary importance m a higher salinity than 10,003, or 1.5 per cent sea water. 
In one case two larvae found in water with a salinity of 10,018 developed into 
A. quadrimaeulatus imagoes, but this observation requires confirmation as to 
whether this species may complete its entire water cycle in so high a percentage 
of sea water. The question is raised as to whether A . quadnmaculaius larvae 
may not withstand a much higher salinity intermittently than continuously. 
Specimens of A. quadrimaculatus transferred from fresh pond water to sea 
water, salinity 10,100, were all killed within 12 hours. 

“ A punctipcnnix was not found developing m salt or brackish waters. This 
species breeds under a wider range of conditions than either A. quadrimac/u- 
la tux or A. crucians , but apparently does not survive in salt of brackish waters. 
Larvae of A. punctipenms all died within 7 hours when put into sea water.” 

District of Columbia Diptera: Scatopsidae, W. L. McAtel ( Unt . Soc. 
Wash. Proc ., 23 (1921), No. 5 , pp. 120-124). 

Dispersion of flies by flight, F. C. Bishopp and E. W. Laake (Jour. Apr. 
Research [ U. S.], 21 (1921), No. 10, pp. 729-766, pi. 1 , ftps. 2). — This is a report 
of the investigations conducted by the Bureau of Entomology. U. S. Depart- 
ment of Agriculture, in northern Texas during the summers of 191(5 and 1918, 
with a view to securing some definite facts as to the tendencies and possibilities 
of dispersion of injurious species under rural conditions. In discussing pre- 
vious work reference is made to the experiments of Copeman et al. in Great 
Britain (E. S. It., 30, p. 058), and Parker in Montana (K. S It , 30, p. 50), and 
to the observations of TIodge on Lake Erie (E. 5S. K., 30, p. 159), and of Ball off 
the coast of Florida (E. S. It., 39, p. 800). 

The results obtained in the trapping of marked flies at distances of from 
4 to 17 miles from approximately 231,000 that were released have shown the 
maximum distance of spread from the point of release to be as follows for 
the several species: Musca domestica 13.14 miles, Chrysomyu macellaria 15.1 
miles, Phormia repina 10.9 miles, Luctlia scricata 1.2 miles, L. caesar 3.5 miles, 
Synthesiomyia brasiliana 0.5 mile, Sarcophaga spp. 3 miles, Ophyra leucostoma 
7 miles, O. acnescens 4.1. miles. In these tests it is considered that too few 
individuals of species other than M. domestica, C. macellaria, and P. reyina 
were liberated to form a reliable guide to their dissemination tendencies. 

“Marked tiles of all species dispersed in all directions from the point of 
liberation Among the stimuli inducing dispersions the desire for food and 
the desire for places for opposition appear to be among the strongest. 

“ The fact that many towns, farmhouses, and other favorable feeding and 
breeding grounds were passed by the flies shows that M. domestica, C. macel- 
laria, and P. rcgina at least are not satisfied by the mere finding of these places, 
but have marked migratory habits. C . macellaria evinces stronger tendencies 
toward migration than does M. domestica . This tendency in P. regina under 
optimum climatic conditions for the species is probably equal to that in C. 
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mavellaria. The other species were liberated in numbers too few for con- 
clusions to be drawn* but 0. leucostoma and 0. aenescens show marked ability 
to travel considerable distances. 

“ The exact relation between direction of dispersion and direction of wind 
could not be determined from the results of these experiments because of 
the choppy wind conditions experienced. There appears to be a tendency for 
M. domes tica and 0. maceUaria to go with the wind in greatest numbers, but 
they are shown to travel against and at right angles with it as well. It is 
concluded that under natural conditions the inlluence of moderate winds on 
dissemination is not of great importance. The e\idence gained justifies the 
conclusion that the passing of vehicles along the highways was not ft dominat- 
ing factor in the dispersion of any species of nil's in these tests. This does 
not mean, however, that llies under other conditions may not be widely scat- 
tered by artificial means. 

“ These tests show that the house fly, screw- worm fly, and black blowfly 
spread rapidly for many miles. C waecUaria was recorded about 8 miles from 
the point of liberation m less than 24 boms and 10 miles in less than 48 
hours after liberation. P. reguia was roco\eml about 11 miles away in less 
than 48 hours after release. XL domesttca was recovered over C miles trom 
the point of release in loss than 24 hours. Males as well as females of the 
principal species used in these 'experiments may travel many miles. 

“The maximum longevity of the marked flies after liberation as shown by 
the records of capture was: A/, (foment ica If) days, C. marellatia IT days, P. 
regina 10 to 11 days, (). amesvem G to 8 days, N arcophaga .sp]>. 11 to 12 days. 
While in the fourth experiment no market! llie^ were captured m the more 
distant traps (about IT miles from the pmni of release), it is the author’s 
belief that the limits of dispersion were not readied in that test, and that 
where great numbers of flies are emerging constantly the distance traversed 
may he much farther than the maximum here determined. The facility with 
which flies tra\el many miles emphasizes the impoitanee of the general appli- 
cation of sanitao measures looking toward the suppression of fly breeding.” 

A comparison of the cabbage maggot control test at the market-garden 
held station in 11)18 and 1920 (Mass. Aar Col.. Mo. Jour. Ext Work for 
Market Gardeners , No 34 ( 1921 ), pp 3, 4 ) — The use of tar-felt disks in the con- 
trol of the cabbage root maggot bv certain market gardeners near Boston, who 
have accepted this practice as necessary to grow a successful early cabbage crop, 
led to the tests here recorded. 

The results have led to the conclusion that tar- felt disks, applied the same 
day the plants are set, will practically insure protection if they are put on 
correctly. At a cost of $2 to $2 HO per 1,000, and ot $1 per 1,000 for their 
application, the expense for T,tKK) plants per acre is about $24.50 per acre. 
With the gain resulting, which amounted to nearly 2 tons per acre, tlielr appli- 
cation on early cabbage ought to be a paying proposition, since at 1 ct. per 
pound there would be a return of the original cost plus a 50 per cent dividend. 

A naturalist on Lake Victoria, with an account of sleeping sickness and 
the tsetse fly, C. I). U Carpenter ( London : T. Fisher Unwin , Ltd., 1920, pp . 
XXIV+388, pis. 56, figs. 2) — This work includes much data of interest to the 
economic entomologist, m amnia logist, and ornithologist, in addition to the dis- 
cussion of the tsetse fly and its relation to sleeping sickness. 

The greyback beetles, J. F. Illingworth ( Aust . Sugar Jour., 13 (1921), No. 
Jf, pp. 72, 73 ). — Attention is called to the fact that the gre.vback beetle, an 
enemy of sugar cane in Australia, should be known as the Lcpidodcrm a albuhir - 
turn. 
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Special investigations of the life history, etc., of Phytalus smith! (Arr. ) 
under Barbados conditions, B. A. Bourne ( Barbados Dept. Agr. Rpt ., 1919-20, 
pp. 18-31, figs. 2). — Included in this report of investigations conducted are 
descriptions of the stages in the life cycle of P. smdthi , insectary methods of 
study, an account df its life history and habits including data in tabular and 
chart form, and an account of its natural control. 

The cane beetle borer in Fiji, Ithabdoeneniis oliscura Boisd., It. Veitch 
{Colon. Sugar Refining Co. [Ftjj,], Agr. Rpt., 4 {1919), pp. 23, figs. 7). -“This Is a 
HRimnary of information on the present status of this pest in Fiji and means for 
its control. 

The Colorado potato beetle and its control, M. H. Swknk {Nehr. Potato 
Impr. A S 80 c. Ann. Rpt.. / {1919), pp. 49-57, fig. 1). — It is said that the Colorado 
potato beetle has occurred injuriously for many years over all of eastern 
Nebraska east of the ninety-seventh meridian, as well as west to Frontier and 
Hitchcock Counties south of the Platte 1 liver and west to Key a Paha County In 
the Niobrara Valley. U\er the remainder of Ihe State, particularly in the im- 
portant potato-growing districts of western Nebraska, it was not a very im- 
portant pest, ^though present in small numbers, prior to 1919, in which year it 
became quite common and in the Box Butte region, at least, was the cause of 
more or less serious injury. The beetle is said to be normally two-brooded in 
the latitude of Nebraska. 

The life history of Kpilachna dodeeastigma Mills, in Delhi, ,T. E. A. 
den Doop ( Teysmamtia , 80 {1919), No. 6, pp 248-258, pi. 1). — An account of 
studies of the lady beetle R. dodeeastigma, which is a source of injury to the 
potato and cucurbits. 

Killing boll weevils with poison dust, B K. Coad {IK S. Dept. Agr. Year- 
hook 1920, pp. 241-252, figs. 2). —A popular summary of information based upon 
investigations, a summary of the present status of which hats been previously 
noted (E. S. It., 4,% p. SM). 

Bee culture in Virginia (Va. Dept. Agr. and Jmmigr. Leaflet 6 [192/], pp. 
5). — A brief popular account. 

Report of the State apiarist for the year ending October 31, 1918, 
F. E. Millen et al. {Iowa State Apiarist Rpt., 19/8, pp. 68, figs. 11).— This 
report of the State apiarist includes a number of papers ou different phases 
of beekeeping, including one on The Evolution of Beekeeping Practice in the 
United States, by G. S. Demuth (pp. 58-G2) and another on The Importance of 
Bee Behavior in Practical Beekeeping, by K F. Phillips (pp (>2-G8). 

Report of the State inspector of apiaries, L. E. Matteson {Arts. Stale Insp. 
Apiaries Rpt., 1920 , pp. 14)- — 1 'This is a report of inspection work of the year, 
the details of winch are presented in tabular form 

No?es on the distribution and bibliography of North American bees of 
the families Apidae, Mellponidae, Bombidae, Euglossidae, and Antlio- 
phorldae, F E. Lutz and T. I>. A. Uockeuell {Bui. Amcr . Mm. Nat. Hist., 42 
{1920), pp. 491-641)- — This includes records of interest to the economic ento- 
mologist. 

Studies of ants, I, A. Forel {Le Monde Social des Fourrnis du Globe Com- 
part (I Celui de VJlomme. Genet a: Li hr. K undig , 1921, pp. XIV -j- 192, pis , 3 , 
figs. 31).— In this, the first of five volumes, the author deals with the phylogeny, 
ontogeny and polymorphism, external anatomy, internal anatomy, classification, 
geographical distribution, and fossil ants. 

Hornets and other social wasps (Sri. Amer. Mo., 8 {1921), No. 4, pp. 307-310, 
figs. 8) — This is a discussion of nest building and community life among the 
Vespidae. 
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Correlation of taxonomic affinities with food habits in Hymenoptera, 
with special reference to parasitism, C. T. Bbuks {Amor. Nat., 55 (1921), 
No. 637, pp. 184-164 )* — This discussion includes a bibliography of Uve pages. 

A list of cecidia reported from Egypt up to the present time, B. D^bski 
(M4m. ftoc. Ent. Egypte , 1 (1918), No. 4, pp. 38).— The first part of this paper 
includes a bibliography of five pages ; the second part consists of a list of host 
plants and their cecidia. 

Control of red mite on fruit trees, W. K. Dallas (Neio Zeal. Jour. Affr., 
22 (1921), No. 8, pp. 171-174)’ — The results of the work during the season are 
said to confirm those obtained the preceding year, namely, 1 ha t lime sulphur 
has apparently no detrimental effect on the hatching of red-mite eggs, but that 
it is effective against live miles, the infestation in all cases being much reduced 
compared with what it was when the experiments began, it was observed that 
the mites were more readily controlled by lime sulphur where the trees, during 
their dormant period, had receded an oil spray. 

“ Careful examination of the trees in plats 1 and 2 indicates that Gargoyle, 
1 : 60 t plus 2.5 lbs. soap, is more effective than Federation oil 1 : 80, plus 2.5 lbs. 
soap. Gargoyle heated to 120° F. (dormant spray) was very effective. It was 
observed on examination after the heated mi was applied that a large per- 
centage of tiie red-nnle eggs had turned white. Of the seven plats treated, this 
one is easily the freest from the pest. 

“ Calsulph lime sulphur has been effective. Caustic soda, 1:10 dormant 
spray, while being \ cry effective against mussel scale, did not appear to have 
any effect upon red mite egg s.” 

FOODS — HUMAN NUTRITION. 

Food for farm families, H. W. Atw atkk (U. ft. Dept Apr Yearbook 1920, 
pp 471-484)^— Farm diets are discussed on the basis of 500 studies made by t tie 
Office of Home Economics in cooperation with the Bureau of Markets in 41 
States among people of 1G nationalities, 73 being farm families A larger total 
weight of food, freer use of animal foods, chiefly milk, and of vegetables and 
fruits were noted for the farm families. “ There can be no doubt that the food 
eaten on the average 1 American farm is abundant, wholesome, and varied enough 
for health and enjoyment. Common observation and accurate studies all indi- 
cate that, in general, no large group of the population is better nourished or 
secures its food so cheaply as the farm families of the United States.” 

Studies on the digestibility of proteins in vitro.— I, The effect of cook- 
ing on the digestibility of phaseolin, H. < Wai human and C. O. Johns 
(Jour. Biol. Chnn., 46 (19,21), No. 1 , pp. 9~1 7) --To determine whether the 
better results obtained with cooked than with raw navy beans in the feeding 
experiments previously reported (E. S K., 42, p. 7. Id) were due to greater 
digestibility of the protein through cooking, digestion experiments in vitro 
were conducted with raw and cooked phaseolin. The samples were digested 
with pepsin m n/10 acid at 37° C., the acid neutralized, and the digestion con- 
tinued with trypsin in 0.5 per cent NaJVh or in n/ 20 NaOH. At the end of the 
digestion period the activity of the enzyms was destroyed by beating in a 
steam bath at 80° for 5 minutes, and t lie extent to which proteolysis had pro- 
ceeded was determined by estimations of the amino nitrogen in 10 cc aliquots 
from the filtered reaction mixtures, correction being made for all reagents used. 

The results obtained indicate that phaseolin is rendered more readily digest- 
ible by boiling with distilled water. Cooking for 5 minutes gave a noticeable 
Increase in digestibility, and cooking for 43 minutes produced the maximum 
effect. 
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Does growth require preformed carbohydrate in the diet? T. R. Osborne 
and L, B. Mendel (Hoc Expt. BtoL and Med . Proc ., 18 (1921), No. 5 , pp. 186, 
187). — The authors report briefly that rats receiving a diet in which the amount 
of digestible carbohydrate is exceedingly small can grow from an early age to 
adult Size. The rations fed in the experiments from which these conclusions 
are drawn included protein in the form of casein, edestin, or lean beef thor- 
oughly extracted with boiling water, inorganic salts, agar, lard, butter fat, and 
0,4 gm. daily of dried brewery jcnst as a source of vitamin B. 

Growth on diets containing more than 90 per cent of protein, T. B. Os- 
borne and I,. B. Mendel (Nor. Expt. Bwl. and Mad. Proc., 18 (1921), No. 6\ 
A T o. 167, 16S). — Following the authors’ successful experiences m growing rats 
on foods extremely poor in carbohydrates, as noted above, or in fats (E. S. It., 
45, p. 164), similar experiments were conducted using diets containing only 
minimal quantities of both carbohydrate and fat. The mixtures included protein 
95 per cent and inorganic salts 5 per cent, together with vitamins A and B in 
the form of tablets of alfalfa (0.4 gm.) and dried brewery yeast (0 2 gm ) daily. 
On those diets, with casein furnishing the protein, the experimental animals 
have already grown to three times their weight at the beginning of the ex- 
periment. 

Studies oil the inorganic constituents of milk. — I, Chlorkls in human 
milk, W. It. Simmon and W. Denis (Anicr. Jour. Disease# Child an, 21 (1921), 
No. I/, pp. 889-400, fiy. 1).— A study of the eldorin content of 227 specimens of 
human milk by the McLean-Van Slyke titration method (E S K., 34, p. 507) is 
reported. 

The results obtained indicate that t he salt content of human milk is subject 
to great variations during all periods of lactation. The average eldorin con- 
centration of milk from all types of women at all periods of lactation was 58 2 
mg. per 100 oe of milk. The average after the second week of lactation was 
52 6 mg. Normal mothers giving large amounts of milk showed a minimum 
variation in the eldorin concentration of their milk, with an average of 881 mg. 
Diet was apparently without effect on the ehlorin concentration of the milk. 

A souring of beef caused by Bacillus megatherium, IT Btjn yea (Jour. 
Ayr, Research [ U . N.l, 21 (1921), No 9, pp. 089-698, das. 2). — A bacteriological 
and chemical investigation of the cause of the phenomenon known as sour 
beef is reported from the Bureau of Animal Industry, U. S. Department of 
Agriculture. From a s]>eciinen of sour beef sent from one of the large pack- 
ing houses were isolated three organisms, two of which proved to have no 
significance. The third, which was found to bo responsible in pure culture 
for the souring of beef, was identified as B. megatherium. This organism was 
found callable of souring beef with the production of propionic acid under a 
wide range of temperatures but not in the absence of oxygen. It proved non- 
pathogenic for experimental animals (rabbits and guinea x>igs), and did not 
produce an appreciable amount of toxin when propagated upon raw beef. 

The effect of raw onions on gastric digestion, E Wtlbijand (MUnvhen. 
Med. Wchnsckr 67 (1920), No. 41 , pp. f/7), 1177, fiq 1 ), — Following observa- 
tions on the favorable effect of raw onions on the course of intestinal catarrh 
and dysentery, the author conducted experiments on dogs with gastric and 
duodenal fistulas to observe the effect upon the amount of secretion and its 
acidity of the addition of raw onions to a basal ration of potatoes. The results 
obtained led to the conclusion that the favorable action of the onions is due to 
an increase in acidity and an increased secretion of the gastric* juice. 

Bromin existing normally in animal tissues, A. Damiens (Huh 80 c. Chim. 
Biol., 8 (1921), No. 8 , pp. 95-104 ). — Essentially noted from another source 
(E. S. Ik, 44, p. 713). 
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The causes of variation in the content of zinc in vertebrates: Influence 
of age, G. Bertrand and R. Vladekco ( Compt . Rend. Acad 8Vf (Paris], i7£ 
(J921), Vo. 12, pp . 768-770 ) — As part of an investigation of the causes of 
variation in the content of zinc in the same organs of different animals of the 
same species noted in a previous study (E. S. it., 45, p. 307), a study has been 
made of the amount of zinc in several vertebrates, including mice, rabbits, 
guinea pigs, and chickens at different ages. The general conclusion drawn 
from the results obtained is that the proportion of zinc is greatest soon after 
birth, diminishes gradually, remains fixed around a minimum until old age, 
and then increases. 

The water-soluble B vitamin content of certain vegetables, <i. 0 Dunham 
{Military & tor/7., j# (1921), No 2, pp. 228-22 $. tips. 8). — ' The vitamin R content 
of various vegetables was determined as follows: Albhio rats from 4 to 5 weeks 
old were fed ad libitum a basal ration of casein 20, starch 01, butter tat 15, and 
salt mixture 4 per cent until growth had ceased and in some cases a slight de- 
crease in weight hud occurred. The air-dried find pulverized vegetable to be 
tested was then ted in decreasing amounts apart from the daily ration until 
the weight lx came constant at some point between 75 and 100 gm , when the 
rat was 100 to 130 days old. The feeding of the ration thus adjusted to main- 
tain a constant weight was continued for 30 days, during which time the weight 
should remain constant with an allowable variation of ±4 per cent. At the end 
of this period 500 mg. daily of dried yeast was added to the diet in place of the 
substance tested. Immediate restoration of growth indicated that the lack of 
growth was due to insuthciency of vilairnn B. 

As tested thus the daily dosage in milljgiams of the vegetable food products 
examined was as follows* Baker’s yeast 50, potato raw 05, potato boiled with 
skins 05, potato boiled without skins 125, potato baked 100, spinach boiled 85, 
cabbage raw* 70, cabbage boded 95, carrots raw 70, carrots boiled 105, turnips 
boiled 105, peas canned uncooked 115, and peas canned with boiling 125 mg. A 
comparison of the raw’ and cooked foods showed that some of the vitamin is 
extracted by the cooking water and lost when this water is discarded, as was 
the case in the experiments reported. 

The nutritional requirements of yeast. — III, The synthesis of water- 
soluble B by yeast, V. E Nelson, E T. IVumeb, and K. Oehsnv (Jour. Biol. 
Chcrn ., .{6* (1921), No. 1, pp 7 7-81. fig. 7). — Continuing the investigation pre- 
viously noted (E. S K., 45, p. 505), evidence lms been obtained that baker’s 
yeast can synthesize vitamin B. Yeast which had been growing continuously 
for a year, as described in the previous paper, was air-dried and used ns a 
source of vitamin B in feeding experiments with rats on « diet of casein 18, 
salt mixture 5, butter fat 5, and dextrin 72 per cent. The addition of 2 per 
cent of the yeast grown on the synthetic ration proved suttieient to promote 
rapid growth in animals declining on the basal ration. 

Vitamins and yeast growth, R. J. Williams (tour Biol Ghem 1(6 (1921), 
No. 1, VP • 118-118, fia. 1 ). — The author reports determinations by the yeast 
method (E. S. It., 43, p. 614) of the vitamin content of the materials selected by 
Osborne and Mendel for the determination of their content in vitamin B by the 
use of growing rats (E. S. R , 42, p. 759). Water extracts of the materials were 
used in two dilutions, one twice ns concentrated as the other, and the value of 
the material in question was expressed in milligrams of yeast which would be 
produced under given conditions from the extract of 1 gin. of the material. 

In commenting upon the method, it is noted that a proportionality between 
growth produced and vitamin added is obtained only when a very small seeding 
of yeast is used and the initial growth is measured. If a larger amount of 
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yeast is used for seeding and growth is allowed to go to completion, increasing 
vitamin content in some cases was found to have a distinct retarding effect. 
This is thought to explain the contrary results obtained by Fulmer et al. (E. S. 
R„ 45. p. 5(>5). An exception to tbls was noted in the case of cabbage, new 
potatoes, spinach, carrots, and sprouted barley, the higher concentrations yield- 
ing better results. Since these substances are good sources of vitamin 0, the 
suggestion is offered that vitamin C as a secondary factor may stimulate yeast 
growth. 

The results obtained are in general considered to be in satisfactory agreement 
with those obtained by Osborne and Mendel. “Rakers’ yeast, however, by the 
yeast method shows a much higher vitamin content than brewers’ yeast, whereas 
by animal-feeding experiments here reported brewers’ is found much richer. 
A bakers’ yeast extract is found to be richer as regards the growth of bakers’ 
yeust than a brewers’ yeast extract. A brewers’ yeast extract, however, is 
richer in affecting the growth of brewers’ yeast than a bakers’ yeast extract. 
This is interpreted to mean that there is some specificity in growth stimulants, 
but not necessarily two totally different substances stimulating the growth of 
the two varieties of yeast.” 

Some observations on the stability of the antiscorbutic vitamin and its 
behavior to various treatments, N. R. Ellis, U Ntfenbock, and E. H JIaut 
(Jour, Biol . C ■hem , ^6 (JD21). No. 2, pp. SM-StiO, figs. IS) — In this preliminary 
work on the properties of the antiscorbutic vitamin, the authors report that the 
desiccation of cabbage m an atmosphere of CO* for 35 hours at 05° O. destroys 
the vitamin. The fermentation processes involved in the making of sauerkraut 
from cabbage and silage from corn also result in the destruction of vitamin O. 
The vitamin was not removed from orange juice by ether or by aeration, but 
was destroyed by oxidizing agents such as hydrogen peroxid and potassium 
permanganate. Blood charcoal and the Ohamberland filter removed a consid- 
erable amount but not all of the vitamin from the orange juice. 

Accidents of the scorbutic type in animals on a normal diet, but sub- 
mitted to the action of thyroid extract, <i. MorniQUAisn and R. Michel 
( Compt . Rend. 8oc. Biol. fPflml, (1921), No. 1 , pp. ) . — A study of the 

effect of alteration of the metabolism of guinea pigs through administration of 
thyroid extract is reported, with the following results : 

Animals on a scorbutic diet of 30 gm. barley plus 10 gin, of barley dried for 
48 hours at 37° C. died in 50 days with marked scorbutic lesions. Others sub- 
mitted to the same diet plus 0 0005 gin. thyroid extract died in 15 to 18 days 
with more or less intense scorbutic lesions of the bones (friability of bones, 
softening of the vertebrae, anil vacuolated appearance of the epiphyses ) . Ail- 
other group of animals which had been maintained in good health on a normal 
diet was continued on the same diet with the addition of from 0 00025 to 
0.0005 gm. of thyroid extract. All on this diet succumbed in from 13 to 31 
days with lesions of the scorbutic type These animals, although consuming a 
daily rutiou capable of maintenance and even growth, (lied in a state of great 
emaciation, in stdl another group fed a richly antiscorbutic diet plus the 
thyroid extract, two of the animals died in 14 and 21 days, respectively, with- 
out lesions of the bones, while another presented lesions of medium intensity. 
In a final group fed an antiscorbutic diet plus very small amounts of thyroid 
extract, one died in 71 days after a loss in weight of 35 per cent and with 
acute symptoms of scurvy. 

The conclusion drawn is that it is possible to obtain in guinea pigs lesions 
of a scorbutic type, similar to those provoked by a vitamin-poor ration, by the 
addition of thyroid extract to a complete antiscorbutic ration, the lesions seem- 
ing to depend in part at least ujion a considerable increase in metabolism. 
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Antiscorbutic potency of milk powders, E. B. Habt, H. Steenbock, and 
N. R. Ellis ( Jour Biol . Chem 46 (1921), No. 2, pp. $09- $18, figs. 12 ).— A study 
is reported of the relative antiscorbutic potency of milk powders prepared by 
the three processes followed in this country: fl) The Merrell- Soule or spray 
process; (2) the spray process, developed at the California Central Creameries, 
in which the milk is not condensed before being dried and the powder is cooled 
and removed a few seconds after being dried ; and (3) the Just process, involv- 
ing the drying of the milk on heated rolls. The powders were used in guinea pig 
feeding experiments as 40 per cent of a ration containing in addition 40 per 
cent of rolled oats. It) per cent of heated alfalfa hour, and 1 per cent of NaOI 

With allowances tor the factor of the initial quantity of vitamin 0 in the milk 
as influenced by feed, the powders were found to vary in their potency with 
the process used in (heir manufacture, the spray processes being more destruc- 
tive than the Just process. “These results should in no way condemn the milk 
powders made by spray processes. They only point out their limitations when 
used as the sole source of nutrients in infant feeding. 

“Probably with all milk powders, Irrespective of method of manufacture, the 
safes t procedure in a restricted dietary, particularly in Infant feeding, is to 
supplement them with some potent source of the antiscorbutic vitamin. A pos- 
sible exception to this statement would apply to the powders made by the Just 
process from summer produced milks, or even winter-produced milks where the 
cow's ration is made rich in the antiscorbutic vitamin by the proper selection 
of rools and tubers,” 

Infantile scurvy following the use of raw certified milk, II. K. Fablcr 
(Amcr. Jour. Diseases Children, 21 (1921), An. 4, pp. 401- , /05). — A case of 
scurvy is reported 111 an infant fed from birth on modified, raw, certified milk 
to which small amounts (a total ol about 0 84 gm. daily) of sodium citrate had 
been added. While definite pi oof wax not obtained that the sodium citrate 
destroyed the antiscorbutic vitamin of the milk, the author is of the opinion 
that the use of sodium citrate in infant feeding over long periods should pro- 
visionally he regarded as dangerous. 

The menace of scurvy in Vienna, H (-tuck and E ,T. I)\lyell (Winter 
Khn . 11 ehmtehr , 3 2 (1919), No 91, pp. 1919, 1220). — The authors discuss briefly 
the presence of scurvy in Vienna M019) among infants and young children. 
The epidemic is thought to be hugely the result, of the lack of iresh milk or of 
repea toil beating of the fresh imlk on account of transportation difficulties. 

A dietetic production of rickets in rats and its prevention by an inorganic 
salt, H (J. Sherman and A. M. P aiten 1 1 ei ai er (Hoc. Kxpt Biol, and Med. Broc„ 
18 (1921), No. (>, pp. 198-191' 1. —A brief report is given of observations which 
demonstrate that rickets may he caused or prevented without change in either 
the protein or vitamin components of the diet and, therefore, that neither of 
these can lie regarded as a necessarily predominating factor. 

The histological criteria for the diagnosis of rickets, as based upon the 
microscopic examination of ribs and femora partially decalcified in Mueller’s 
fluid, and in some cases confirmed by X-ray examination, were as follows: 
“(1) The great increase in width of the zone of growing cartilage, and its 
irregular projection toward the diaphysis, (2) the failure of calcium deposition 
in the zone of preparatory calcification: and (3) a pronounced increase in the 
osteoid margin, both in the region of the inetapbysis and along the shafts of 
the bones.” 

In the authors’ experience the calcium content of the body of growing rats 
increases at a greater rate than the body weight until at about 4 months the 
adult percentage, 1 to 1.25 per cent, of the body weight is reached, after which 
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the weight of body and weight of calcium continue parallel until growth is 
complete. In rats placed at weaning on a diet of patent flour and sodium 
chlorid, both body weight and calcium ceased to increase and the animals died 
in about 6 weeks, showing multiple fractures, marked deformity of the thorax, 
and osteoporosis, but not typical rickets. On a diet of patent hour 95, calcium 
lactate 8, and sodium chlorid 2 per cent, or on a similar diet with the sub- 
stitution of 0.1 per cent ferric citrate for its equivalent in calcium lactate the 
rats showed little or no growth in body weight, blit a sufficient gain in calcium 
to make the percentage of calcium after from 4 to 6 weeks about the same as 
that of a normal animal of the same age. Ali of the animals on this diet 
showed true rickets. With ail other conditions the same, with the exception of 
the substitution of 0.4 per cent of potassium phosphate for the same amount of 
calcium lactate, an increased assimilation of calcium resulted and rickets was 
prevented. 

A study of the relation of family income and other economic factors to 
pellagra incidence in seven cotton-mill villages of South Carolina in 1916, 

«T. Goldrerofir, G. A. W heeler, and E. Sydknstrtckkr (Pub. Health RpU. 
If/, ft.], 35 (1920), No /,(>, pp. 2673-27 V h fm 1 ) — This paper, in continuation 
of the detailed report of the pellagra investigation in South Carolina previously 
noted (E. S. It., 43 , p. 863), deals with the relation of conditions of an economic 
nature to the incidence of the disease. 

Among the many economic factors which had an important influence? on the 
incidence of pellagra, family income and food available proved the most potent. 
In general the pellagra incidence Mined inversely with the family income. 
Differences m incidence among \ Hinges who^e households were economically 
similar were attributable to diffei cnees in availability of food supplies respit- 
ing from differences in the character of the local markets, in the produce from 
the adjacent farm territory, and in marketing conditions. 

An experimental study of avian beriberi, G M. Euswlw (flour Path, and 
Bad., 24 (1921), No. 2, pp 175-191, Jiff 1) —A comparative study of avian 
beriberi and inanition in pigeons ami fowls is reported in clinical and histo- 
logical observations, together with similar observations of normal controls. 

The main clinical symptoms of avian beriberi as distinguished from the 
effects of inanition were all referable to a functional paralysis of the central 
nervous system. The histological changes were similar in gross manifestations 
to those of inanition, including hypertrophy of the adrenals, little or no change 
in the pituitary glands, and atrophy of the other organs. Microscopically they 
differed from those of inanition in evidence of nuclear degeneration, chroma- 
tolysis in the cells of the nervous system, and retention of lipoids in the 
adrenal cortex. 

The nucleic acid content of the organs of the ox was found to be related 
quantitative^ to the vitamin B content of the same organs ns determined by 
Cooper fE. S. Tt., 28, p. 760). Similarly the liver and brains of birds with 
beriberi showed a decrease in nucleic acid content, which was more marked 
in the liver than in the brain. The administration of vitamin B in the form of 
yeast to birds suffering from beriberi w'as followed by the removal of lipoids 
from the adrenal cortex, an increase in the nucleic acid content of the brain, 
the reappearance of the Nissl granules, and the disappearance of the paralytic 
symptoms. 

On the basis of these findings the author advances the theory that •* vitamin 
B is essential for the formation of nucleic acid. When the tissue content of 
vitamin B falls below a certain level the phosphorized lipoid, instead of pass- 
ing on to the central nervous system, is immobilized in the adrenal cortex j 
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the central nervous system begins to run shot! of nuclear material, and a 
functional paralysis occurs. If the nuclear shortage becomes very acute, the 
essential nerve centers in the medulla are at length affected and death ensues, 
but if vitamin B is given in time the lipoid of the adrenal cortex is liberated, 
the nuclear starvation of the central nervous system disappears, and the para- 
lytic bird is restored to health with dramatic rapidity. 

“ If the hypothesis which we have suggested be correct, several facts can 
be viewed in a new light. It becomes apparent wliy muscular activity, by 
using up nuclear material in the central nervous system, as evidenced by chro- 
matolysis, causes a shortening of the incubation period of beriberi; why, in 
fact, any condition such as growth, entailing an increased demand for nuclear 
material, should rapidly use up the available supply of vitamin B factor, while 
starvation, in which nuclear activity is reduced to a minimum, is not accom- 
panied by symptoms of beriberi.” 

Concerning toxic by-products of Bacillus botulimis, J. Bronfenbkenner, 
M. J Srm/ESj\oER, and P F Oku (Bor. Kxpt. Biol. and Med . Ptoc 7 8 (1921), 
No. 6, pp. 181, 182 ).-- In connection with studies of the botulinus toxin, It has 
been lound that when B. botuhnus is grown on a suitable medium other toxins 
are produced in addition to the specific toxin. On filtering such a culture 
through a Berkfold caudle and treating the filtrate with alcohol the secondary 
toxic products remain in solution. I rdra peritoneal injection into 17 to 22 gm. 
infix' of the alcoholic extract equivalent to 0.5 cc of the original filtrate is 
fatal, the animal dying in from 5 to 15 minutes with convulsive seizures. 

Similar products have boon obtained from cultures of atoxic strains of B. 
hoi utmus , and also from those of B. spot open vs. B tviani , and B prolcus when 
grown on minced meat broth These toxins are considered to be chemical by- 
products of the bacteiial metabolism rather than ordinary bacterial toxins, 
since tiny are dial.v znblo, act onl> m large amounts, and act immediately upon 
injection. These toxins art' thermostable, not being destroyed even in the 
autoclave' when heated in a sealed tube. Tn an open container, particularly in 
the presence of stiong alkali, their toxicity diminishes with \olatilization of 
basic pioducts 

[Botulism 1 \CaHf. M ate Bd Health Mo Bui , 16 ( 1920 >, No 3, pp. 32-52, 
ftps, 7). “-“This special botulism number contains the following papers, the sub- 
ject matter for which has in general been noted from other sources: The 
Prevention of Botulism fiom dunned Foods, by E. 0. Dickson; The Distribution 
of the Spores of B. botulinus in Nature, b.\ K. F. Meyer; Scientific Methods 
of Processing and Packing the California Ripe Olive, by F. Simonds; Olive 
Pickling and Sterilizing Experiments, b.v W V. Oruess; The Ripe Olive Indus- 
try, by C. II. Bentley; and Nutritional Worth of Ripe Olives, by M. E. Jaffa. 

ANIMAL PRODUCTION. 

Contribution to the physiology of development.— The process of growth 
during the hypofunction of one or more endocrine glands produced experi- 
mentally in young cats and dogs, A. Pugeuse ( Biochcm . e Tc/upia 8pcr., 0 
(1919), No . 3, pp. 01-84, fps. 5; also in Arch. Hal. Biol., 7 0 (1920), No. 1 , pp. 
1-34, fid* 3 ). — In young cats and dogs the author finds that unilateral thyro- 
parathyroidectomy tends to increase body weight, while the removal of one 
adrenal capsule retards growth. The simultaneous ablation of one thyroid 
and one adrenal body usually was fatal to eats younger than four months. 
The kittens rapidly lost weight, and at the time of death (SO to 104 days later) 
the body weight was about 20 per cent of the initial weight. The body fat 
was greatly reduced, and the bones became small and thin and contained rela- 
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tively Tittle nitrogen anti fat. -The remaining thyroid and adrenal body were 
found to be hypertrophied. Young dogs similarly operated on usually sur- 
vived, but grew slowly and contained little fat. Their bones, although small 
and thin, were not changed much in composition. In most cases the remaining 
glands were not hypertrophied, but where the thyroid was enlarged the thymus 
became noticeably reduced, and the hypophysis (pituitary body) was usually 
reduced greatly in weight. 

In adult animals the removal of a thyroid and an adrenal seemed to be 
without effect upon body development and iunction. In none of the experiments 
did the removal of the spleen have any influence on the results. 

The parathyroid glands, W. M. Boothby ( Endocrinology, 5 {1921), No. If, 
pp. — This is a critical review of the literature, with an extensive 

bibliography arranged in chronological order. 

From Hie evidence at hand, the author concludes that the parathyroids are 
distinct in function from the thyroid, and are not embryonic thyroid tissue. 
There is also indication that the parathyroids are concerned in some way with 
calcium and gimmdiu metabolism and that they play a part in the regulation 
or maintenam e of the acid-base equilibrium of the body. The presence of a 
very small amount of parathyroid tissue prevents or at least reduces the tetany 
which normally follows the removal of the parathyroid glands. 

A contribution to the study of the epiphysis cerebri with an interpreta- 
tion of the morphological, physiological, and clinical evidence. — I, The 
morphology and evolutional significance of the pineal body, F. Tilney and 
L». F. Warren (Awe? Anal. Mem. [Wistar Inst.], No 9 {1919), pp. 251, figs. 
91). — This is an elaborate survey of tbe published work on the structure of the 
pineal body, accompanied by a bibliography of 440 titles. 

From a stud.v of the gross and minute anatomy of the region in all classes 
of vertebrates and consideration of the embryologieal history, it is concluded 
that the pineal body is in no sense a vestige of an organ important only in the 
early evolutionary stages of the vertebrates Under tins view the connection 
between the pineal organ and the development of the parietal eye in the lower 
vertebrates Mas men J.\ an adaptation to niu'l a temporary need. All the 
organs in the pineal region are considered essentially glandular in function. 
While m some instances the pineal body may contribute its secretion to the 
eerebro-spinaJ fluid, m the higher vertebrates it belongs to the endocrine sys- 
tem and discharges its secretion into the blood stream. The physiological and 
pathological aspects of the organ aie to bo considered in subsequent publications. 

Contribution to the knowledge of the corpus pineale in the Mammalia, 
K. II. Ivrabbe (K. Dannie Vidensk. Selsk , Biol. Meddel., 2 (1920), No. 2, pp. 
Ill, pis. 7, figs. 5S). — The author has studied the embryology, anatomy, and 
histology of the pineal body m a large number of mammals ranging from mono- 
tronies to primates. 

Although the organ varies greatly in different species, there are certain fea- 
tures common to most mammals, particularly the conspicuous pineal cells, the 
general lack of connective tissue, and the occurrence of nerve cells of unusual 
types. The nucleus in a pineal cell is poor in chromatin and contains one or 
two nucleoli. The extensive vascularization of the organ, the occurrence of 
amitosis, and the extrusion of granules from the nucleus of the pineal cells 
are held to indicate that its activities are essentially glandular. One function 
suggested is the evacuation of the products of the metabolism of tbe brain. 
The organ in mammals is not considered a rudimentary pineal eye. 

There Is an 8-page summary in French and a bibliography of about 00 titles. 

A review of the chromosome numbers in the Metazoa, II, E. B. Harvey 
(Jour. Morph., 3% (1920), No. 1, pp. 1-6*7). — This is a check list of the published 
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chromosome numbers of vertebrates and the various groups of invertebrates, 
and supplements the author’s earlier review * of the chromosome numbers in 
annelids, arthropods, and coel enter ales. A short review of the occurrence of 
sex chromosomes and other types of heterochromosomes Is included. 

From a survey of the counts the author concludes that the chromosome num- 
ber is remarkably constant for a given species. Type numbers seem also to be 
characteristic of a related group, and it is held that most of the changes in 
numbers in related forms have resulted from the splitting or fusion of 
chromosomes. 

Contributions to the knowledge of mammalian gametogenesis. — I, The 
spermatogenesis of Mas silvaticus, II. Fkdkkley (Act a Sac. Kci. Fcnnicae, 
(1919), No. 6, pp. 37, pi 1 , fig. 1). — In this study of the spermatogenesis of a 
Held mouse In Finland, the author could not determine exactly the number 
of chromosomes in the Spermatogonia, but the reduced number was approxi- 
mately 21. An intranuclear body noticeable from the leptotene stage to the 
prophase of the first maturation division is thought to be a heterochromosome. 

Rejuvenation by experimental invig oration of the senile gonads, E, 
Stein ach (Arch. Entwicld, Alcch. Organ., 46 (1920), No. //, pp. 553-618, pis. 21, 
figs. 7).- — To increase the interstitial tissue in the gonads, the author operated 
on a number of rats in the last stages of senile decay. The usual operation 
in the case of males was the ligature and resection of either the ductus dif- 
ferentia or the ducts connecting the testes and the epididymides. Pieces of 
testes from young individuals were also implanted In some of the old males 
not otherwise operated on, and pieces of ovary from young rats were also 
implanted in old female rats. The operations had a marked effect, as the ani- 
mals acquired a full coat of hair and assumed the sexual instincts and charac- 
ters of much younger individuals. 

Degenerative changes in the seminal epithelium and associated hyper- 
plasia of the interstitial tissue in the mammalian testis, A. Kuntz (Endo- 
crinology, 5 (1921), No. 2, pp. 190 20^. figs In this paper the author con- 
tinues his experimental studies of degenerative changes in the testis (E S. 11. 
43, p. 269). 

In rabbits and dogs testicular degeneration followed unilateral resection of 
the ductus deferens in all cases in which 1 be lumen of the ductus became oc- 
cluded, and in three of the four dogs suhjet ted to this operation similar changes 
occurred also in the testis on the opposite side. In one ease where the dog was 
allowed to live 142 dajs after the operation, the seminal epithelium on the 
side operated ou was restored without reestablishment of the lumen. In two 
of the four dogs castrated on one side, degenerative changes appeared in the 
remaining testis. 

Hyperplasia of the interstitial secretory tissue was a constant accompaniment 
of the advanced degenerative changes in the seminal epithelium. The term 
hyperplasia is preferred to hypertrophy, used in the earlier paper, because the 
enlargement involves an increase in the number of cellular elements. The 
hyperplaslu is not considered a compensatory process. 

Attempt at a methodical determination of the degree of inbreeding by 
means of mathematical methods, .T, KjM&enlcky (Naturir. Wckmchr., 82 
(1917), No. 6, pp. 73-78). — This material has been noted from another source 
(E. S. H., 42, p. 63). The symbol Z n is used in place of I n in the inbreeding 
formula. 

‘Jour. Morph,, 28 (1916), No. 1, pp. 1 63. 

75469° -21 6 
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The mathematical treatment of the degree of inbreeding, F. BuetsoHNEI- 
dick ( Naturw . Wchnschr., 32 (191 7), No. 17 , pp. 225-2$9 ).‘ — The author criticizes 
KffiSeneck^s method of measuring Inbreeding because in some types of pedigree 
the coefficient may increase in value as additional generations are employed in 
the computations although no additional inbreeding is revealed by the extra 
generations. 

In the mathematical treatment of inbreeding the author uses a method in 
which the degree of inbreeding exhibited by a pedigree is taken as the weighted 
sum of the inbreeding in the separate generations. Tin* weights diminish in 
value with increase in the number of generations separating the propositus 
from the generation in which a particular case of inbreeding becomes effective, 
because in the author’s view a given repetition of ancestors is of less impor- 
tance as a contribution to inbreeding in remote than in recent generations. 

The fraction is selected for convenience as the weight or “ diminishing factor ” 
2 n 

for the nth ancestral generation. 

In working with a pedigree the author deals mainly with units of two 
ancestral generations, since inbreeding can not be disclosed by a less number 
except in cases of seif fertilization. If there are actually only three differ- 
ent grandparents, the inbreeding for two generations is or C 25 per 

cent (where } y2 is the diminishing factor), and if there are only two grand- 
parents the inbreeding is ()r 32.5 per cent. Any additional inbreeding 

involving collaterals only, (liseo\ei able from a knowledge of the grandparents 
of the parents, the grandparents of tin* grandparents, etc., is determined for each 
case separately. The extra determinations are averaged for a particular gen- 
eration, multiplied by the appropriate diminishing factor, and added to the 
similarly treated determinations tor the other generations. The sum is the 
total inbreeding revealed by the known pedigree. Continued brother and sister 
mating adds 12.5 per cent to the total for each ancestral generation considered 
beyond the first For a pedigree of 10 or more generations the sum exceeds 
300, but this defect is thought unimportant in practical work with pedigrees 
of domestic animals. 

The type of inbreeding resulting from the mating together of relatives be- 
longing to different generations is not treated in detail. The mating of parent 

and offspring is considered intermediate between self-fertilization and 

the mating of a half-brother and a half-sister ^ 2 X^- The coefficient comes 
out 15.625 per cent. 

Inbreeding and the biochemical specificity of the individual, L. Lohnkr 
(IUv lhol, 3 (1021), No. 2, pp. 129-1#), figs, 2 ). — The author claims that in- 
breeding is followed in all animals and plants by the same set of pathological 
conditions, which constitute a characteristic syndrome not produced in any 
other way. The idea that these conditions can be explained by the combination 
of hereditary factors is rejected, and the theory is proposed that the harmful re- 
sults of inbreeding How from the too great biochemical similarity of the par- 
ents. It is held that the offspring of related parents have chemical characters 
not conducive to the thorough functioning of the enzyuis and hormones con- 
cerned m growth and development. 
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Survey of the shifting judgment in live-stork circles concerning the 
mating of relatives, C. Oiilv (Jahrb. Wiss. u. Pralcl Tierzvcht, 18 (1919), pp . 
18-68 ). — The author traces the history of the idea of inbreeding and its impli- 
cations from the time of Albrecht Timer (end of the eighteenth century) to 
the work of Pearl and KM2eneck£, and shows how recent developments in 
genetics provide an adequate explanation of the phenomena associated with 
inbreeding. 

From scrubs to quality stock, D. S. Burch (U. S. Dept. Agr. Yearbook 
1020, pp. $21-838, figs. 13) — This is a report of progress of the “better sires — 
heller stock” campaign of the Bureau of Animal Industry ( E. S. It., 43, p. 
404). The author includes a revision of previously noted data (E S. It., 43, p. 
770) as to the ratio of male to female breeding stock in the different classes of 
farm animals The new ratios are: f'attle 1:17.5, horses 1:17.2, swine 
1:11.1. sheep 1:32 2, goats 1:23 0, chickens 1:23 0, and other domestic birds 
1 : 10 ( 1 . 

Hunts and the remedy, J. K. Moulek (U. 8. Dept. Agr. Yearbook 1020 , pp. 
225-2^0, figs. 7). — This paper is based upon a collection of breeders’ opinions as 
to the reasons for the occurrence of undersized animals and the measures likely 
to reduce the number of such occurrences Poor feeding methods and inferior 
breeding stock are the principal assigned causes for runts, hut parasites, 
disease, inadequate housing, exposure, and in the case of pigs the crowding 
incident to large litters are also considered important factors. Many of the 
runts in poultry are attributed to inbreeding. Most hog breeders seem to con- 
sider the raising of runts unprofitable, but some report successful growth by 
the use of special cure in feeding. 

On the assimilation of lime and phosphoric acid in the animal organism, 

F. Honcvmp and K. Diut.ut {iMndic Vern, Sta 03 (1010) , No. 3-J/, pp. 121 - 
““Experiments are reported with 12 rabbits. 3 pigs, and 2 lambs fed basal 
rations poor in ash to win eh were added bone meal and other preparations 
containing calcium and phosphorus. The utilization of (lie mineral matter 
furnished was estimated from the chemical composition of the bones in the 
case of the rabbits, and by the differences between intake and outgo in the case 
of the pigs and lambs. 

The assimilation of the minerals supplied was found to depend greatly on the 
individuality of the animals, lmt they all seemed able to satisfy their calcium 
and phosphorus needs from inorganic sources. The addition of inorganic prep- 
arations did not change the digestibility of the organic nutrients in the basal 
ration of oat straw, wheat giils, potato flakes, and wheat gluten fed to lambs 
There was some indication that an increase in lime intake increased the propor- 
tion of phosphorus assimilated. 

On the use of woody materials in live-stock feeding. — I, Researches con- 
ducted on corncobs, F. Scrim and G. Morbelu (8 fa?, 8per. Agr. flat, 52 
(1010), No. 5-6, pp. 238-265). — This is a study of the influence of hydrolysis on 
the composition of corncob meal. The untreated meal contained on a dry 
basis 38.6 per cent crude fiber and 57 per cent nitrogen-free extract. The 
pentosan content was 15.8 per cent 

After digestion in dilute sulphuric acid for two hours at 130° C. under pres- 
sure of less than two atmospheres, from 33 to 47.5 per cent of the material was 
converted into reducing sugar, the maximum sugar production occurring when 
1 part of the material was treated with 10 parts of 0.4 per cent acid. The 
yield of sugar was lower with a smaller proportion of w T ater, with shorter or 
longer periods of hydrolysis, and when the pressure was increased to 5 or 10 
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atmospheres. Hydrolysis with* hydrochloric acid resulted in a maximum sugar 
production of 40.5 per cent, while treatment of 1 part of the material with 5 
parts of 0.225 per cent nitric acid converted 44 per cent of the material into 
reducing sugars. Treatment with sodium hydroxid produced only traces of 
sugar. Glucose, arabinose, and xylose were identified among the soluble carbo- 
hydrates. 

On the use of woody materials in live-stock feeding. — TF, Kesearches 
conducted on wheat straw, F. Scrim and G. Dkogoul (Staz. Sper. Agr. Hal., 
52 (1919), No. 10-12, pp. 490-496 )- — As in the corncob investigations noted 
above, the authors found that the crude fiber decomposed into cellulose and 
reducing sugars when hydrolyzed wdh acids under pressure. The untreated 
straw contained 55.76 per cent crude fiber and 55.17 per cent nitrogen-free ex- 
tract, the pentosan con lent being 27.5 per cent. With a 10 per cent solution of 
sulphuric' acid for two hours at 150° C, hydrolysis produced the maximum 
proportion of reducing sugars, 52 50 per cent. There was a maximum produc- 
tion of 83 per cent sugar with hydrochloric acid (2,5 per cent solution) and 
34.8 per cent sugar with nitric acid (7.5 per cent). Treatment with sodium 
hydroxid resulted in only traces of reducing sugars. 

On the chemical composition and feeding value in different growth 
stages of tlie foliage and the twigs of a number of species of trees, 0 
Fnuicls (Landw. Vers. St a , ,97 (1921), No. 5-6, pp. 296 356 ). — The author 
reports extensive determinations of the chemical composition of the leaves, 
twigs, and branches of black alder, hazel, oak, beech, locust, linden, horse-chest- 
nut, black poplar, willow, birch, ash, and sycamore trees. Collections were 
made in May, July, arid October. The use of these materials as feeding stuffs 
is reviewed, and the digestible nutrients, particularly the protein, are estimated 
from published digestion trials. 

Forage materials fin the Sudan], A. F. Joseph (Wellcome Trap. Research 
Lab., Cfiern. Sect Lab. 18 (1921), pp. 11-21). — Proximate analyses including 
determinations of pentosans and soluble carbohydrates are reported of sam- 
ples of stalks, leaves, and straw of durrn and maize, dukn straw {Pcmisctum 
typhoid ium) , cotton leaves, lubia (Doliehos labhib), heads and stalks of naal 
grass (Oymbopogon nerval us), naal hay, and oom soof (Paninnn pyramid ole) * 

Beechnut oil meal and fruit pit oil meal, F. Honcamp (Landw. Vers. Sta , 
93 (1919), No. 8-4’ PP 91-106) — The ground dried residues of beechnuts and 
of fruit pits after oil extraction were each fed to two sheep during a 9-cla,\ 
digestion trial. The roughage was meadow hay which was also fed alone dur- 
ing a preliminary period, results of which are tabulated. The beechnut oil 
meal contained 87 per cent dry matter and on the dry basis had the following 
percentage composition: Crude protein 19.5, ether extract 4.9, crude' fiber 26.9, 
and nitrogen-free extract 40 5. The average digestion coefficients were: Or- 
ganic matter 40, crude protein 69 8, crude fat 96.2, crude fiber 21.5, and nitrogen- 
free extract 31.3. The fruit oil ineal contained on the dry basis crude protein 
26.1, ether extract 21, crude fiber 27 6, and nitrogen-free extract 30.7 per cent. 
The average digestion coefficients were : Organic matter 57.2, crude protein 83, 
ether extract 89.3, crude fiber 1 4.1, and nitrogen-free extract 73.2. 

Analyses of commercial feeding stuffs and registrations for 1921, C. S. 
Oath taut (New Jersey Stas. Bui 354 (1921), pp. 5-68 ). — This is a report on 
87G samples of feeding stuffs collected under the State law in 1920. Data as 
to the moisture, protein, fat, and fiber content of the following products are 
given: Alfalfa meal, brewers’ dried grains, distillers’ dried grains (corn, malt), 
malt sprouts, buckwheat feed, buckwheat middlings, buckwheat offal, coconut 
oil meal, cottonseed feed, cottonseed meal, corn gluten feed, corn gluten meal, 
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com-and-cob meal* hominy feed, dried beet pulp, linseed meal, peanut oil meal, 
rice bran, rye middlings, rye bran, wheat bran, wheat middlings, red dog, wheat 
mixed feed, middlings and palm oil, and various proprietary mixed feeds, calf 
meals, and poultry tods. The moisture, protein, fat, and phosphoric add in 
samples of meat scrap, fish scrap, tankage, and bone meal are also reported. 

The prices of 30 of these products in 1921 and comparative prices of 17 in 
the five preceding years are tabulated. 

The composition of some feeding stuffs, 11 de O. Marciiand and B. J. Smit 
{Union So. Africa , Dept Apr. But. 5 {1919), pp. 11 ). — The authors report the 
proximate composition of 34 samples of feeding stuffs derived from plants 
grown in South Africa, including corn, corn stover, mealie meal, cottonseed 
meal, soy bean cake, brewers’ dried giains, teff hay, alfalfa hay, beans and 
pods of Acacia oiraffac. beans of A. hotnda , Mcsembrurntlicmum flonhun&um , 
and grasses belonging to the genera Boutehvua, Digitana, Eragrostis, Ebrharta, 
Iletoropogon, Ischaemum. Panicum, IVnmsetum, Setaria, and Tnchloris. 

Feeding blackstrap molasses to young calves, It. (1. Calloway (Louisiana 
Stas. Bui ISO (1921), pp. 3-22, pp I).— Fourteen ttf'wborn calves were fed for 
upwards of 24 weeks on skim milk, a grain mixture (wlmat bran, corn meal, 
velvet bean meal, and oats, 2: 1:1:1), hay, and corn and soy bean silage. To 
the grain ration of half the calves was added blackstrap molasses, in small 
amounts at the beginning ami at the rate of 2 lbs per day for the older calves 
at the end The molasses had no laxative e fleet and did not produce scours 
when fed cautiousl\. It acted as an appetizer, increased the gains somewhat, 
and caused a reduction in the cost of laisiiig calves to the ago of six months 
at least. 

Judging sheep, (1 U Bfdell (V. S. Dept Apr., Fanners' Bui 1199 (1921), 
pp. 23, ftp*. 27).—' Directions are given, accompanied by detailed illustrations, 
lor judging sheep by means ot the scoie card 

Practical synopsis of canine races, IT Zwaknepoei (Ann. Mdd T Y't , 60 
(1921), No. 6, pp 26 $-269 ).— The author presents an artificial key to the breeds 
and \Miieth\s of dogs and also 'kr*sihes the types of coat color. 

The rate of growth of the domestic fowl, S. Ih:oi>\ (Jour (Bn Physiol , 3 
(1921). No 6, pp r i 63-770, ftps From the shapes of the emves plotted from 
data on the growth of chickens published by various investigators, th<> author 
concludes that the growth cycles are capable of being graduated by the equa- 
tion for an aulocatalytic monomolceular reaction employed in his earber 
studies on ovulation in the domestic fowl and growth ui dairy heifers (E. S. 
R., 45, pp 70, 378). Only one equation is reported, however, that for the 
growth of Rhode Island Red ch cks from hatching to the age of 14 weeks, as 
tabulated by Card and Kirkpntruk (E. S. R, 40, p 070). This equation is 

I ^2.7j-«“°- 1K2(< - 86 ) 

where x is weight in pounds and t is age in weeks. The first post embryonic 
cycle is followed by a second terminating somewhere between 24 and 2K weeks, 
depending to some extent upon the breed. From tin* weights of embryos re- 
ported by K. A. Hasselbalch * and b> Ramson and Edmond (E. S. R, 31, p 
172) indications are found of at least one and perhaps two definite growth 
cycles before hatching. 

Comparison of the power of the organs of flight in breeds of poultry, 
J. Chaine (Acte* Soc. Linn. Bordeaux , 7 1 (1919), Proc. Verb., pp. 27 -30) — The 
author makes comparisons between Cochin China fowls, which lie lias never 

* Skuiul. Arch. Physiol., 10 (1900), No G, pp. 353-402, 
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known to attempt flight, and Minorcas which are considered very good fliers. 
Definite measurements showed that the wings were much shorter in the Cochin 
Chinas relative to the body length, the pectoral muscles weighed relatively less, 
and the surface of the tail was much smaller in proportion to the body surface. 

Selecting laying hens, K B. Thompson (Arizona 81a. Circ. Si) (1921), pp. 8 # 
figs. #).— An outline is given of the physical characteristics of hens which are 
supposed to indicate egg production 

How can pullets he brought into laying? Mrs. G. R. Shoup ( Washington 
Hfa , West. Wash 8ta. lHmo. Bui., 9 (1921), No. h, pp. 55-51 ). — Suggestions are 
given for changes in the feeding schedule during the fall to induce pullets to 
lay. 

Maintaining a standard egg pack, (1 U Sitoup (Washington 8ta., West, 
Wash. 8ta. litmo, Bui., 9 (1921), No. pp. 53-55). — The author suggests the 
keeping of a few actively laying yearlings for a short time in the fall, so that 
their eggs, mixed with the eggs of the pullets, will bring up the average weight 
to that required for a standard egg pack, 45 lbs. per case of 30 doz. 

DAIRY FARMINGS — DAIRYING. 

Influence of condition on maintenance requirements of dairy cattle, 

A. C. McOandi.ish and W. G. Gakssuji (Iowa 8ta Research Bui. 60 (1920), 
pp. 403-^20, figs. 6). — Two cows, N'o. 1)1, a 10-year-old Ayrshire, and No. 3Gii, a 
senior 3-year old Guernsey X Ayrshire, were fed until tliov were moderately fat 
and then kept on a maintenance ration for 150 days during the winter of 1917- 
18 (period 1). In the following summer they were fed on pastuie and on oat 
hay until they became lean, and during the next winter were' again kept on 
a maintenance ration for 150 days (period 2). During each maintenance 
period a 10-day digestion trial was conducted wit h each animal and from these 
data the maintenance requiiements were computed wdth the results tabulated 
below. The gram ration foil consisted of hominy feed and wheat bran (3:2). 

Influence of condition (body weight) of cows on digestibility of uition and 
m ainfcnancc re gm re m c n ts. 
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The estimated coefficients of digestibility computed from the averages of 
Henry and Morrison are lower than those actually found during the high condi- 
tion, and in general are higher than those observed during period 2. During 
maintenance at a low body weight the animals consumed abnormal quantities 
of salt, but the water requirements seemed to vary but little with the condition. 

Analyses of corn silage and clover hay fed m the experiments are included 
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The preparation of corn for dairy cows, A. C. McCandlisii and G. E. 
Weaver ( Iowa Sta. Bui. 195 (1921), pp. 299-301/). -To compare ear corn and 
corn-and-cob meal with corn meal for milch cows, a feeding experiment was 
conducted with five cows during five ,20-day periods, each separated by a 10-day 
transition period. The basal ration consisted of corn silage, clover hay, and a 
mixture of wheat bran, linseed meal, cottonseed meal, and ground oats 
(4: 4: 2:1). Corn meal was given in addition during periods 1, 3, and 5, ear 
corn was added during period 2, and corn-and-cob meal during period 4, the 
amounts of the corn preparations being adjusted so that Iho proportion of dry 
matter from corn grain would be the same m each period. The cows were fell 
as one lot. 

From a comparison of the production records in the successive periods, it is 
concluded that 1 lb. of corn meal is equivalent for butter-fat production to 1.25 
lbs. of corn-and-cob meal or 1.4 lbs. of ear corn. It is pointed out tiiat with 
bran and oats in the grain mixture the added bulk supplied by the cob of the 
corn-and-cob meal is of no particular value, whereas in the comparisons between 
corn meal and corn-and-cob meal reported by Cook from the New Jersey Stations 
(E S. K., 30, p. 375) the bulk of the corn-and-cob meal served a useful purpose 
since the only other concentrate fed was cottonseed meal. 

Performance in some of the leading Guernsey sires, D. Mfade (Jour. 
Dairy Set, 1/ (1921). No 2 , pp. 95-10 )). — The author has studied the pi eduction 
records of the daughters of all the Guernsey bulls- 13 in number — having at 
least 25 advanced registry daughters of record July 1, 1918, and also the daughters 
of a younger bull notable for the records of his daughters. The butter-fat pro- 
duction of each daughter is expressed as a percentage of the advanced registry 
retirements tor her age class, and tin* average for each bull determined. These 
averages range from 128 to 211 per cent It is pointed out that it is easier for* 
cows m certain age classes to meet the advanced registry requirements than 
it is in others 

Cows that make the income climb, J C. McDowell (U. S. Dept. Ayr. Yenr- 
ho ok 1920, pp $01- fiys. 8). — This is a statement of the advantages accruing 
to dairymen by belonging to cow-testing associations. 

Management of the fall-freshening cow, IT. K. McNatt (Washington Sta., 
West. Wash. Sta. Bimo. BuL, 9 (1921), No. 1/, pp. 62-61/ ) — The advantages of 
waiter dairying are pointed out, and suggestions are given lor the feeding and 
care of cows freshening iri the fall. 

The production of clean milk, R. N. Dwis ( itt^ona Sta Vue 37 (1921), 
pp. 12, flys. 12). — Suggestions are given for the care of cows, barns, milk houses, 
and dairy utensils to prevent contamination of milk. 

Milk for midshipmen, E. Kelly (U. S. Dept. Ayr. \ earhook 1920 , pp. 1/63- 
1/10, figs. 6). — This is an account of t lie management of the dairy herd attached 
to the IJ. S. Naval Academy at Annapolis Reduction in gastrointestinal dis- 
orders among the midshipmen since the establishment of the herd is attributed 
to the up-to-date methods ol handling the nrilk. 

Factors influencing the cost of production of milk, A. G. IU ston and 
W. It. Crawford (Tlniv. Leeds and Yorkshire Council Ayr. Ed. [Pamphlet] 
119 (1921), pp. 1/6, figs. 3). — This is an analysis of the cost of milk production 
based on n study of the balance sheets of 25 dairy farms in Yorkshire in the 
years 1913-14 to 1919-20. The factors involved are divided into three groups: 
(1) Those not under the control of the producer, such as the influence of the 
war on labor costs, costs of feed, and the price of cattle; (2) those only 
slightly under control, such as seasonal variations; and (3) those largely under 
control, such as the influence of herd management on milk yields, utilization 
of labor, and the use of pastures and home-grown foods. 
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The cost of producing milk, H. B. Munger ( Iowa Sta. Bui. 197 (1921 ) , pp. 
839-352). — This is a report of a survey during the year ended October 31, 1917, 
of 58 farms in Cerro Gordo County, Iowa, supplying fluid milk or cream to the 
Mason City market The records are computed on the “cow” basis, and no 
charge for managerial ability is included. The average production was 4,565 
lbs. The pasture season usually began May 30, lasted about 340 days, and was 
followed by an average period of 48 days In which (lie cows received grain 
and roughage in addition to some pasture. The winter season averaged 177 
days. 

The units required for the production of 100 lbs. of milk were as follows: 
Corn, 26.5 lbs.; other concentrates, 126 lbs.; legume hay, 20.2 lbs.; other hay, 
47.2 lbs.; corn stover, 19 lbs.; straw, 9.6 lbs ; silage, 336.2 lbs.; other succulence, 
0.9 lb.; pasture costs, 40.0 cts. (excluding a small charge for pasturing corn- 
stalks) ; bedding 7 cts.; human labor 3.2 hours; and horse labor, 1.2 hours. 
The percentage contribution of each item to the gross costs was as follows: 
Feed, 59.2; bedding, 1.9; human labor, 18 4; horse labor, 3.5; equipment, 2; 
buildings, 5.4; depreciation, interest, and taxes on cows, 4.8; coat of bull, 2.7; 
and miscellaneous costs, 2 3. With a credit of 16 cts. for calves and 20 cts. for 
manure, the average net cost of producing 100 lbs. of milk was $3.15. There 
was considerable variation from farm to farm in the actual net cost. 

Investigation of the production, distribution, and prices of milk, ,T. H. 
Hay (Minn. Dept. Agr. Bui . 2 (1920), pp. jb}). — Statistics are presented of the 
production of milk, butter fat, and manufactured dairy products in the State, 
estimates of the cost of producing market milk, and data on the cost of dis- 
tributing milk in Minneapolis, St Paul, Duluth, and other cities. 

Seventh annual report of the creamery license division for the year 
ending March 31 , 1921 , T. H. Broughton (Indiana 8ta Circ.103 (1921) , pp. 
3-16, figs. 2). — This consist of lists of plants licensed in Indiana to manufac- 
ture dairy products, together with information concerning examinations for 
testers’ licenses and the inspection of glassware. The statistical data of pre- 
vious reports (E. S. It, 43, p. 682) are revised to include the year 1920. 

Creamery bookkeeping, M. Moetenskn (Iowa Sta, Circ. 68 (1921), pp. 20, 
figs » 12). — Descriptions and Illustrations of 16 forms, useful in keeping the 
records of a creamery’s business, are presented. These include financial state- 
ments and inventories, as well as drivers’ reports, route checking records, pur- 
chase records, sale's tickets, and the like. 

Neutralization of overripe milk for cheese making, J. G. McMillan (N. 8. 
Wales Dept Agr., Farmers' Bui. 136 (1921), pp. 20; abridged hi Agr. (las. N. 8. 
Wales, 32 (1921), No. 1, pp 85 41).— The author presents reports of various 
experiments in manufacturing cheese from neutralized sour milk. The treat- 
ments discussed are designed for emergencies and are not such as would he used 
under normal conditions. 

The neutralization of high acid milk to a normal degree of acidity by means 
of sodium hydroxid, using lime water in the whey, was found to produce a good 
marketable cheese m the wintertime. Free lime was found to decompose the 
protein with the production of ammonia. In the summer time neutralization 
with sodium hydroxid, followed by pasteurization and treatment with calcium 
chlorid to restore the coagulating properties lost by heating, did not in general 
produce a satisfactory cheese. When, however, only the evening milk was thug 
treated and was mixed with the raw morning milk, better results were secured. 
When the milk was only moderately acid, rapid manufacturing methods involv- 
ing relatively high temperature and extra rennet proved more satisfactory 
than any of the neutralization methods tested. 
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The neutralization of cream. — Mixed lime and bicarbonate of soda as an 
agent, L. T. MacInnes (Agr. Qaz. N. 8. Wales , 82 (1921), No. 2, pp. 118 , 114; 
also in N. Y. Produce Rev . and Amer. Creamery , 51 (1921), No. 22, p . 1168). — 
The author reports success in manufacturing butter from high acid cream 
neutralized with equal parts of lime and sodium bicarbonate and then pas- 
teurized. Both the holding and the flash methods of pasteurization were em- 
ployed. With the former the viscosity was found to be less than when lime 
alone is used, and with the latter there was less froth than when soda was 
used alone. 

Fruity flavors in milk and cheese, R, Snell ( Queensland Agr , Jour., 18 
(1921), No. 1, pp. 19, 20). — The author finds that the occurrence of odors in 
milk resembling those of ripe fruit is due in great part to contamination with 
Bacillus coli communis. Cleaning the udder and rejecting the fore milk are 
suggested as preventive measures. In cheese making the flavor can be counter- 
acted by the use of a high acid lactic starter or by other methods whereby a 
relatively high acidity is developed before the whey is drawn. 

A new modification and application of the Gram stain, G. J. Hijckeb 
(Jour. Bad., 6 (1921), No. //, pp. 895-5.97). —In using the Gram staining 
methods on milk smears prepared for microscopic examination, the author, 
working at the Now York State Experiment Stution, found that the addition 
of 5 parts of a mixture of anilin oil and xylol (2:1) to 95 parts of the destag- 
ing alcohol aids in the control of the decolorizing process, so that the Gram- 
positive organisms do not lose their stain in the time required for the milk and 
the Gram-negative types to become colorless. Bismarck brown was the most 
satisfactory of se\eral counter stains tested. Parallel counts with smears 
stained with methylene blue by the usual Breed procedure gave substantially 
the same total counts us the new method, Hie method makes it possible to 
discriminate between gas formers and lactic acid types, and has been used 
successfully in routine examinations at a cheese factor} to eliminate milk 
likely to dtnelop gassj curds. 

The cause of eyes and characteristic flavor in Emmental or Swiss cheese, 
J. M. Sherman (Jour. Bad., 6 (1921), No. If, pp. 819-391, pi. I).- -In this con- 
tribution from the I>airy Division, U S. Department of Agriculture, the cultural 
and morphological features are described of a propionic acid bacterium isolated 
from American-made Swiss cheese. It differs somewhat from Baderium aoidi 
propionici (a) of Yon Frcudenrcieh and Jensen (E. S. ll M IS, p. 177) and is 
tentatively designated B. a cull propionici (d). Factory experiments showed 
that this organism is capable of producing the holes and the characteristic 
sweetish taste of cheese of the Emmental type. It is also responsible for much 
of the catalase production previously studied by the author (E. S. R., 44, p. 274). 

Lactate-fermenting bacteria in numbers exceeding a million per gram were 
found to be present in market samples of domestic Swiss cheese. The failure 
of previous workers to secure such large counts is attributed to the use of 
culture media of too high an H-ion concentration. The author uses sodium 
lactate In place of the customary calcium lactate in the peptone-lactate broth, 
thus avoiding the precipitation of calcium phosphate during sterilization. 

Two discussions of the practical aspects of the results secured in these in- 
vestigations have been noted (E. S. II., 44, p. 874). 

Associative bacterial action in the propionic acid fermentation, J. M. 
Shkkman and R. II. 8haw (Jour. Gen. Physiol., 8 (1921), No. 5, pp 657 , 658 ). — 
As a by-product of the investigation noted above, the authors report observa- 
tions showing that the propionic acid production of Baderium ocidi propionici 
( d ) in a lactose medium is greatly increased by the presence in the culture of 
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another organism, such as Streptococcus lacticus or Lactobacillus cas&i , known 
not to produce this fermentation. 

Comparative study of methods of testing cheese for fat, 0. Borkllo 
(Staz. Sper. Apr. Ital ., 53 (1920), No. 12, pp. 471-493). — The author reports 
parallel determinations of the fat in various types of cheese from which it is 
concluded that the Sohmid-Bondzinski is nearly as accurate as the Koese-Gott- 
lieb and the Gerber methods* 

The Schmid-Bondzinski method is essentially the Sell uxid -Werner method 
modified for use with cheese instead of milk. The sample is boiled in hydro- 
chloric acid and after cooling is shaken with oilier. With the simplifications 
which the author suggests for the removal of the layer of fat and ether for test 
as to fat content, the method is considered speedy enough for commercial use. 

Sandy crystals in ice cream: Their separation and identification, II. F. 
Zoller and O. E. Williams (Jour. Apt tit search [ U . S ], 21 (1921), No. 10, 
pp. 791-79G, pis. 2; also in Creamery and Milk riant Mo., 10 (1921), No. 10, 
pp. 7 2, 75, 76\ ftps. 5). — The authors, working in the Dairy Division of the 
U. S. Department of Agriculture, prepared ice cream so that it developed sandi- 
ness. The crystals were removed from the melted ice cream by centrifugal 
action, and on microscopic examination were found to be lactose crystals and 
not crystals of cane sugar as has sometimes been claimed. Comparison of the 
solubilities of lactose and sucrose confirmed this conclusion. The crystals were 
of the normal a form. 


VETERINARY MEDICINE. 

Practical bacteriology, blood work, and animal parasitology, F It, Stitt 
(Philadelphia : 1\ lilakistun’s Son d Co., 1920 , G. ed., rei . and oil , pp Xl-\-f>33, 
pi. 1, ftps. 1 77). — This is a revised and enlaiged edition of the work previously 
noted (K. S. It., 41, p. 184). 

Toxins and antitoxins, M. Nicollk, E. 0£sart, and C. .Iotan (Torincs et 
AntitoJcines. Paris : Masson d Co, 1919, pp. VI IT -{-123). --The authors state in 
their preface that this book constitutes less a r£smn£ of classical researches on 
the subject than an oiiginal statement of their own investigations extended 
over a long period of time. A list of the original papers upon which the work 
is based, many of which have been previously noted, is included. 

Polyvalent antibody response to multiple antigens, F. M. TIontoon and 
8. H. Craig (Jour. Immunol., 6 (1921), No. 3, pp. 235-247, figs 2 ). — The authors 
discuss the factors which limit polyvalent antibody production from the basis 
of experimental data of their own and of other workers, including two papers 
by Castellan! (E. S. It., 14, p. 303; 33, p. 477). The conclusion is drawn that 
“as yet no limit has been found as to the number of antigens which will elicit 
a simultaneous response. Such responses approach in volume that obtained 
with single antigens. 

“Our experience with the multiple bacterial immunization of animals and 
with the coincident immunization of animals against toxins and bacterial anti- 
gens leads us to the conclusion that there is nothing m the immunity mechanism 
Itself to preclude the possibility of a very wide polyvalent antibody production. 
The undoubted fact that many animals under multiple antigen immunization at 
times fail to respond with as great a volume of production as occurs with single 
antigens may be explained by other factors, such as a depreciation of the gen- 
eral physical condition due to the large amounts of bacterial protein injected.” 

Potency of bacterial vaccines suspended in oil (lipovaccines) , I. A. 
Bengison (Pub. Health Serv. V . S ., Hyp. Lab. Itul 122 (1920), pp. 33-1/2). — 
This is a preliminary report of work which has been done in an effort to estab- 



mi) 


VETERINARY MEDICINE. 


781 


lleli standard methods of determining the potehcy of lipovaccines, As yet suffi- 
cient data have not been obtained to justify the establishment of any definite 
standard or method of testing. 

Standarization of gas gangrene antitoxin, I, A. Bengtbon (Pub, Health 
Berv. 17 . 8., Hyg. Lab . Bui. 122 {1920), pp. 18-31 , figs . 4). — This paper consists 
of a discussion of the bacterial Horn responsible for gas gangrene, and of 
methods adopted at the Hygienic Laboratory, U. S. Public Health Service, for 
the preparation and standardization of toxins and antitoxins for Bacillus per - 
fringens { B . wclchii), Vibrlon septique t and B. cdcmaUens. Data are also 
given on the deterioration of perfringens toxins under different conditions. 

Some observations regarding eosinophilcs, L. II. Wright {Jour. Agn 
Research [U. 8.], 21 {1921), JVo. 9, pp. 677-688).—' This is a contribution from 
the Nevada Experiment Station in which the author reports upon observations 
extending over a period of about 18 months, during which time from 1 to more 
than 20 examinations were made of the blood of each of 40 cases. The details 
of the blood counts are presented in tabular form for 15 horses in apparent 
good health, for which the average was 5.3 per cu mm ; 8 horses in poor condi- 
tion due to internal parasites, with an average of 2.2; 15 horses suffering from 
infectious equine anemia, of which 8 were of the acute form, with an average 
of 2.5; 2 horses with subacute infectious equine anemia, with an average of 1.2; 
and 7 horses with chronic infectious equine anemia, with an average of 20; 
and 2 miscellaneous blood counts. 

The results show that the percentage Of eosinophilcs in the peripheral blood 
of healthy horses vanes greatly even when the examinations are made at fre- 
quent intervals It is thought that this fact may account for many of the 
different conclusions arrived at by many authors regarding the percentages of 
eosinophilcs in the blood of normal horses or horses suffering from various 
diseases. It is pointed out that the resistance of the animal lias apparently 
often been lost sight of. Thus, if the resistance of the animal is high the 
eosinophilcs would be plentilul in parasitic diseases, and would he few if the 
resistance were Iowa 

[Live stock diseases in Louisiana J (La. Slate Live Stock Sanit. Bd. Bicn. 
Rpt 6 * {1919-20), pp. 19-82, figs. 8). — These pages are essentially a reprint of 
the corresponding sections in the* last report (E. S. It., 40. p 80), with the addi- 
tion of a questionnaire on hog cholera similar to the one on anthrax. 

Proceedings of the Wisconsin Veterinary Medical Association, sixth 
annual meeting held at Madison, Wis., January IS, 19, and 20, 1921, 
edited by F. B. Hadley {Wis. Vet Med. A« 60 c. Ptov., 6 {1921), pp. 131 , figs. 4). — 
Among the more important papers here presented are the following: Some 
Common Causes of Sterility and Methods of Recognition, by E. A. Schmoker 
(pp. 55-58) ; Interesting Experiences in Cattle Practice, by II. Lothe (pp. 
59-62) ; Some Diseases of the Udder, by T. II. Ferguson (pp. 63-66) ; Detect- 
ing Sick Cows by the Milk, by F. B. Hadley (pp. 67-74) ; The Hog Cholera 
Situation in Wisconsin, by J. T. Purcell (pp. 75-77) ; Making it Safe for the 
Swine Industry, by T. P. White (pp 78-86) ; Contagious Abortion of Sows, by 
B. A. Beach (pp. 87--S9) ; Hog Cholera and Its Complications as Met by the 
Practitioner, by II. B. Piper (pp. 90-93) ; The Intradermal Method ami Its 
Relation to Area Control, by J. P. West (pp 101-104) ; Observations on Tuber- 
culosis Control Work, by J. S. Healy (pp. 105-108) ; Interstate Inspection of 
Cattle, by O. H. Elia, son (pp. 109-111); and Differential Diagnosis of Swine 
Diseases, by D. B. Clark (pp. 115-117). 

The mio-mio or romerillo [Baccharis cordifolia], .T. M. Qttkvedo {Rev. Soc. 
Rural Cordoba [Argentina], 19 {1919), Ao. 8J6, pp. 4680-4686) .—Tim account 
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relates to B. cordifolia , which has a violent toxic action and Is capable of 
causing the death of domestic animals (equines, bovincs, and ovines) in a few 
hours. The paper deals with the toxicity of the plunt, symptoms and lesions 
produced, diagnosis, treatment, and prophylaxis. 

Toxicity experiments with mio-mio [Baecharis cordifolia], J. M. Qukvepo 
(Rev. Soc. Rural Cdrdoba r Argentina ], 19 ( 1919 ), No. 857, pp. P-ffl).- 
ThLs is a brief report of experiments conducted with B , cordifolia , known as 
romerillo or rnlo-inlo, a general account of which is given in the paper noted 
above. 

The poison parsnip or water hemlock (Cicuta occidentals) , a plant 
deadly to live stock in Nevada, C. E. Fleming, N. F. Pktkkson, kt al. {Nevada 
Sta. Bui , 100 (1921), pp 28, pi. 1 , figs. 8). — This bulletin reports upon several 
series of feeding tests with C. occidentalis conducted from 391$ to 1920 at the 
Nevada Experiment Station. An account of this plant based upon investiga- 
tions in Colorado by Clawson and Marsh lias been previously noted (E. R. R., 
80, p. 880). 

This plant grows in wot, marshy soil or In shallow water, being common 
along streams and around ponds and in or among ditches. In Nevada it is 
most commonly found along irrigation ditches and scattered over wet meadows 
and pastures. 

The feeding experiments reported have shown the plant to he highly toxic 
to cattle, sheep, and horses. The tops of the plant are deadly in the early 
spring, almost as much so as the tubers, but as they grow larger they cease 
to be poisonous. Two oz. or more of the old tubers is sufficient to kill ordinary 
range ewes or to make them sick, and 10 to 12 oz. will usually produce fatal 
results in fully matured cows, while a dose of from 8 oz. to 1 Jb of the old 
tubers will kill a horse. 

“The young tubers are much less poisonous than the old ones, . . . Water 
hemlock tubers shipped to Reno from Nebraska wore much less poisonous than 
the tubers found growing in Nevada For sheep it takes from 10 to 75 minutes 
for symptoms to appear. In the cow il takes about an hour and in horses about 
45 minutes. There is no known remedy. Drying does not immediately destroy 
the poisonous principle in the plant. One-lialf oz. of dried tubers killed a 
mature ewe 

“The poison parsnip is easily removed from fields by grubbing. Great care 
must be taken to dispose of all the tubers, so that live stock can not get any 
chance to eat them ” * 

A brief discussion of the active poisonous principle of Cicuta, cicutoxin, noted 
by Jacobson (E. B. R., 34, p. 185), is appended. 

Death camas (Zygndenus paniculatus and Z. venenosus) , plants poison- 
ous to sheep and cattle, C. E. Fleming, N. F. Pktkkson, kt al. ( Nevada tita. 
Bui. 101 (1921), pp. 81, figs. 18). — This bulletin reports upon feeding experi- 
ments with sheep and cattle conducted with a view to determining the poisonous 
effect of the two kinds of death camas most common in Nevada, namely, 
the foothill death camas (Z. paniculatus) and the meadow death camas ( Z . 
venenosus) . The names applied to those two forms relate to their habits of 
growth, the former being found in the foothills among sagebrush and other 
range browse, while the latter is more plentiful in moist, grassy places. The 
foothill form is said to he the more common in Nevada, being found on most 
of the ranges in the northern part of the State. A report of earlier investi- 
gations at the station has been noted (E. 8. R., 39, p. 184), as have also investi- 
gations by Marsh et al. (E. R. R. f 33, p. 177), and by Hey I, Hcpner, and JLoy 
(E. S, R. f 30, p. 412). 
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In feeding experiments it was found that from 0.25 to 0.5 lb. of the green 
leaves make a range sheep sick when the animal Is confined in a pen, and that 
8 lbs. or more are required to lull a sheep under the same conditions. It is 
thought that on the range where sheep are driven hard and have no chance 
to rest and recover smaller doses will often prove fatal. “On the whole, how- 
ever. under ordinary range conditions it must be somewhat difficult for even 
one sheep in a hand to obtain a fatal dose of the death camas leaves ; and it is 
probable that many losses thought to have been caused by death camas were in 
reality caused by some other plant. 

“ Sheep fatally poisoned by death camas froth at the mouth and slobber freely, 
and occasionally vomit. The.v grow weak in the hind legs and stagger when 
made to walk. 'Within a few hours they become very dull and weak, standing 
with head and ears drooping and the back arched. Later, they go down and 
thereafter rise with difficulty if at all. becoming gradually weaker and usually 
dying within 24 hours from the tune of feeding, 

“Cattle show much the same set of symptoms but are apt not to froth at the 
mouth and drool as much as sheep. When in good condition they vomit so 
freely that they recover within two or three days.” 

None of the young cattle were killed in the feeding experiments. Doses of 
from 0 o’/, to 2 lbs made the animal sick hut caused prompi and profuse vomit- 
ing which brought about a fairly rapid recovery. It Is thought that on the 
range death probably occurs only when half-starved cattle eat a considerable 
quantity, where the sj stein is too weak to throw of f the poison, or where weak 
animals, driven hard, are poisoned and get no chance to rest and reen\er. There 
is no known remedy for death camas poisoning. 

In section 2 of this bulletin (pp. 27-81) post-mortem conditions of six 
poisoned sheep are considered, followed by n discussion of the active principle 
of death camas, including a review of the literature relating to the subject. 

Poisoning of cattle by feeding on Puspaium dilatatum infected with 
Olavlceps paspali, T), T. Mitchell (tfo. African Jour, i , 16 {1920), A T o, 5, 
pp 891S9G). — It is pointed out that the causal agent of ergo! ism in Natal has 
been demonstrated to he C paspalu associated with Paspaluin lands which 
have been established for some years. 

The 44 alkali disease 1 ’ of live stock in the Pecos Valley, 0. T>. Matisr and 
Q . C, Roe ( IL S. Dept A<n„ l>cpt Circ. 160 (1921). pp 8, fin. 4 ). — This is a 
brief report of experiments with the disease known as milk sickness or alkali 
disease conducted at Roswell, N, Mex., supplemented bv checking experiments 
at the experiment station near Salma, Utah The disease lias been known 
for many years in the IVcos Vullej of New Mexico and Texas, where it has 
caused heavy losses of catlle and horses in the pastures. 

The work has shown that the rayless goldenrod ilsocomct wiightii), long 
suspected as being poisonous to cattle, horses, and sheep, produces a definite 
line of symptoms corresponding to those considered characteristic of the affec- 
tion. The experimental evidence obtained indicates that an average daily 
feeding of 1.5 lbs. of the green plant per TOO lbs. of animal, continued for a 
week, may produce toxic symptoms or death. Thus an average sheep may 
he poisoned or killed by a daily feeding of 1.15 lbs. continued for a week, or 
a 500 lb, steer may be poisoned on a daily feeding of from 7 to 8 lbs. con- 
tinued for the same period. It apparently is true that although the dry plant 
is toxic it is not so poisonous as the green plant. There is some reason for 
believing that the leaves are more toxic than the stems, so that during the 
winter months, after many of the leaves have fallen, much more of the plant 
would have to be eaten before poisoning would occur. 
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No definite line of medicinal* treatment can be recommended for poisoned 
animats. If live stock can be prevented from eating any considerable quantity 
of the plant and are removed to good pasture they are likely to recover. It 
appears that it is practicable, by digging, to destroy the plant in affected 
pastures. 

Immunization against contagious abortion, A. Gmtnder et al. (Arb. 
Rcichnffmdhtxamt., 52 {11)20), No. S, pp. 875-467, f\g. 1). — This is the detailed 
report of the results obtained in an extensive application of various methods 
of Immunizing against contagious abortion, partial data from which have been 
previously noted (E. S. K., 44, p. 879). The data obtained on 80 herds com- 
prising 3,006 animals, of which 1,356 served as controls while 1,650 were 
vaccinated with the 5 vaccines noted in the previous report, are summarized as 
follows: 

The total number of abortion cases fell from 25.21 to 1515 per cent following 
vaccination, while during the same period the percentage of abortion in the 
controls rose from 16.31 to 22 G8 per cent. The percentage distribution of the 
decrease in abortion cases due to the various vaccines was as follows: Fol- 
lowing vaccination with killed cultures from 18.51 to 13 2 per cent, with killed 
cultures plus serum from 21.76 to 13.6, living cultures from 29.09 to 6.36, and 
living cultures plus serum 16.36 to 5.45. 

Passive immunization of animals well along in pregnancy was unsuccessful, 
and conclusive results were not obtained with vaccination of such animals 
with attenuated cultures. It proved more difficult to immunize animals before 
than after puberty. Pregnant annuals can be vaccinated at any tune with 
killed cultures or living cultures plus immune serum (1 : 10) without effect on 
future pregnancy. Pregnancy favors the building of immune bodies in artificial 
immunization, ns shown by the fact that mminfected pregnant animals wore 
more easily immunized than nonpregnant animals. 

Immunization with blackleg aggressin, T. P. ( Jovr . Immunol , 5 

(1920), No. 6 , pp. 589-546). — The method of preparing the brain liver-peptone 
broth used for checking the purity of blackleg aggress! n (E S. K„ 40, p. 884) 
and the method of preparing blackleg aggressin are described, and data are 
given on immunization experiments conducted on guinea pigs and calves. 

The brain medium, which is said to be much more delicate and more de- 
pendable than guinea pigs as a test for the presence of Tin nil un chauvcaui in 
blackleg aggressin, is prepared by gradually beating to boiling 500 gm. of finely 
ground liver in 1 liter of water and cooking about 30 minutes or until the liquid 
is clear. The clear broth is decanted, mixed with 1 per cent peptone and 0 5 
salt, and adjusted to an IT-ion concentration of pH — 8. It is then mixed with 
brain tissue (amount not stated) which has been ground, heated at 3 lbs. pres- 
sure for hours, and the whole autoclaved at 6 lbs. for 3 hours. The ag- 
gressin is prepared from the edematous fluid of calves dying in 1 to 3 days after 
inoculation with a pure culture of R. chauvcaui. This fluid, which is obtained 
by pressing the affected tissue, is cooled, centrifuged, and filtered through 
Pork f eld and Mandler filters. The sterility of the aggressin is tested by adding 
a sample of at least 10 oc. to each of 3 brain flasks containing 250 cc. of medium 
and incubating for at least 60 hours. Absence of toxicity is established by 
inoculating guinea pigs with 10 cc. of the aggressin or calves with 50 to 100 cc. 

The immunity conferred on guinea pigs by blackleg aggressin was found to be 
proportional, within limits, to the size of the dose given. Ten cc. of blackleg 
aggressin immunized about 80 per cent of the guinea pigs tested against 5 
lethal doses of pure culture virus. In calves also the immunity was found to 
depend upon the amount of aggressin given and the potency of the virus used 
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in testing. In experiments in which the virus was strong enough to cause a 
marked reaction in the protected calves, 74 per cent of the animals receiving 
5 cc. of blackleg aggressin were immune to 5 cc. of pure culture vims. 

The practical value of the complement deviation method for the diag- 
nosis of equine dourine, I. O. Waldmann and 1\ Knuth ( Berlin . Ticr&rstl . 
Wchiitchr., 36 {1930), No. 2/f, pp. 269-271) —This is chiefly a review of the 
literature on the use of the complement deviation reaction for the detection of 
dourine, with brief mention of experimental evidence lending the author to 
confirm the favorable reports of others. An extensive list of literature refer- 
ences is appended. 

The serodiagnosis of dourine. — II, The lipoid fixation reaction, H. Pati- 
misn (Berlin. Tterarzll. Wchnsehr., 36 (1920), No. 45 , p. 552).— This paper con- 
tinues the series of studies on the diagnosis of dourine noted above by the 
report of a study of the diagnostic >n!ue of the lipoid fixation reaction accord- 
ing to the technique of Meinicke and Bley (K S. R., 43, p. 277.) 

The reaction was found to agree closely with, and in some cases to be even 
wore delicate than, the complement fixation reaction Heating the scrum to 
51° O. for half an hour did not destroy its value, hut heating to 55° for 15 
minutes rendered it inactive. A 3 per cent salt solution proved the best 
concentration. 

A new serological method for the detection of infectious diseases (The 
serodiagnosis of dourine, HI), II. Pmimen (Berlin. TierarztL Wclmsehr 37 
{1921), No. 3, pp. 31, 32).-- A now method for the detection of dourine and of 
possible applied ion to other diseases is described under the name of “precipi- 
tation phenomenon.” The method is essentiallv a more delicate lipoid fixa- 
tion {est involving the T.wnlall phenomenon or the illumination of the turbidity 
by a single beam of light The technique as applied to dourine is as follows: 

Fresh, washed trypanosome* material is dried at from 50 to 55° 0 and 
ground to a firm powder m a mortar To 0.1 cc. of this powder is added 1 cc. 
of ether and (he whole shaken for an hour, after which the ether is filtered 
off and the lesidue dried in the incubator at 87°. To the dry residue is added 
1 cc. of absolute alcohol ami the extraction continued lor 3 days with occasional 
shaking, after which the liquid is centrifuged and the clear liquid transferred 
to a small flask which is kept cool and dark. In a flat bottom glass from 7 to 
10 cc. high and 2 5 to 3 cc. in diameter are placed 25 cc. of an 0.9 or 1 5 per 
cent salt solution and 0 15 cc. of the extract obtained as above. Care should 
he taken that this solution contains no particles of air. The salt solution 
should be poured in through a funnel, the stem of which rests against the 
side of the glass, and the extract should be Added with a pipette. 

The test consists in dropping on the surface of this optically clear solution 
a drop (0 04 cc.) of fresh serum which has been centrifuged for 10 minutes at 
3, (XX) revolutions. The serum of animals affected with dourine is said to 
form a smoky blue ring, while no ring Is formed with negative serum The 
same solution can he used several times if the ring is broken up each time by 
stirring with a clean rod. Tests with varying dilutions of serum gave posi- 
tive results up to 1 : 100. 

Oxygen chemotherapy in foot-and-mouth disease, N'. Mori (R. 1st. 
Jncoraqg . Napoli , Ann. Staz. Spcr . Malatlie Infctt. Bestiame, 5 (1919), No. 2, 
pp. 119-128), — The author reviews the literature on oxido-therapy, and reports 
success with intravenous injections of hydrogen peroxid iu the treatment of 
foot-and-mouth disease. The possibility is suggested of making use of similar 
treatment in immunization against the disease, the animal to receive inocula- 
tions of material from an infected animal, followed shortiy after by subcuta- 
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neous Injection of hydrogen iteroxid, which may be repeated once or twice if 
necessary. 

The cure of epizootic foot-and-mouth disease (Mod. Zooiatro , 5. ser % 
(1910), No. 6, p. 85).— This is a copy of the directions issued by the experiment 
station for foot-and-mouth disease in Milan, Italy. 

The preparation recommended consists of ether, 95 per cent alcohol, and 
physiological salt solution in equal parts, with 15 gm. of crystallized phenol 
to 100 parts of the above mixture. This preparation is injected subcutaneously 
in dally doses ranging from 20 to 30 cc. for large animals to 5 cc. for the 
smallest animals during the 4 or 5 days of acute infection, and then every 
other day for 5 or G days. As a preventive measure it is injected in amounts 
from 10 5 to 35 cc. every day for 5 or G days and then every other day until 
the period of infection is passed. In case of catdiac insufficiency at the end 
of the first febrile attack, recourse should be had to hypodermic injections of 
caffein 25 gm. and sodium benzoate 34 gm. in 300 cc. of distilled water, a 
dose of 10 cc. being used for large and medium -sized animals and 5 for small. 

The station also provides an autolyzed antiaphlhic vaccine to be used on 
healthy animals not exposed to immediate contagion. This is infected sub- 
cutaneously or intravenously in doses of from 30 to 20 cc., depending upon 
the size of the animal. After 8 days the inoculation is repeated with a double 
dose. The immunity thus acquired is not of long duration, but In a sub- 
sequent infection the disease takes a lighter course. Immune blood serum 
is used for animals of greater value. This is given intravenously in doses 
of from 300 to 200 cc. arid repeated if necessary after 24 hours. 

An experience in the cure of malignant foot-and-mouth disease, P. Ckimi 
( R . 1st. Incorag g. Napoli , Ann. Staz. Spar. Malattw Jnfetl. Bcstiamc , 5 (1019), 
No. 2, pp. 111-118).— From an actual test of the value of the alcohol-ether 
phenol solution noted above in the course of a severe epidemic of foot-and-mouth 
disease, the author concludes that the preparation has a beneficial action on 
infection of a malignant character, m that it attenuates the virulence and 
causes the infection to take a benign course, but that it does not shorten the 
period of the disease and is thought to be of no value as a preventive measure. 
The treatment has been found to confer no odor or taste to t lie milk or meat. 

Glanders, Lunas ( Centbl . Baht. [do. ], 1. Abt., Grig 85 (t02t), No 6-7, 
pp. 76-97). — This is a review and discussion of the extent of glanders in Ger- 
many during the war and of the various means used for the detection and 
treatment of the disease. 

The diagnosis and control of glanders with the help of the mallein and 
blood reactions, O. Gjksk (Arb. Ueichsgsndhtsamt ., 52 (1020), No. 3, pp. / t 68- 
500, figs. 12). — This is a critical discussiou of various means of diagnosing 
glanders, based upon the practical application during the war of the many tests 
described in the literature. From the experimental data presented the follow- 
ing conclusions are drawn : 

Glanders can be most accurately diagnosed through the simultaneous appli- 
cation of the blood tests (agglutination and complement deviation) and the eyf 
tests. For the examination of donkeys, mules, and hinnies the conglutination 
or hemagglutination test is of value. Essential for satisfactory results in the 
mallein eye test are good mallein and the early and repeated examination of 
the malleinized animals. As the result of repeated comparisons of the blood 
and eye tests, the subcutaneous mallein test Is recommended for fever-free 
horses, mules, etc. For the interpretation of the subcutaneous test the results 
of thermal, local, and general reactions ghould be considered. A single appli- 
cation of the combined blood and eye tests is not enough. For accurate diag- 
nosis the test should be applied several times. 
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An outbreak of Infectious broncho-pneumonia among: military borses in 
Belgium, 1915-16, F. Bosch ( Afonatsh . Prakt. Tic'hcilk ., 28 {1917 ), No. 7-8, 
pp. 278-861, figs. 8). — The details of investigations conducted are here reported. 
The author found that in certain cases and in definite stages this affection re- 
sembled strangles, epizootic tracheo-lnryngeal catarrh, and contagious pleuro- 
pneumonia; occasionally it resembled equine erysipelas and the affection de- 
scribed by Dieckerlioff as skalma. The disease is extremely contagious, affect- 
ing nearly all newly purchased animals, particularly the younger ones. 

The paper includes a list of 48 references to the literature. 

Two lipoid reactions for the diagnosis of bovine pleuropneumonia, H. 
Dahmkn {Benin. Tierurztl. Wc/msehr., 87 {1911), No. 7, pp. 78-75).- —The pre- 
cipitation phenomenon and lipoid fixation reactions noted on page 785 have 
been found of practical value in the diagnosis of bovine pleuropneumonia. 

The prevention and cure of exudative pleuropneumonia in goats by 
means of a special serum extracted from the specific pleural exudate, 
N. Mom (It. 1st Ineoragg. Napoli, Ann tftaz. tfpet. Malattic Infvtt . Bestiame , 

5 (1918), No. 1, pp. 8-15). — A further investigation on the value of specific 
serum treatment of exudative pleuropneumonia of gouts (K S. It, 40, p. 888) 
is reported. 

Tests of the value of various exudates from diseased animals showed a hemor- 
rhagic exudate to be not only valueless but harmful. With this exception and 
with the precaution that f he exudate bo received and used fresh, the various 
exudates obtained were all effect be in the treatment of the disease and in con- 
ferring immunity lasting about a jear. The recommended dosage is from 5 to 

6 cc., which may be repeated if ueeessarj. 

The use of serum for strangles, H. W. Schiimiokst (Die Belawpjutig tier 
Druse Mitt els Rcrums. luting Dihh , ['me. Bern. 1918 , pp. 80). — This disserta- 
tion consists of an extensile review of the literature on strangles, followed by 
data on the preparation and use of a polyvalent serum This is prepared by 
Inoculating u health> horse with gradually increasing doses of a 24 -hour cul- 
ture in serum bouillon of several strains of strangles streptococci. The initial 
close of 5 cc. injected intnnenousb is followed at intervals of 2 weeks with 2 
doses of 10 cc., 1 of la, 1 of 25, 1 of 50, 1 of 40, and l of 50, and then 50 cc. 
every 2 weeks until 500 cc. have been injected The animal is then ready for 
withdrawal of blood for the preparation of the serum, but receives an addi- 
tional 50 cc. of the culture every 0 weeks. 

Iu addition to reports of the successful use of serum thus prepared in the 
Imperial Serum Institute ot Rotterdam, the author reports success with its use 
in 28 cases of curative and 10 preventive vaccination. As a curative measure 
one injection of from 60 to 120 cc in general proved sufficient, although in 4 
cases two injections were required and In one case four. As u preventive 
measure one injection of 100 cc. proved sufficient. 

A tuberculous Infection of pigeons determined by a special microorgan- 
ism, P. Cbtmi (R. Inst. Ineorayg. Napoli, Ann 8taz. Bper. Malattic Jnfett. 
Bestiame , 5 (1919), No. 2, pp. 129-222, figs. 12). — This is the detailed report of 
an extensive investigation of tuberculosis among pigeons, the report including 
the biological and biochemical properties of the causative agent, which lias been 
given the provisional name Bacillus inhere uligenus colutnbarunu the results 
of immunization experiments, and a classification of tuberculosis in general and 
of avian tuberculosis in particular. 

Active immunization was secured by the use of living attenuated organisms 
and with the specific exudate and bacterial extract and passive immunization 
by the injection of serum from an actively immunized guinea pig. Immunity 
75409° — 21 7 
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is not transferred from mother to fetus nor from mother to offspring through 
the milk. 

The spread of tuberculosis among cattle, W. Setfert ( Ztschr . Tuberkulose , 
S2 (1920), No. 5, pp. 283-294, figs. 2). — This completes the report previously 
noted (E. S. It., 44, p. 580), statistics being given as to the extent of tuber* 
eulosis in Belgium, Great Britain, France, Italy, Portugal, the Balkan Penin- 
sula, Russia, Finland, the Asiatic countries, Australia, North America, Central 
and South America, and Africa. In conclusion the data presented are sum- 
marized graphically, showing the relative amount of bovine tuberculosis in 
different countries as judged by slaughterhouse findings and by the tuberculin 
test. 

Salpingitis in the cow.— I, The streptococcus as a possible etiological 
factor, C. M. Carpenter, W. W. Williams, and II. L. Gilman (Jour, Amer. 
Vet. Med, Assoc,, 59 (1921), No. 2, pp. 173-183). — In the investigations con- 
ducted, the bacteriology of the oviducts of 43 animals slaughtered because of 
sterility has been completed. 

In 14 of 17 which came from one of the larger herds, Streptococcus viridans 
has been isolated either from the tubes or from the adhesions adjacent to them. 
In 2 cases 8. hemol yticus was recovered associated with 8. viridans . “ Staphy- 

lococci won* mixed with the 8. vtridans cultures in 7 instances, and an uniden- 
tified organism was recovered once. In 1 case S. viridans was not found In 
the oviducts, but a culture with the same characteristics was isolated from the 
uterus. The remaining 2(1 animals came from 12 different herds. Streptococci 
were isolated from 14 cases, the majority of these being of the 8, viridans type. 
Staphylococci wore recovered from 9 cases, occasionally in pure culture but 
mixed as a rule with the streptococci. Twice, organisms from the colon* 
aerogenes group were recovered. In 0 cases no organisms were isolated from 
the tubes.” 

The two cases reported are said to represent the typical history and clinical 
and laboratory findings of most of the animals examined. 

Intestinal necrobacillosls, W. W. Dimock ( North Amer. Vet., 2 (1921), 
No. 2, pp 80-83). — In the discussion of this subject, which is based upon experi- 
mental work at the Kentucky Experiment Station, it is pointed out that the 
loss of 50 per cent of the shotes of a herd suffering with intestinal necrohacil- 
losis, or infections necrotic enteritis, is about what may be expected on badly 
infected premises. Vaccination has not given the results that were at first 
anticipated Until the primary and predisposing causes of the disease are 
determined and an effective vaccine is developed, it is thought that medical 
treatment should bo attempted, accompanied by strict sanitary precautions. 
The results obtained from the use of several medicinal agents are briefly 
reported upon. It is thought that the colony system of keeping the brood sows 
is one of the best solutions for the control of the disease. 

Pig parasites and thumps, B. H Ransom (U. 8. Dept. Apr. Yearbook 1920, 
pp. 175-180, figs. 5). — This is a popular presentation of the knowledge of 
Ascaris himhrieoidcs, which is shown to he a cause of thumps in young pigs, 
based upon investigations previously noted (E. S. IE, 43, p. 275). 

RURAL ENGINEERING. 

Irrigation: Its principles and practice as a branch of engineering, H. 

Brown (London: Constable <£ Co., Ltd . ,* 1920, S. ed., rev., pp. XV+SQ5, pis. 9, 
figs. 68). — This is the third revised edition of this work (E. S. R. r 27, p. 686). 
Additional matter is included on means of drawing on the water supply and on 
flood banks, together with an appendix. 
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With the irrigation farmer, S. Forties (17. Dept. Apr. Yearbook 1920 , 
pp . 203-216, Jiffs. 3 ). — A popular account is given of tile work of the Irrigation 
Investigations Division of the Bureau of Public Roads on the practical phases 
of irrigation. 

Easy method of determining discharge over weir haviug velocity of ap- 
proach, W. O. Steward and E. H. Coffin {Reclam. Roc. [17. 8.], 12 {1921), 
No 6, pp. 276 , 277, Jiff. 1 ). — Experiments conducted on the Boise project of the 
IT. S. Reclamation Service are reported. In which it was found that the flow 
over weirs having velocity of approach can he determined closely by the use 
of the ordinary enameled weir scale. Tlie scale is placed on and near the center 
of the crest of the weir in a perpendicular position, with the thin edge cutting 
the water, and the broad side is then suddenly turned against the flow of water 
and the height to which the water rises on the scale noted. It was found that 
the discharge given by the weir table for this height is very nearly accurate. 
In all the experiments the scale gave u higher reading than the gauge nailed on 
the side of the structure, but if the discharge was held constant and the weir 
pool thoroughly cleaned so as to give good conditions, both the gauge and the 
scale, as held on the center of the crest, gave the same results. 

New method of determining efficiency of centrifugal pumps, A. F. Snee- 
zer ( Kngin . News- Iter , 86 (1921), No. 26 , pp. Ill 4. 1113, Jigs. 3 ). — In a contribu- 
tion from the University of Michigan, graphic data are reported from a large 
number of experiments with centrifugal pumps showing their efficiencies in 
terms of gallons per minute and specific speeds. Specific speed is defined as 
the speed in revolutions per minute at which the pump will ro\olve when 
discharging 1 gal i>er minute against a head of I ft., and is indicated by the 


expression Ns- 


nVopm 

IT 3/d 


, in which Ns is the specific speed, H is the head for 


maximum efficiency, N is the actual speed, and GPM is the discharge of the 
pump in gallons per minute for maximum efficiency. 

Fluorescein an aid to tracing waters underground, II. Stabler {Red am. 
Rcc [ V . *S\], 12 (1921), No 3, pp 122, 123 ). — The results of a series of four 
experiments on the use of fluorescein in the tracing of underground waters are 
briefly reported. 

Fluorescein was placed in different amounts in streams which disappeared 
undei ground, usually in sink holes. The chemical was detected at the outlets 
of underground streams flowing at distances of 12,000, 4.000, h“0, and 2,500 ft. 
from the points at which the water was originally treated It is stated that in 
general the dose of fluorescein should he computed to gi\e about 1 part in 
10,000,000 in the effluent if results visible to the naked eye are desired. 

The proper method in tracing underground waters is to dissolve the calculated 
dose of fluorescein in a small quantity of water and place it in a single charge 
at the point where the water disappears underground. Then watch all possible 
springs or wells for results, collecting samples and examining them in a long 
tube of colorless glass at reasonably frequent intervals. Seepage from a canal 
can be traced by placing fluorescein in pits or borings alongside or in the bed of 
the canal. 

Surface water supply of the North Atlantic slope drainage basins, 1018 

( V . S. Oeol. Survey, Water-Supply Paper 471 (1921), pp. 188A-XXXVTI, pis, 2, 
Jig. 1 ). — This report, prepared in cooperation with the States of Maine, Vermont, 
Massachusetts, and New York, presents the results of measurements of flow 
made on streams in the North Atlantic slope during the year ended September 
30, 1918. 
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Ground water in the Southington-Gran by area, Conn., H. S. Fatvmkb 
( U . & Ocol. Surrey, Water-Supply Paper ^06 (1921), pp . 219 , pis. 7, figs. SO ). — 
This report, prepared in cooperation with the Connecticut Geological and 
Natural History Survey, deals with the ground water supplies of an area of over 
500 square miles, lying partly in the central lowland physiographic province and 
partly in the western highland province of Connecticut. 

Information is given concerning municipal water supplies, dug wells in 
rural districts, the general features of drilled and driven wells and springs, and 
the quality of the waters. 

Analyses of samples of waters from different sources show that the schist 
waters are in general the best, and that the till and stratified drift waters are 
both nearly as good The sandstone waters contain comparatively large amounts 
of iron, calcium, magnesium, bicarhonates, and scale- forming ingredients. The 
data from assays corroborate those from analyses except that they indicate no 
great difference in quality between sandstone waters and stratified drift waters. 

Third biennia] report of the State Water Commission of California, 
1919—1920, C. IT. Lee et al. (Cahf. State Wafer Covin IHen. Rpt. % 3 
(1919-20), pp. 116, pis. 2, figs. 36). — The work and expenditures of the Califor- 
nia State Water Commission for the period from September 1, 1918, to Sep- 
tember 1, 15)120, are reported. A number of appendixes are included, some of 
which deal with irrigation investigations. 

Highway engineering: Kural roads and pavements, G. R. Ohatburn 
(New York: John Wiley d 8071s. Tuc , 1921, pp XU~\-379, pi 1, figs. 189). — This 
volume is more especial I. \ concerned with those types of roads most common 
in the rural districts, small cities, and towns. Pavements are treated largely 
with a view to their use for country roads The author is of the opinion -that 
almost all of the principles of road building applicable to rural highways are 
equally applicable to city streets, and vice versa 

A method of calculating mixtures to conform to the Fuller maximum density 
curve for concrete, the New York sheet asphalt mixture, or any other selected 
or predetermined sieAe analysis design is given, which the author considers 
to be both original and mathematically correct. lie also illustrates his straight- 
line method for plotting granulometric analyses, and tentative methods for 
testing aand-elay mixtures are included. A graded mixture for gravel roads 
based on the maximum density curve is suggested. 

Considerable space is devoted to the surveying and location of roads. Other 
important chapters included are those on types and adaptation of roads, drain- 
age, culverts and bridges, gravel and broken stone roads, pavement foundations, 
concrete and bituminous roads, dust prevention, and revenue administration 
and organization. 

Hoads, H. S. Fairbank (U. S. Dept. Agr. Yearbook 1920 , pp. 339-852, figs. 
6). A brief history is given of the activities of the Bureau of Public Roads 
since its beginning, special attention being briefly drawn to some of the more 
important features of research in progress. 

Public Hoads (XI. S. Dept. Agr., Public Roads, 4 (1921), No. I pp. 27, figs. 
8 ). — This number of this periodical contains ihe usual project statements under 
Federal-aid allowances approved in dune, 1921, together with the status of 
Federal aid as of .Tune 80, and the following articles: 

Federal Bureau to Make Survey of Road Mileage and Revenues; Semiperma- 
nent Guard Feme Built on Federal-Aid Roads, by O. L. McKesson; Direction 
and Warning Signs are Standardized in England; Maryland Markers Explain 
Laws and Protect Travelers, by H. D. Williar, jr. ; Fine Particles Removed 
from Sand by Centrifugal Blower, by C. H. Sweetser; and Grading to Help 
Nature Clear the Roads of Snow, by B. B. Hauser. 



mi] 


RURAL ENGINEERING. 


791 


Test® show increased efficiency in windmill performance, A. F. Mohb 
{Agr. Engirt., 2 (mi). No. 5, pp. 99-101 , figs. 4). -Tests of two 8-ft. windmills, 
mounted on separate 50 ft. towers, to determine the efficiency of antifriction 
bearings are reported. Although the average wind velocity during the tests 
on the mill with plain bearings was a tritie higher than during the tests on 
the mill with antifriction bearings, the latter showed nearly four strokes 
more per minute and delivered 34.9 per cent more water than the mill with 
plain bearings. 

A test lasting 370 hours on two 10 ft. mills of the direct-drive type, mounted 
on 70-ft. towers, showed Unit although two antifriction bearings were put in 
the place of two plain bearings on tin? main shaft, covering only one-half of 
the places where friction occurs, the null so fitted pumped 14 per cent more 
wmter than the other mill. It was also noted that the antifriction bearing mill 
would start to pump a considerable period before the plain bearing mill, and 
when the velocity was low the amount of water pumped was as much as 50 
per cent greater. As the velocity of the wind increased, the increase in water 
pumped became gradually less. 

[Mowing machine experiments 1, F. W. 1 > cffee (Farm Mechanics , 5 (1921), 
No. 2 , pp. 12-14, figs. 5 ). — Experiments conducted at the Wisconsin Experiment 
Station to determine the draft of a mowing machine under different conditions 
are reported. 

When the cutter bar was in first -class condition with the worn parts replaced 
and properly aligned and the knife sharp, the drai t was -97 lbs. With the 
knife comparatively sharp hut the rest of the bar worn, the draft was increased 
99 lbs., and with the knife fully dulled and the bar in good condition it was 
increased 101 lbs. These results are taken to indicate the great saving which 
is made by a sharp sickle as compaml with a dull oik*, but it is concluded 
from the field tests that the knife is of about the same importance as the oilier 
parts ol the cutter bar. It was also found of great importance that the cutter 
bar he properly aligned, and that the length of the pitman should he such that 
the sections center in their respective guards at each end of the stroke 
either way. 

Sunshine and sanitation for hog houses, W. A Foster and .T. M. Evvabd 
(Ioica tfta. Iial 194 (1921), pp. 297-296. figs ^S). — This bulletin emphasizes and 
explains hriotly the health essentials of hog houses, and reports data to dem- 
onstrate how sunshine and sanitation can be provided, with particular refer- 
ence to the State of Iowa. A latitude map of the State is given, together with 
a table showing heights of windows for sunlight for given latitudes ami far- 
rowing seasons. 

Diagrams are also given from sunlight studies showing differences in height 
of windows applicable to different parts of the State and the position of the 
sun’s rays at various periods through windows of different types of hog houses 
in central Iowa. Methods of location of roof w indows are also described. 

Brief information on ventilating ami drainage is mchuUnl. 

The adobe milk house, U. B. Brown (Arizona Hta Cirr. Si S’ (1921), pp. 4, 
figs. S). — Popular information is given on the construction of an adobe milk 
house, including specifications and diagrammatic illustrations. 

The design of farm elevators, W. G. Kaiser and W. A. Foster (Agr. Engm., 
2 (1921), No. S, pp. 51-56, figs. IS). — Considerable information on the design of 
farm elevators is summarized in this report, much of which has been obtained 
from the results of work of others and some from actual investigation. 

It is pointed out that the circular form of crib for corn is especially suited 
to masonry structures. A rectangular structure with two driveways and three 
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cribs is one in which more corn and grain, can be handled by one conveyor sys- 
tem. The thickness of corn in cribs was found to vary for different communi- 
ties, ranging from 5 ft. to 9 ft. 6 in. In the eastern part of the Middle West 
the width varies from 5 ft. to 7 ft. 6 in., while the greater width is found in 
the corn belt. The greater width is considered to be satisfactory in a normal 
year but unsatisfactory for soft corn. In general, it is considered well to pro- 
vide at least 20 per cent openings for ventilation under average conditions. 

From studies of the pressure of corn and grain in bins, the following con- 
clusions are drawn : The pressure of grain on bin walls and bottoms follow's a 
so-called semifluid law', which is entirely different from the law of the pressure 
of fluids. The lateral pressure of grain on bin walls is less than the vertical 
pressure, and increases very little after a depth of from two and one-half to 
three times the width or diameter of the bin is reached. The ratio of lateral 
to vertical pressures is not constant, but varies with different grains and bins 
and can only be determined by experiments. 

The pressure of moving grain is very slightly greater than the pressure of 
grain at rest, the maximum variation for ordinary conditions being probably 
10 per cent. Discharge gates in bins should be located at or near the center, 
as if the gates are located in the sides of bins the lateral pressure due to mov- 
ing grain is decreased near the discharge gate and materially increased on the 
side opposite the gate. For common conditions this increased pressure may he 
two or four times the lateral pressure of grain at rest. Tie rods decrease the 
flow, but do not materially affect the pressure. 

The maximum lateral pressures occur immediately after tilling and are 
slightly greater in a bin filled rapidly than in a bin tilled slowly. Maximum 
lateral pressures occur in deep bins during tilling. The calculated pressures by 
either Janssen’s or Airy’s formulas agree very closely with actual pressures. 
The unit pressures determined on small surfaces agree very closely with unit 
pressures on large surfaces. 

Grain bins designed by the fluid theory are in many cases unsafe, as no pro- 
vision is made for the side walls to carry the weight of the grain. Calculation 
of the strength of wooden bins that have been in successful operation shows 
that the fluid theory is untenable, while steel bins designed according to the 
fluid theory have failed by crippling of the side plates. 

[Concrete grain elevators], A. J. It Curtis (Concrete [Hetioit J, 18 ( 192 J), 
No. 6, pp. 208-271, figs. 7).— -Working data are given on the design of roinforced- 
concreie grain elevators, including tables showing the capacities of circular 
grain bins and tanks in bushels ami the amounts of reinforcing steel required 
for circular and square tanks. 

The theory and practice of sanitation in country places, including the 
bacteriolytic tank system, W. It. Smith (Adelaide: R. E. E. Rogers, 1V20, pp, 
S6, pis. J2 ). — This is the fifth edition of this publication, containing the sum- 
marized results of a large amount of experience on the use of residential 
methods of sewage disposal, and evidently written from the Australian view- 
point 

Special attention is devoted to the so-called bacteriolytic tank system, which 
consists primarily of a combination of settling and septic tank and ventilation 
system. The results of experience are said to indicate Unit the bacteriolytic 
tank should be lined with concrete and should have a capacity as nearly as 
possible to 24 hours’ sewage. It is considered unnecessary to filter or other- 
wise separate the constituents of sewage before it passes into the tank. The 
compartment may be open or closed, but if closed they should be ventilated so 
as to allow a constant supply of air to the second compartment. 
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It Is further stated that filtration materials have proved unnecessary and 
are sometimes a source of trouble. The resulting liquid may be passed on to 
the soil or allowed to soak into the subsoil by means of catch wells or drains. 
It Is stated that there is evidence to show that these tanks favor the destruc- 
tion rather than the growth of germs of typhoid and other diseases. 

Straw filters for sewage purification, E. H. Kichakds and M. G. Weekes 
( Surveyor and Manic . and County Engin GO (1021), No. 1539 , pp. Ifl, ^8). — 
Laboratory experiments conducted at the ltothamsted Experimental Station 
are reported, in which a dilute solution of ammonium carbonate equal in 
strength to a very strong sewage was passed through a percolating filter of 
wheat straw at the rate of 250 gal. per cubic yard of straw per day. On the 
first day 5 per cent of the nitrogen passed on to the filter was removed, and 
the amount increased steadily up to the twentieth day, when only 1 per cent 
of the nitrogen in the artificial sewage was found in the effluent, the remaining 
99 per cent remaining in the filter. The filter was then mature, and continued 
to remove practically all the nitrogen fed to it until the saturation point was 
reached when 7 parts had been fixed per 1,000 parts of dry straw. On dis- 
mantling the filter the straw was found to have retained 80 per cent of the 
nitrogen contained in the original ammonia solution. Twenty per cent of the 
dry matter in the straw 7 had disappeared in the process of fixation, so that the 
nitrogen in the final dry matter had been raised to 1.33 per cent. The effluent 
wus brown colored hut nonputrefactive. 

The experiments were repeated with actual sewage, and the same results 
were obtained. When the straw became saturated with nitrogen it could be 
removed from the filter and if stored in heaps continued to ferment with great 
improvement in its physical state as a substitute for barnyard manure. 

In further experiments it was attempted to apply straw filtration in the 
disposal of the sewage from a land reclamation camp containing 300 persons. 
The sewage consisted of urine, cookhouse, and ablution waters, and was con- 
sidered to he of excessive concentration. The original experiments had made 
it clear that clean straw 7 was not active in removing nitrogen, hut that it 
gradually became more so as sewage was passed through it, the best results 
being obtained after 20 days of treatment. For this reason it was decided that 
the filter must be in sections and that the straw 7 must he passed from section 
to section, so that the sewage always met the newest straw first and finished 
by passing through the most active section. Three sections were deemed suffi- 
cient, as this gave one section fully active and another nearly so when clean 
straw had to be added. After considerable experimentation a filter was de 
signed in which the rate of sewage effluent flow' to the straw was 9G gal. per 
cubic yard per day. With this scheme the best purification as measured by 
the five days’ dissolved oxygen test was 80 per cent. 

When a new 7 tank of 9(50 gal. capacity was installed, the improvement in 
nitrogen recovery was very marked. The best figure recorded wus G5 per cent 
of the nitrogen in the sewage. On incubation for fhe days the effluent was 
invariably putrid.' From such a strong liquor, ten times as strong as normal 
sewage, it Is considered probably impossible to produce a nonputrescible effluent 
by straw filtration alone. 

It is concluded that in order to recover all the nitrogen possible from such 
sewage about 2 lbs. of dry straw per person per day is required. While 2,800 
lbs. of dry straw were used during a period of 35 days for the treatment of 
sewage containing 49 lbs. of nitrogen, it was found by laboratory experiments 
that 5,000 lbs. of straw 7 are actually necessary to recover this amount of nitro- 
gen. “Even if the rate of flow had been low enough to allow proper biologi- 
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cal action, only about half the nitrogen could have been recovered. The straw 
removed was, in fact, overloaded with nitrogen all through the experiment 
The resulting manure, after storage in a heap alongside the filter, was of 
excellent quality, containing 2,00 per cent of nitrogen, and was in good condi- 
tion for applying to the soil. This manure has no smell whatsoever.” 

A study of the biology of the sprinkling sewage filter, J. W. Thomson 
( New Jersey Stas. Bui. 352 {1921), pp. 5~3J ft figs. IS). — The results of a study 
conducted to gain a more definite knowledge of the relationship of the biological 
oxidnthe process in a sprinkling sewage filter and the gelatinous film present 
on the filter surfaces are reported. A special study was made of the organisms 
inhabiting the filter film. 

It was found that organisms are present in the film of the sewage filter similar 
to those occurring in the soil and act to oxidize nitrogen from the ammonia to 
the nitrite and from the nitrile into the nitrate form. This process is a gradual 
one, starting in the top layer of the filter with the zone of greatest activity 
lying in the second layer. 

A rapid decrease in the bacterial content of the sewage was found to occur 
us ii passed over the stones of the filter, and at the same time there was a pro- 
portional increase in the bacterial content of the filter film. This result is taken 
to bear out the statement that the theory of absorption would apply to micro- 
scopic organisms as well as to complex chemical compounds. A very definite re- 
lationship was also established between the larger organisms inhabiting the film 
and the chemical activity of the filter. 

Enzyms wore found to be present in the film, acting to break up proteins into 
their more simple amino compounds and these amino compounds eventually into 
ammonia. It was also definitely proved that enzynis are present which act to 
break down maltose, dextrose, and sucrose, but no lactose-splitting enzyrn was 
found. A very active urease which split urea into ammonia and carbon dioxid 
was also found. 


ETJEAL ECONOMICS AND SOCIOLOGY. 

Organizing the farm business, A Ross {Minn Fanners T lust, Ann . No. SS 
(1920), pp. 36 - f i0 , ////. 1) — The size of farm business, particularly as measured 
by capital imested and the number of hours of productive labor performed by 
men and horses, as well as the farm layout and the quality and quantity of 
crops and live stock produced, are discussed. 

Wages of management, .T. A. Hopkins, ,iu. {Jour Faint. Eeon., 3 {1921). 
No. 2, pp. 82-90).— The author presents a method of calculating wages of man- 
agement which is ini ended to eliminate the effect of seasonal or temporary fluc- 
tuations of the market, as well as elements of chance, and to arrive at a single 
term which will permit a direct comparison of the success of different farmers 
or types of farmers. It is drawn up from the point of view of dairy farming. 
The method proposed would proceed as follows: 

“(1) The total of expenses (no allowance for wages of management or super- 
vision being included) is first computed and reduced to a cost per quart basis. 
(2) The dairies are then arranged in order of the cost per quart, so found, and 
the pomt at which the increase in cost for a given increment ot product becomes 
most marked is taken as establishing the normal cost, or the hulk-line cost. 
This is usually at a i>oint below which about 70 per cent to 80 per cent of the 
milk is produced. (3) From the table set up for (2), the interquartile range 
in cost of production is found. ... (4) Next arrange the dairies in order of 

the cost of feed per quart of milk, and find the interquartile range for that. 
(5) Divide the interquartile range of cost of pioductiou per quart by that of 
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cost of feed per quart of milk. ... (0) Ascertain tlie bulk-line cost of feed per 

quart of milk. ... (7) The factor obtained in (5) is now to be applied to each 

individual dairy, according to its position above or below the bulk line for cost 
of feed per quart of milk. 

“Now', letting W represent wages of management, Q the interquartile range of 
normal cost, R the interquartile range of cost of feed per quart of milk, and X 
the difference between the hulk-line cost of feed per quart and the cost of feed 
per quart in a given dairy; then the equation fur wages of management in that 

dairy may be represented us Hut the factor (Q/R) is constant 

for a given study, and will need only to be multiplied by X for any particular 
dairy.” 

Helping landless farmers to own farms, L. O. Guay ( V . 8. Dept. Apr. 
Yearbook 11)20, pp. 277-2<S8 } figs. $). — 1 This article briefly sets forth increases in 
land values since 1830, the increasing scarcity in new lands in the United 
{States, and the small percentage that the ordinary return is of the total value 
of farming land ns the chief dilheulties in the way of the tenants acquiring 
land ownership. Data from several studies of the rate at which they become 
farm owners are cited. 

The Federal farm loan system is said to have been established on conserv- 
ative lines so Unit it is not adapted to the needs of landless farmers in borrow- 
ing for the purchase of land, and no piovision is made for making second- 
mortgage loans. 

Four alternatives to allowing pi hate land companies a free hand in the 
process of developing and settling on reserve agricultural areas are suggested, 
including State and Federal regulation <>I private laud-selling agencies, depend- 
ence on a policy of courageous publicity to prevent abuse's and stimulate the 
employment of the most successful methods, State or Federal colonization enter- 
prise's for experimental and demonstration purposes, or a comprehensive Gov- 
ernment project of development and colonization 

Progress of northern Minnesota settlers, J. D. IP.ack (Minn. Fortners’ 
Insl. Ann . No. 33 (1020), pp 20-20). — Data colhvted m 1011) by the division of 
agricultural economics of the University of Minnesota, assisted by the IT. S. 
Department of Agriculture and the State Department of Agriculture, in the 
course of visits to 517 seniors in 10 different areas selected so as to cover all 
the various conditions to he found in northern Minnesota, are tabulated and 
briefly summarized here. The average tone since settlement was 4.7 years. Of 
the 547 settlers, 110 had been on tlicir holdings one year or less, 248 from 2 to 
5 years, 145 from G to 0 years, and 38 10 years or over. 

Only records of successful settlement can he said to have been obtained. 
These settlers came to the region with an average net worth of $1,820. The 
232 who made the usual progress, namely, $200 to $000 jier year, had $1,250 
to their credit. Those making more than $000 progress came with nearly 
twice this amount It is pointed out that these records are not to be compared 
with the labor incomes noted tor farmers in older farming regions, including, 
as they do, the increase in the value of the land; also it is said that they are 
not to be compared with city workers’ incomes, but with their savings. Two 
hundred and thirty -seven of the settlers visited made over $000 per year, 35 
made over $2, (XX) per year, while, on the other band, a group of 34 had lost an 
average of $99 per year. Except for this low r group, the rate of progress was 
consistently proportional to the net worth of the settler at the beginning. Com- 
munities that have been most willing to borrow money are said to have 
prospered most. 
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Farm development In the cut-over lands of northern Minnesota, C. G. 

Woksham (Minn, Fanners 1 Inst . Amt. No, 33 (1920), pp. 15-26, figs. 5).~~ 
Tables showing forest products sold by settlers in 1918, value of farm products 
used in the home, and crops grown, kind and number of live stock kept, amount 
of income from the farm and from outside receipts, and the distribution of labor 
income on farms grouped by number of acres cleared per farm, together with 
suggestions with reference to the selection of the farm, its development, and 
the selection of crops and live stock, are based on unpublished material from 
surveys which w T ere briefly reported heretofore (E. S. R., 44, p. 787.) 

Costs, profits, and practices of the can-house tomato industry in New 
Jersey, F. App and A. G. Walhch (New Jersey Stas. Bui. 353 (1921), pp. 85, 
figs. 18 ). — This bulletin, published in cooperation with the Office of Farm Man- 
agement and Farm Economics of the U. S. Department of Agriculture, is a 
compilation of statistics taken from the Department records and other official 
sources relating to the can-house tomato industry in the United Sates, with an 
interpretation and description of tomato production, especially in New Jersey. 

It Is brought out that New Jersey is the fourth State in the production of 
can-house tomatoes, producing approximately 100,000 tons annually from 20.0(H) 
to 25,000 acres, the yield being approximately 5 tons. The hniiortant tomato- 
producing counties in New Jersey are Burlington, Camden, Gloucester, Cum- 
berland, and Salem. The acre yield is usually highest in Burlington County. 
The price that the farmer received for tomatoes increased from .$6 per ton 
in 1900 to #30 in 1919, with a decrease to $24 in 1920 and $14 in 1921. 

The return of capital invested by the dinners in 1910 and 1917 varied from 
06 per cent to 18 y>er cent, according to ihe Federal Trade Commission. From 
the same source it is noted that the return on capital invested by the 'to- 
mato packers, exclusive of the canners of New Jersey, was 00 per cent for the 
year 1917. 

A large portion of the crop is picked as job work, the pickers receiving 3 to 
8 ets. a basket. The cost per acre of producing tomatoes was $119.20 in 1918, 
$118.41 in 1919, and $135.62 in 1920, and per ton $19.13, $50.50, and $22*34, 
respectively. Of the Items of the cost of production, man labor was the great- 
est, representing 32 80 per cent for the 3-year period; horse labor, 14.42; fer- 
tilizer, 141; manure, 12.2; land rental, 8.21; machine labor, 4 01; and truck 
and tractor labor, 3.73 per cent. The extremes of costs vary from less than 
$14 to over $50 per ton; those of yields, from almost nothing to 10 tons per 
acre. 

The ton costs were higher than the average cost of production on farms hav- 
ing 8 acres or less, but were lower on the farms with more than 8 acres. Labor 
and materials were used most efficiently in producing can-house tomatoes on 
farm areas of 8.1 acres or more. Over half of the fanners were growing 8 
acres or less per farm, with a total acreage 25 to 30 per cent of the average for 
all farms, and a corresponding percentage of total production in tons. 

Farmers who used cover crops produced larger yields per acre. The price of 
tomatoes increased more than the price of corn and potatoes in New Jersey dur- 
ing the war period. 

It is suggested that the marketing of the can-house crop needs revision, 
which can probably be brought about by a marketing association of growers, 
owned and controlled by them. 

The cost of a bushel of wheat, F. W. Peck ( TJ . 8. Dept. Agr. Yearbook 
1920, pp. 801-308, figs . 2). — The idea of the “bulk-line” theory of cost of pro- 
duction in relation to price is presented here. Studies made so far in the 
Office of Farm Management and Farm Economics of cotton, winter-wheat, and 
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sugar-beet costs show that the price received by the producers In 1918 and 
1919 approximated a bulk-line cost of from 75 to 80 per cent of the products 
produced on those farms. Variations in the net cost per bushel of winter wheat 
and spring wheat in 1919 are tabulated and illustrated. 

The operating cost of power plows, H. Schwankcke (Mitt. Deut. Land to . 
OeselL , SO (1921), No. 6 , pp. 90-97).— A brief historical sketch of the introduc- 
tion into Germany of power plows and the development of the home manufacture 
of them is given, together with notes on the advantages and disadvantages 
of several types of plows, in the endeavor to show whether or not such ma- 
chinery is economically adapted to German agriculture. A study is reported 
of the costs of operating power plows of various types and of the number of 
days of horse labor required in plowing operations where teams were used on 
farms of several degrees of intensity It is concluded that the use of power- 
plows is to be preferred, and that the steam cable plows are most practicable, 
other conditions being equal, where the size of fields warrants their use. 

Shall I buy a tractor? VV. I. Meyers (Cornell Countryman. 18 (1921), No. 9 , 
pp. 1/95-/199, fly ft. 2). — In order to obtain information in regard to some economic 
factors involved in power fanning, personal visits were made by the author in 
May and June, 1920, to 87 tractor owners in southwestern Cayuga County, a 
general farming region, aud in northern Monroe and Orleans Counties, a fruit 
region of New York State Detailed records of costs and work done were ob- 
tained, In addition questionnaires were sent out to a large number of tractor 
owners in the State. 

Tile average cost of operation in 1919 on the farms studied was $1.10 per 
hour without an operator and $1.00 with an operator. The average annual cost 
of. tractor operation was $000 for tractor and operator. The largest single item 
was depreciation, amounting to $187.25 per tractor annually. Other costs were 
tractor operator $100 05, fuel $187.58, repairs $44.25, interest $39 72, work on the 
tractor by farm labor $38.94, lubrication $37 58, and other costs $8.25. 

The average number of hours worked annually was 425 hours, of which 821 
hours were drawbar work and 104 hours belt work. The number of hours 
worked ranged from 47 to 1,277 for the year. 

In Cuyaga County the average size of tractor farms was 210 5 acres, with 
353.9 acres in crop area. The average size of all farms in the county in 1918 
was 91.0 acres and 50.8 in crop area. 

The results of the survey indicate that, m general, these tractor owners con- 
sider them profitable for plowing and other drawbar work, but consider horses 
more economical for light, rapid field operations. Data are given showing the 
number of horses that would be required for the same amount of work in a day 
as a tractor. At the average rates of cost of horse labor per hour in 1919 on 
some New Y'ork farms the cost per hour of the tractor was equivalent to that 
of 4.8 horses. On the smaller farms, averaging GO acres of crops, the owners 
estimated that their tractors displaced 1.9 horses per farm ; while on the 
largest farms, averaging 308 acres of crops, it was estimated that 3.5 horses 
were displaced per farm. 

Speculation in wheat, P. dk Monk ault (flour. Ayr. Prat., n. ser ., $5 (1921 ) , 
No, 10, pp. 808-S10).— The author urges a system of granaries to be directly 
controlled by farmers’ organizations and to have storage, grading, selling, and 
banking functions. It is thought that such institutions would help combat 
speculation in the grain trade in France, which is said to be developing as a re- 
sult of a lack of capital on the part of millers with which to conduct grain 
buying and selling as formerly. 
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The march of standardization, H. W. Samson (U. 8. Dept , Agr . Yearbook 
1920, pp . 353-362, pgtt, 4 )• — A brief review is given of the progress in the 
general adoption of standard grades In the marketing of farm products, 

Know your markets, W. A. Wheeler and F. George (U. 8. Dept. Agr. Year- 
book 1920, pp. 127-140, figs. 7 ). — The various publications and other means by 
which Government market information of a general nature and with regard to 
special crops is disseminated are described here. 

The farmer's interest in foreign markets, K. G. Montgomery and C. L. 
Lukdtkk (U. 8. Dept. Agr . Yearbook 1920 , pp. 400-503, figs. 3 ). — The growing 
importance of knowing foreign markets is noted. 

AGRICULTURAL EDUCATION. 

Proceedings of the thirty-fourth annual convention of the Association of 
Land-Grant Colleges (Assoc. Land-Grant Cols. Proc ., 34 (1920), pp. 300 ). — This 
embodies addresses and committee reports made at the convention at Spring- 
field, Mass., October 19-22, 1920, many of which have been discussed edi- 
torially (E. S. It., 43, p. 701), Including also the names of officers and com- 
mittees, a list of the land-grant colleges, experiment stations, and extension 
services, and the revised constitution (K. 8. R., 41, p. (>01), minutes of the 
executive body, and other data. Mention may be made of the following papers 
which have not been noted heretofore: Accrediting Agriculture from the Nor- 
mal Schools, by F. 15. Mumford ; Quantity and Quality of Teaching in the 
Agricultural College, by T. P. Cooper; The Need of Special Training for Ex- 
tension Workers, by IX J. Crosby; Should the Graduate School of Agriculture 
be Revived? by J. L. Hills, suggesting the discontinuance of this project; 
What Should he the Ohaiaeter of Further Federal Legislation Providing Funds 
for Agricultural Research? by T. P. Cooper and R. W. Thatcher; Relation of 
Extension Work to the New Farm Bureau Movement, by R. K. Bliss; Should 
Extension Workers Aid in Organization of Farm Bureaus? by T. K. Bryant ; 
Should Extension Work ILne a Working Agreement, (a) With the County 
Agent, (b) With the County Farm Bureau or Other County Farmers’ Organi- 
zation? by M. 8. McDowell; The Opportunity of the Land-Grant College in the 
Preparation of Teachers of Vocational and Secondary Agriculture, by A. R. 
Mann; Highway Engineering Research, by T. H. McDonald; Organization 
Among Farm Women in the South, by O. Powell ; Rural School Supervisors, 
Women’s Clubs, and County Short Courses, by N. K. Jones; Horne Bureaus, 
by J. L. Bane; Woman’s Organization in the Farm Bureau, by N. S. Knowles; 
Measuring Home Demonstration Work in Financial Terms, by A. E. Harris; 
Relation of Boys’ and Girls’ Club Work to Smith Hughes Home Project Work, 
by G. L, Warren; The Home Project — A Method of Instruction in a Vocational 
Course in Home Economics, by G. Fisher; Girls’ Club Work Program in New 
York, by N. H. McNeal; Cooperation Between the Home Economics Extension 
Program and the Public Health Nurse, by M. Sawyer; Cooperation Between 
Homo Economics Extension and Public or Private Schools, by T. E. Kauffman; 
Cooperation Between Home Economics Extension and Commercial Projects, 
by R. M. Allen ; The Research Worker in Home Economics, Courses Prerequisite, 
by H. B. Thompson; Home Making Teachers, Scope of Subjects in Training 
Courses, by A. E. Richardson; Supervised Postgraduate Experience in Hos- 
pitals as Student Dietitians, by O. Hall. 

Boys* and girls* clubs enrich country life, C. B. Smith and G. E. Farrell 
(U. 8. Dept. Agr. Yearbook 1920 , pp. f t 85-494, fiffs, 5). — This report considers 
the number of members enrolled and the money value of crops and live stock 



1921 ] 


MISCELLANEOUS, 


799 


produced as measuring results of extension teaching through boys* and girls’ 
dubs in the Northern and Western States. Attention is directed to the im- 
provement in crops and live stock and the community development which are 
said to have resulted from this work. 

Home demonstration bears fruit in the South, O. B. Martin and O. 
Powell (V. 8. Dept, Agr. Yearbook 1920, pp. 111-126 , figs. It).— The method of 
approach to extension teaching of vegetable and fruit gardening, poultry rais- 
ing, and selection and preservation of food for farm families through girls’ 
club work in the Southern States is set forth here. The constantly broadening 
scope of the work and the results as exemplified in improvements in rural 
homes and community social life are emphasized. 

Home economics exhibits for county and community fairs, M. Wtlkkkkon 
( Illinois Sta. (lire. 247 (1921), pp . 24, figs, 8).~ -The guiding principles under- 
lying the contest or competitive, the standard display, and the interpretive 
types of exhibits of products of the home, household furnishings, equipment 
and labor-saving devices are considered in these papers. Details of organiza- 
tion of committees on exhibits, displays, and general arrangements, as well 
as the judges necessary and convenient score cards to be used in the analysis 
of the product itself, are set forth. A number of sample score cards are 
reproduced. 

MISCELLANEOUS. 

Yearbook of the Department of Agriculture, 1020, E. T. Meredith et at,. 
( V. i.s\ Dept. Agr . Yea i book 1920, pp. 888. figs. /85).— -This contains the report 
of the Secretary of Agriculture ; 20 special articles abstracted elsewhere in 
this issue; an appendix containing a direct or> of the agricultural colleges and 
experiment stations, the State olhcmls in charge of agricultural and extension 
woik State forestry departments, extension specialists, and schools, and 
National and State live stock associations; and the usual statistics of the 
principal crops, farm animals and their products, the Federal meat inspection, 
imports and exports of agricultural products, crop summaries, estimated value 
of farm products, wo? Id production and export trade in important crops, mis- 
cellaneous information relating to various crops and to live stock, movement 
of farm produce, prices paid by fanners for miscellaneous articles, informa- 
tion pertaining to farm labor, farm and labor incomes, value of plow lands by 
States, sectional meat consumption in the United States, automobile and road 
statistics, railway freight tonnage for 19H5-1919, rural and agricultural popu- 
lations of the world and area of agricultural land by countries, area and 
utilization of the National Forests, etc 

Report of the Hettinger Substation for the years 1919 and 1920, U. J. 
Downey ( North Dakota Sta. Huh 160 (1921), pp. 16, figs 5). — This bulletin 
consists of reports for this substation for the years 1919 and 1920. The experi- 
mental data reported are for the most part abstracted on page 784 of this issue. 

Bimonthly Bulletin of the Western Washington Substation (Washington 
Sta., West. Wash, Sta. Ihmo. Bui., 9 (1921), No. 4 , PP- 49-64, figs. 6). — In addi- 
tion to articles abstracted elsewhere in this issue, this number contains brief 
articles entitled Mouth Infection or So-called “Canker” in Poultry, by W. T. 
Johnson, and Fall Cropping, by M. E, McCollum. 

Science seeks the farmer, L. C. Evkrard (U. 8. Dept. Agr. Yearbook 1920 , 
pp. 106-110, figs. 8). — Some of the ways in which the Department is seeking to 
bring its work directly to the farmer and his family are briefly noted and 
illustrated. 



NOTES 


Nebraska University, — Stanley J. Marsden, a 1923 graduate of the Michigan 
College, has been appointed instructor in poultry husbandry. 

Rhode Island Station. — F. P. Gross, jr., assistant in chemistry, has resigned. 

Washington College and Station. — The division of chemistry of the station 
has moved into new and well-o»juipped laboratories in Janies Wilson Hall, 
otherwise known as the agricultural building. 

Aubrey O. Hildreth, who has been doing graduate work in horticulture and 
assisting in teaching and station work at the University of Minnesota, has been 
appointed instructor in horticulture and assistant horticulturist in the station, 
beginning September 1. 

Officers and Committees for 1922 of the Association of Hand-grant 
Colleges. — The complete list of general officers selected at the New Orleans 
meeting, noted editorially in this issue, is as follows: President, T 1). Boyd of 
Louisiana; vice president, A. A. Potter of Indiana; secretary-treasurer, J. L. 
Hills of Vermont; and members of the executive committee, K. A. Pearson of 
Iowa, chairman; W. M. Riggs of South Carolina, A. F. Woods of Maryland, 
A. R. Mann of New York, and F. B. Mumford of Missouri. 

For the various sections the officers are as follows: Agriculture, B. W, 
Kilgore of North Carolina chairman, E. J. Ridings of Idaho vice chairman, and 
R. K. Bliss of Iowa secretary; engineering, R. L. Sackett of Pennsylvania chair- 
man and 0. A. Jones of West Virginia secretary ; and home economics, Louise 
Stanley of Missouri chairman and Faith R. Lanman of Ohio secretary. For the 
three subdivisions of the section of agriculture, A. Atkinson of Montana and 
H. L. Kent of New Mexico were chosen chairman and secretary, respectively, in 
that of resident teaching; T. I>. Farrell of Kansas and B. Youngblood of Texas, 
chairman and secretary in experiment station work; and T. O. Walton of 
Texas and C. F. Monroe of New Mexico in extension work. 

The changes in the standing committees were unusually numerous. On the 
committee on instruction in agriculture, home economics, and mechanic arts, 
A. Vivian of Ohio and President Boyd were appointed for three year terms, 
vice .1. F. Duggar of Alabama and W. M. Riggs of South Carolina. R. i>. Jlotzei 
of New Hampshire was appointed to the committee on college organization and 
policy for three years and A. It. Mann of New York for two years, vice K. L. 
Butterfield of Massachusetts and It. W. Thatcher of New York, respectively, and 
L. D. Coffman of Minnesota to fill a vacancy of one year, C. A. Lory of Colo- 
rado became chairman. Director Youngblood succeeded B. W. Kilgore of North 
Carolina for three years on the committee on experiment station organization 
and policy, with K. W. Allen of this Office ns chairman. G. I. Christie of 
Indiana became chairman of the committee on extension organization and policy, 
on which B. II. Crocheron of California and T. B. Symons of Maryland succeeded 
L. A. Clinton of New Jersey and W. W. Long of South Carolina for three year 
terms. The committee on military affairs was rechristened the committee on 
military organization and policy, S. Avery of Nebraska and President Riggs 
becoming new members for three years and W. B. Bizzell of Texas chairman. 
President Atkinson was appointed to the joint committee of projects and corre- 
lation of research. Other committee members and chairman were continued 
unchanged. 
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Practical biological chemistry, (1. Bertrand and P. Thomas, trims, by H, A, 
Colwell (London: <L H*1J <£ fro ns, Ltd , 1020, pp. XXXII +848, ftps. 61 ). — This 
is an English tianshitiou of the third French edition of this manual of practical 
biological chemist! y Of special interest is the detailed description, with accom- 
panying tables, of Bertrand’s method of estimating reducing sugars by boiling 
a known quantity of the sugar solution with excess of a standard solution of 
copper hydroxid, treating the precipitated cuprous o\id with an add solution 
of ferric sulphate, and titrating the ferrous sulphate formed with potassium 
permanganate, 

Enzyms are classified as hydrolases, giving rise to decomposition with fixation 
of water, oxidases, and clast uses, producing disruption of the molecule without 
addition. Proteins me classified as proteins piopor, protoids or compounds re- 
sulting from the unb*n of a protein moleeuie with another chemical group 
(phosphoproteids, metnlloproteids, etc.), and proteoids. a pmusional group of 
bodies containing substances which, though allied in nature, can m»t be included 
under the previous headings (ossein, carotin, gelatin, etc ). 

Handbook of chemistry and physics, compiled by <\ T> TIoihjman, M. F. 
Ooolkahlh, and <\ E. Sfnsfman (Cleveland, Ohio: Chan Rubber Co, 1020 , 
8. cd., pp. lit, fly ft 4). --This m the eighth revised edition of tlds useful refer- 
ence book of chemical and physical data 

Technology of cellulose esters, F C Worden (A Jar YoPk: T). Van Nostrand 
Co., 1021, rot 1, pts f. pp C XX 1 +664, /u/s*. 2, pp. C XV ft +665-1565. ftps. 

100; S, pp. CXVri+I567-2S:r>, tips. 155: + pp. cxvn +2817-8086. ftps. 2; 5 . 
pp. 8081+1700) — This is the first volume of an exhaustive treatise on the tech- 
nology of cellulose enters The first t wo of the live parts into which the volume 
Is divided deal, respectively, with the raw materials, cellulose, starch, and 
cotton, and with the acids of nitration, nitric, sulphuric, and mixed acids. Part 
three discusses the theoretical aspect^ ot the cellulose nitrates, their methods 
of manufacture, and the tests by which they may be recognized and stand- 
ardized; part four gives brief descriptions of the historical development of 
commercial cellulose esters; and part five is devoted to a patent, subject, and 
author index. Extensive literature references are included. 

Animal and vegetable fixed oils, fats, butters, and waxes, 0. It. A. 
Wright, rev. by 0. A. Mitchell (London: Charles Cnflin <£- Co., Ltd , 1021 , 
8. ed., rev , and enl . , pp. XII I +989, pis. S, ftps. 180). —In this third edition of this 
reference book on animal and vegetable oils, fats, and waxes, the aim of the 
original author has been followed as far as possible, the subject matter consist- 
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iug of general descriptions of the methods of obtaining fixed oils and fats 
from their natural sources, their practical applications and uses, and their 
principal physical and chemical properties and reactions. Among the changes 
from the preceding edition are the complete revision of the section dealing with 
margarin and a new chapter on hydrogenated oils. The reports of standard 
methods for sampling and examining commercial samples of vegetable fftts and 
oils previously noted (E. S. It., 44, p. 412) are appended, together with a brief 
review of recent investigations on vitamins in relation to fats. 

Tables of refractive indices. — II, Oils, fats, and waxes, R. Kanthack, 
edited by J. N. Goldsmith (London: Adam linger , Ltd., 1921, vol. 2, pp . VI 4- 
7-295). — This volume, which is the second of the series on the refractive 
indices of technical substances (E. S. R., 42, p. 712), deals chiefly with the re- 
fractive indices of oils, fats, and waxes. In addition the compilation of data 
includes the refractive indices of various glycerids and fatty acids of interest 
to the oil chemist; the refractive indices of hardened, polymerized, and blown 
oils; the dispersion values of various oils, and tables of approximate tempera- 
ture correction for fatty oils to reduce observations to a standard temperature 
and for the conversion of butter refractometer readings into refractive indices 
and vice versa. An extensive bibliography is included. 

Yield and composition of wormwood oil from plants at various stages 
of growth during successive seasons, F. Rabak (Jour Indus, and Engin. 
Chem IS (1921), Mo ft, pp. 5S6-5SS). — This contribution from the Bureau of 
riant Industry, U. S. Department of Agriculture, consists of data on t lie yield 
of wormwood oil from fresh and dry flowering plants grown at the Arlington 
Experiment Farm during several successive years, and on the physical and 
chemical properties of the oil obtained from these plants during various stages 
of growth. 

The yield of oil from the fresh herb during the flowering stage was found to 
vary greatly from year to year owing to varying climatic conditions. The best 
yield of oil was obtained under conditions of low precipitation, high tempera- 
ture, and much sunshine. Drying of the plants before distillation invariably 
caused a reduction in the yield of oil, but an increase in the esterification of the 
oil. The ester constituents of the oils from the fresh herb over a period of 
years appeared to he in closer conformity than the alcoholic constituents The 
highest >ield of oil was obtained during the flowering period of the plants. 

Precipitation of grain-curd casein from pasteurized milk, including 
sweet cream buttermilk, H. F. Zollkr (Jour. Indus, and Engin. Cliem., IS 
{1921), No. 6. pp. 51 OSH, fig 1 ). — This contribution from the Dairy Division, 
V. S. Department of Agriculture, supplementing the studies on technical casein 
previously noted (E, S It., 44, p 808), deals with the influence of varying factors 
upon the nature of the curd obtained from pasteurized milk by the normal grain- 
curd method described in the previous studies. 

When the identical conditions of the grain curd precipitation were observed, 
the resulting curd was softer and the grains less definitely formed and much 
smaller than the noimal type of curd from indicated milk. Attempts to overcome 
the marked differences in the physical nature of the curd by the use of organic 
acids, eoprecipitants, or rennin proved impracticable. By Increasing the tem- 
perature of precipitation to a degree dependent upon the pasteurization condi- 
tions to which tiie milk had been subjected, a curd of satisfactory texture could 
be obtained. Curves are given indicating the optimum precipitation tempera- 
tures for milk pasteurized at a constant temperature (63° C.) for varying 
lengths of time, and at a constant time of pasteurization (60 minutes) for 
varying degrees of heat. 
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A modification of the grain-curd process to .be applied to heated milks in 
factory practices is outlined briefly, the essential differences in procedure con- 
sisting in heating the milk to a temperature indicated by tbe curves noted above. 
The use of centrifugals instead of drain racks and screw presses is strongly 
recommended for all except very small casein plants. 

In the preliminary experiments on the use of the ordinary grain-curd method 
In the separation of casein from pasteurized milk, it was noted that when the 
curd was leached with water adjusted with hydrochloric acid to the isoelectric 
tondition of casein (pH =4.6) there was a marked retrogression of the hydrogen 
ion. “This rapid decrease in acidity is attributed to the excessive precapitation 
of alkaline earth phosphates during pasteurization, and their subsequent resolu- 
tion at the expense of the hydrogen ion as they are brought into ready contact 
by the soft dispersing curd. The great check in the rate of this retrogression 
wrought by using higher tern) peratu res for precipitation is believed to be due 
to tbe engulfing of these precipitated phosphates by the firming of the curd, thus 
reducing the intimate contact between the solution and the phosphates.” 

The relations of If -ion concentration to the heat coagulation of proteins 
in Swiss cheese whey, Y. Okijda and il F Zollek (Jour. Indus, and Engin. 
Chew., IS ( 1921), No. G, pp. 515-519. figs. 3 ).— The optimum reaction for the 
heat coagulation of Swiss cheese whey, as determined elect rometri call y, was 
found to be at an U-ion concentration of pH-- 4.5. Electrometric and colori- 
metric (methyl red) determinations of the H-ion concentration of whe.v before 
and after heating were not consistent, the methyl red indication of pH changing 
in the opposite direction from that indicated by the hydrogen electrode. It is 
thought that not onl.v methyl red, hut any indicator covering this region of pH 
would prove unreliable for giving an indication of the proper reaction of whey. 

Analyses of the curd obtained fiom tin* whey hv heal coagulation at pH -4 5 
and at pfl— 6.5 showed that at the former or optimum concentration there was 
more protein and less calcium phosphate than at the less favorable H-ion con- 
cent ration 'Phe importance is emphasized of employing this optimum reaction 
in the preparation from whey of lu< (albumin, lactose, whey cheese, and protein- 
free milk. 

Manganese in commonly grown legumes, ,1. S. Jones and D. R Bullis 
(Jour Indus and Engin Chew,. IS (1921), No. 6 , pp. 524, 525 ). — Analytical 
data are reported from the Oregon Experiment Station ot the manganese con- 
tent of various legumes, both in the entire plant and in the several parts —stems, 
bloom, leaves, seeds, and pods The method of anul.vsis employed consisted 
m ashing the material in a silica dish without the use of an oxidizing agent, 
freeing (ho ash from clilonn by treating with a few drops of concent rat ini 
sulphuric acid, dissolving the ash in hot water, converting the manganese to 
permanganate by warming with ammonium persulphate and silver nitrate, 
and finally titrating the cooled permanganate solution with a dilute solution 
of sodium arsenate standardized against potassium permanganate. 

The average manganese content for the several legumes when the entire plant 
is considered, in terms of milligrams of manganese per kilogram of air-dried 
material, was as follows: Vetch 42, red doior 33, alsike clover 6cS, alfalfa 23, 
field peas 33, sweet clover 27, and white clover 34. Data on the relative amounts 
in the different parts of the plant show tin* leaves to be richest in manganese. 

A calculator for converting gas chain voltage into equivalent Oh or pH 
values, 1\ E. Klopsteg ( Science, n. ser., 54 (1921), No. 1390, pp. 158, 154 ). — 
A brief description is given of a slide rule of the circular tjpe designed for 
converting gas chain voltuges at 25° 0. into equivalent Ch or pll values with 
different types of reference electrodes. The slide rule is so constructed that 
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it can be used equally well when the reference electrode, instead of being the 
usual calomel half cell, is a hydrogen electrode of known potential relative 
to the standard solution in which it is immersed. 

Note on the gasometric determination of nitrogen, R. L. Stehle (Jour, 
Biol Chan., ft (11)21), No. 1 , p. 11 ). — The liberation of oxygen in the method 
of determining nitrogen previously noted (E. S. R., 45, p. 11) has been found 
to be due to the copper sulphate added to hasten the digestion. It is there- 
fore, recommended that the copier sulphate be omitted in order to avoid the 
necessity of subsequent pyrogallate treatment. 

Methods for determining the amount of colloidal materials in soils, 
C. J. Moore, W. H. Fry, and H. E. Middleton (Jour. Indus, and Engin. Chem ., 
IS (1921), No. 6, pp. 527-580, figs. 2). — In this preliminary paper the authors 
describe work which has been done at the Bureau of Soils, U. S. Department 
of Agriculture, in the preparation and examination of the colloidal matter from 
soil. The material, to which the name ultra clay has been given, was obtained 
as follows: 

Twenty-live lbs. of soil and 125 lbs. of distilled water were placed in each 
churn of a battery of barrel -type churns. The churns were rotated for several 
hours and then allowed to remain at rest for 24 hours, after which the super- 
natant liquid was siphoned off into well-tinned milk cans. The turbid liquid 
was passed through a Sharpies centriluge and the opalescent liquid issuing 
from the centrifuge was next separated from the dispersing medium by bat- 
teries of Pasteurd lhamberland lilter tubes. The colloidal material collecting 
on the outside of the tubes was purified by stirring with distilled water and 
drawing off the water by means of clean lilter lubes. 

The ultra day thus obtained is said to give every evidence of being a true 
colloid When moist it is very plastic and sticky and when dry is, up to 10 
per cent, n stronger binding agent than Portland cement. “ It seems evident, 
therefore, that ultra clay is the principal binding material of the soil, giving 
it plasticity, cohesiveness, or hardness according to the moisture content.” 

In an attempt to determine the quantity of colloidal matter or ultra clay in 
soils, two methods were developed, one based upon the absorption of a dry gas 
(ammonia) by a dry colloid, arid the other upon the absorption of dye from 
true solution by an aqueous suspension of the material. Assuming that the 
absorption of ammonia and of dye by soils is due only to the colloids they 
contain, the difference in amounts absorbed before and after heating to such 
a temperature as will destroy the colloids would be a measure of the colloidal 
content of the soil. On this assumption determinations of the colloidal content 
of Susquehanna day soil by absorption of ammonia and by absorption of 
malachite green oxalate gave the same results, 28.3 per cent 

“The fact that methods so entirely different in nature gne the same results 
seems to justify confidence in them. There still remains the fusibility that 
the pure colloid we are able to separate from the soil does not possess the 
same absorptive ability as the whole colloid of the soil. If tlie values found 
for the pure colloids separated from the soil art' higher than for the whole 
colloid of the soil, our methods give low results, and vice versa. The possi- 
bility is remote, hut the point will he further investigated.” 

The determination of dlcyandiamid and of urea in fertilizers, E. Johnson 
(Jour. Indus, and Engin. Chem „ 13 (1921), No. 6 , pp. 583-585, figs. 5 ). — A volu- 
metric method for the determination of dlcyandiamid in fertilizers is described, 
the technique of which depends upon the formation of the double compound, 
silver picrate-dicyanoguanidin, Cells (NOs)*0 A g^CJDN*, previously described by 
Harger (E. S. R., 44, p. 711) under conditions involving dilute solutions, low 
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temperature, and a large excess of picric acid. The di-compound is so insolu- 
ble and its conversion into the mono-compound so slow that the amount of 
standard silver solution required can be determined volume! ideally. The tech- 
nique is described in detail, together with certain corrections found necessary 
in the author’s experience. Neither urea nor dicyandiamid affects the results 
obtained by this method, but when chlorids or soluble sulphids are present a 
blank test must be run by titrating the silver solution without the addition of 
picric acid. 

A new method for the determination of urea in fertilizers and fertilizer mix- 
tures is described, which depends upon the fact that urea forms a characteristic, 
difficulty -soluble salt with oxalic acid. 

On the substitution of turbidimetry for nephelometry in certain bio- 
chemical methods of analysis, W. T>enis (Jour. Biol, (lion, }fi (1921), No. 1, 
pp. 27 - 81 ). — As a result of a comparison of the results obtained by nephelome- 
try and turbidity in the determination of calcium in blood by Lyman's method 
(E. S. It.. 37, p. 207). of fat in blood and milk by the method of Bloor (E. S. R . 
82, p. 812), and of phosphates by the strychnin mol.vbdnte precipitate by Pouget 
and (ihouchnk as modified by Ivober and Egorer (E. S. It, 84, p. 409) and by 
Bloor (E. S. XL, 40, p. 10), the author makes the suggestion that determinations of 
turbidity made b,\ means of a colorimeter may with advantage be submitted for 
nephelometric readings. “The ad\antages Of this procedure are twofold: First, 
us turbidlmetric readings give quanthuve results with large variations In con- 
centration between standard and unknown, it is possible to omit the preparation 
of the large number of standards which have been found necessary in nephelo- 
metric work ; second, it presents an additional use for the now universally owned 
colorimeter and in the case of mum small laboratories would probably make the 
possession of a nepheloineter mmecessaiy," 

Further improvements in the nephelometer-eolori meter, P. A Koher 
and R. E Klktt (Jour Biol. Chon, l f 1 (1921). No. 1 , pp. 19- Jo. nos ',) —A 
modification ol the latest t.vpe of Kober nephelomerer-colorimeter (E. S. It., 87, 
p. 205) is described and illustrated. The new improvements in the model are 
said to have t ho following advantages • “( 1 ) The elimination of the fatigue and 
annoyance duo to stooping to lead the scale ol duboscq instruments, (2) an en- 
larged ami well illuminated scale read through an eyepiece of the same focal 
length as the telescope, (8) a more* convenient position for the milled heads oper- 
ating tin* stages, allowing for resting of the operator's arms, and (4) a mi- 
crometer arrangement tor setting the zero point which can be locked in any 
position." 

Improved Deniges test for the detection and determination of methanol 
in the presence of ethyl alcohol, U. M. Chapin (Jour. Indus and i'nahi 
Chew., 18 (1921), No. 6\ pp. XJdi-JUio ). — For determining methyl alcohol in the 
presence of ethvl alcohol, the author at the Bureau of Animal Industry, IT. S 
department of Agriculture, has modi lied the DenigPs test as improved by Elvove 
(E. S. R., 87, p. Ill) by using 0.2 cc. of phosphoric acid (C V 85 per cent) pre- 
viously diluted to 1 cc. for accuracy in measurement, and an oxidation period of 
80 minutes instead of the 0.2 cc. of concentrated sulphuric acid and oxidation 
period of 8 minutes eniploved by Elvove detailed directions are given for the 
technique of the method, both as a quantitative and qualitative procedure, and 
procedures for the removal of certain interfering substances arc outlined. The 
tests as described are adjusted to a minimum limit of 0.2 per cent of methyl 
alcohol in total alcohol 

New method for the volumetric determination of reducing sugars, A. 
Joirascu and V. Vabcouci (Arm. Chim. Analyt 2. ser.. 8 (1921), No. 8 , pp. 
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229-234 ). — The method described depends upon the reduction of yellow potas- 
sium ferrocyanid to colorless potassium ferrocyanid In alkaline solution by tint 
reducing sugar according to the following reaction, in which It— the reducing 
sugar; 

2K*Fe(CN)«+2KOH+It=2K^Fe(CN)«+IT Jl O+H--~0. 

The reagent is prepared by dissolving 46 gm. of pofa&suim ferricyanid 
and 46 gm. of potassium hydrogel in sufficient distilled water to make one 
liter of the solution. This is titrated with a 0.5 per cent solution of glucose 
until 10 ec. of the ferricyanid solution added to 20 cc. of water is decolor- 
ized by 10 cc. of the glucose solution. The technique of the procedure con- 
sists in adding to 10 cc. of the standardized reagent 20 cc. of water, heat- 
ing to boiling, and adding the unknown sugar solution drop by drop from 
a burette to the point of complete dccolorization. In the case of colored 
solutions 30 drops of a 1 per cent picric acid solution are added as an indicator* 
the end point being the formation of pieramie acid. The application of the 
method to the determination of urinary sugar, lactose in milk, and reducing 
sugars in liquids of fermentation and secretion is discussed. 

Determination of maltose and lactose in the presence of other reducing 
sugars by Barfoed’ s solution, L. Lk < Ik and (Ann. Chim. Analyt., 2. ser.., 3 
(1921), No, 8, pp. 2bO-2J/4, fig. 1 ), — The author has developed the technique of 
the Barfoed test so that it can be used as a quantitative method for determin- 
ing maltose and lactose in the presence of other reducing sugars. The technique 
is as follows : 

The Barfoed solution is prepared by dissolving 20 gm. of commercial neutral 
copper acetate in 200 cc. of ^ater, adding 7.5 cc. of 88 per cent acetic aci4, and 
filtering. To 15 cc. of this solution in a conical flask is added 5 cc. of the solu- 
tion to bo tested, which should contain at the most 0.1 gm. of reducing sugar. 
The solution is heated to boiling and kept at this temperature for 3 minutes, 
after which it is immediately filtered, the precipitate dissolved on the filter 
paper in a solution of ferric sulphate, and the sugar determined in the filtrate 
according to Bertrand’s method by titrating with potassium permanganate of 
such strength that 1 cc. corresponds to 6 mg. of copper. The amount of reducing 
sugar in the solution is calculated from a table of the weights of copper ob- 
tained in determinations on known amounts of sugar. To calculate the amount 
of maltose or lactose contained in the solution, results obtained by the Barfoed 
method are subtracted from the sum of the reducing sugars expressed as glu- 
cose determined by Fehling’s solution. 

Microaiialytical methods in oil analysis, A. H. Oran and IT. S. Simms 
(Jour. Indus, and Engm V hem ., 13 (1921), No. 6\ pp. 5 47-552, figs. 8). — Micro- 
analytical methods for the determination of the iodin and saponification num- 
bers and the specific gravity of oils are described, with illustrations of the neces- 
sary apparatus. Data on the analysis of lard, olive, cottonseed, and linseed 
oils by the new method are reported. Very close analytical results in the saponi- 
fication and iodin values of these oils were obtained with 15 and 11 mg., re- 
spectively, or about one onedmndredth and one-thirtieth the usual quantities 
while good results were obtained for specific gravity with 1-gm. samples. 

Determination of refractive indices of oils, H. S. Simms (Jour Indus, and 
Engin. Chem.. 13 (1921), No. 6, pp. 546, 547 , figs. 8 ). — The method described 
depends upon the principle that if a spherical bulb of oil is immersed in n me- 
dium of another oil it will magnify or reduce, depending upon whether it has a 
greater or smaller refractive index than the medium. 

Studies in synthetic drug analysis. — VIII, Estimation of salicylates and 
phenol, W. O. Emery (Jour. Indus, and Engm . Ohem 18 (1921), No. 6, pp. $88, 
589). 
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Approved technique of the Rideal-Walker test, S, R ideal and J. T. A. 
Walfjeb (London: H. AC. Lewis d Co., Ltd., 1921, pp. 12 ).—' This is a description 
of the details of the Rideal-Walker method of testing disinfectants as officially 
adopted at the present time in Great Britain and the British Colonies. 

Condensed description of the manufacture of beet sugar, F. Mubke 
( New York : John Wiley <£ tions, Inc.; London: Chairman & Hall , Ltd., 1921 , 
pp. V+115). — This is a concise treatment of the main principles of beet sugar 
manufacture. Useful formulas and tables for various calculations are included. 

Make better vinegar, R. L. Tweed ( Michigan Bta. Quart. Bui., If (1921), 
No. 1, pp. 24, 25). — The factors essential for making cider vinegar of good 
quality are briefly outlined. It is emphasized that the barrels for vinegar 
making should be thoroughly rinsed and scalded before the cider is added, 
that pure cultures of yeast and vinegar bacteria produce a higher yield of 
vinegar of the best quality than can be obtained if the fermentation is left 
to chance, and that the fermentation is more rapid if the barrels are stored 
at a temperature of about 75° F. than under cellar conditions. 

Effect of heat on different dehydrated vegetables, G. E. Mangels and 
H. C. ( Joke (do ut . Indus, and Lnyin. Chem., IS (1921), No. (>, pp. 525, ,526). — 
A brief report is given of an investigation at the Bureau of Chemistry, IT. S. 
Department of Agriculture, of the limits of tolerance to heat of different vege- 
table's and of the importance in causing deterioration of three variables — the 
degree of temperature used, the time of exposure to such temperature, and the 
relative humidity of the surrounding medium, air. In the exeriments reported, 
finely divided vegetables, winch had already been dried under conditions pre- 
cluding deterioration, were exiiosed to different temperatures in an experi- 
mental cabinet in which a constant temperature and varying degrees of humid- 
ity could be maintained. The dried vegetables were spread on wire trays, 
placed in the cabinet, and exposed to the desired condition for definite periods 
of time, and then compared as to appearance with the original dried material. 

Onions, turnips, celery, tomatoes, and cabbage were very easily injured by 
heat, while white potatoes, carrots, string beans, and sweet corn proved fairly 
resistant and sweet potatoes very' resistant. In general the injury point, as 
determined by darkening in color, was quite distinct and definite at tempera- 
tures of 70° C. and higher, the time of exposure necessary to cause injury 
decreasing with increasing temperature and with increase in relative humidity. 
As illustrating the varying degrees of sensitivity of the three groups of vege- 
tables under different conditions, injury took place in onions in dry heat aftei 
12 to 16 hours’ exposure at f>0°, 6 hours at 55°, and 5 hours at 60°, and in 
moist heat after 8 to 10 hours at 50° and 4 hours at 60°. At from 70 to 90° 
dry and moist beat had about the same effect. With white potatoes injury 
occurred in dry heat after 16 hours' exposure at f>0°, 11 hours at 55°, and 8 
hours at 60°, while in moist atmosphere injury occurred after 11 hours at 
50° and 7 hours nti 60°. Sweet potatoes were not apparently injured by tem- 
peratures lower than 80°. In a dry atmosphere at 90° injury occurred after 
5 hours and at 80° after 10 hours. In moist atmosphere at 90° injury oc- 
curred in from 8 to 12 hours, while at 80° no injury occurred after 10 hours. 

The relation of moisture content to the deterioration of raw dried vege- 
tables upon common storage, H. C. Goke and C. E. Mangels (Jour. Indus, 
and Engln. Chem., 18 (1921), No. 6, pp. 528, 524). — Data are reported from the 
Bureau of Chemistry, U. S. Department of Agriculture, on the moisture con- 
tent of various vegetables dried at different temperatures for varying periods 
of time and stored at ordinary temperatures in air-tight containers, and on the 
change in appearance of the dried vegetables after periods of storage of from 
29 to 940 days. 
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The moisture content of the dehydrated raw vegetables was found to be a 
factor of considerable importance for successful storage. The initial moisture 
content at and below which the distinctive color and flavor are well retained 
for six months or more are reported as follows : Carrots 4.99 to 7.39 per cent, 
turnips 5, onions 5.74 to 0.04, spinach 3.81 to 5.38, and cabbage 3 to 3,34 per 
cent. 

Dehydration of fruits (a process report) , W. V. Cauesh and A. W. Chris- 
tie ( California Sta. Bui. 880 (1921), pp. 49-77, figs, 2). — This publication gives 
the results of investigations and observations on the dehydration of the more 
important varieties of fruits in California, including the effect of various 
factors on the yield, composition, and quality of the product, and a comparison 
of dehydrated with sun-dried products. The results reported are summarized 
in a table in which are listed the tested method* of preparation and condi- 
tions of dehydration which are recommended as furnishing the best results, 
using in all cases the air-blast tunnel type of dehydrator. The list includes 
the following fruits: Apples, apricots, bananas, cherries, tigs, grapes, logan- 
berries, peaches, pears, prunes, raspberries, and strawberries. 

The manufacture of citric acid from lemons, C. P. Wilson (Jour. Indus, 
and Engin. Chem ., 13 (1921), No. 6', pp. 554-558, fig. 1). — This is a comprehen- 
sive description of the successive steps in the manufacture ot pure citric acid 
from cull lemons as developed at the Citrus By-products Laboratory of the 
V S. Department of Agriculture at Los Angeles, Calif. 

Elephant grass (Pennisetum purpureum) : Pulping qualities (Queens- 
land Agr , Jour., 16 (1921), No. 1 , p. 8).— Tests of the pulping qualities of ele- 
phant grass were conducted by the caustic soda process. The material tested 
was composed of 49 per cent internodes, 29 per cent nodes, and 26 per cent 
leaves, and the moisture content was 65.4 per cent. Yields based on moisture- 
free material and pulps were as follows : Unbleached pulp 36 per cent, bleached 
pulp 30 per cent, and bleaching powder 15 per cent. The tiber length ranged 
from 4.3 to 0.35 mm., averaging 0.92 mm., and the diameters of fibers averaged 
0.016 mm. The unbleached pulp would be far too expensive for wrapping 
paj>er, but could probably be used to sonic extent in covers and colored papers. 

METEOROLOGY. 

Climatological data for the United States by sections ( V. S. Dept. Agr., 
Weather' Bur . Clmiat. Data , 7 (1920), No. IS, pp. [229], ph. 20. figs. 12). — This 
number summarizes the climatological data tor each month of 1920 and for 
the year as a whole tor each State. 

The weather of Scotland in 1920, A. Watt (Highland and Agr. So c. Scot. 
Trans., 5. set., 88 (1921), pp. 287-295). — “This report consists of (1) a general 
description of the weather over the Scottish area from month to month: (2) a 
selection of rainfall returns, in which each count > in Scotland is represented by 
one or more stations. . . . 

“The outstanding features of 1920 were the mildness of the January-Mareh 
period, the almost complete absence of seasonable warmth m July and August, 
the great mildness of November, and the wide range of rainfall conditions 
relatively to the normal. Toward northeast and north the year was a dry 
one, while in west and south aggregates were above the normal.” 

The extent of the recent drought ( Nature [London], 108 (1921), No. H05, 
pp. 15^17, fig. 1 ). — The amount and distribution of rainfall in the British Isles, 
from January to June, 1921, is compared with the normal for the same region, 
showing a pronounced drought in England and Wales but a less severe one in 
Scotland and Ireland, 
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Summarizing data for other countries, it is sown that " the drought has been 
mainly European, chiefly in northwest Europe and Russia. Canada has had 
extremely hot weather, but without a serious deficiency of rain. The season 
in Australia has been abnormal, and there are indications of abnormal condi- 
tions in other widely separated regions, notably Irak and Peru. The only re- 
gion of special excess of rain in the Northern Hemisphere appears to have been 
the southern United States.’* 

** New York suffered from several hot spells in June and July, an unusual 
feature being the accompaniment of exceptionally high humidity, which intensi- 
fied their effect. In the latter month the whole of the middle section of the 
country eastward of the Rockies experienced great heat. There does not seem 
to have been any general deficiency of rain. Further south the cotton-growing 
districts had an excess of rainfall in July.” 

Distribution of rainfall in Italy in relation to agriculture, A. Oalzecchi- 
Onesti ( ftalia Agr , 58 {1921), No. 2, pp. 51-56, figs. 2). — This article discusses 
briefly the importance of rainfall in agricultural production, the variability 
of meteorological factors in Italy, the value of rainfall stations and the need of 
more of them, and the total annual precipitation and its frequency and dis- 
tribution as related to agriculture. 

SOILS— FERTILIZERS. 

Conservation of soil fertility and soil fiber {Ottawa: Canada Comn. 
Cornerv., 1920, pp 89, figs, J f ), — This is a report of a conference held in Winni- 
j >eg, Man , on duly 14-1 U, 1020, under the auspices of the Commission of Con- 
servation of Canada The following papers relating to soil conservation and 
fertility were presented: Soil Conservation and Western Crop Production, by 
J. H Orisdale; The Choice of Crops and Soil Productiveness, by O. H Cutler; 
Cropping Systems for Drought Areas, b> .1. Bracken; Adwmtagcs arid Profits of 
Systematic Crop Rotations, by \Y C, McKillicau ; Hood Seed, by L. H. Newman; 
Soil Moisture, by E S Hopkins; Maintenance of Soil Fiber, by T. J. Harrison; 
Fundamental Prieiples of Soil Fertility, by R. Hansen; Soil Drifting in South- 
ern Alberta, by W. II. Fairfield; Urgency for Further Irrigation Development 
in Southern Alberta, by C R Marnoch , Influence of Windbreaks on Field Crops, 
by N. M. Ross; and The Weed Menace and Its Control, by S. A, Bedford. 

The formation of humus, V. A. Beck ley {Jour. Agr. Sci. [England], 11 
{1921), No. 1, pp 69-77 1 . — Studies conducted at the Rotharnsted Experimental 
Station are reported, in which e\iden<*e is adduced that the formation ot humus, 
both in the laboratory and soil, proceeds in two stages as follows: Carbo- 
hydrates react with either mineral or amino acids to produce hydroxymethyl- 
furfural; hydroxymethyl furfural condenses to form humus It was found in 
addition that in the laboratory some furfural and laevulinie acid are. also pro- 
duced. No evidence could be obtained of the formation of hydroxymethyl- 
furfural during the decomposition of cellulose by Fpirochaeta cytophaga. 

Nitrate formation in soil, C. Barthel {Srensl Kem. Tidskr ., 82 (t92Q), 
No. 11, pp, 178-188: abs in Chem. Abs,, 15 {1921), No. 7, p. 1058 ). — A compre- 
hensive discussion of nitrification in soils is piescnted in this paper, data from 
the results of Swedish experiments especially being summarized. 

It is pointed out that nitrate is formed in acid, alkaline, and neutral soils, 
either clay or loam, and that nitrification proceeds better in the presence of 
organic nitrogen compounds than with ammonium sulphate owing to the 
inhibiting action of the acidity produced by the decomposition of the ammonium 
sulphate. The addition of lime is considered to be of distinct benefit where 
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ammonium sulphate is used, but of bo advantage in the case of animal manures. 
It has not been established whether or not the organisms responsible for nitrifi- 
cation in acid soils are the same as those in alkaline or neutral soils. 

* Influence of uranium salts on nitrogen fixation, B. Kayser (Compt. Rend 
Acad. Set. [Paris], 172 (1921), No. 18 , pp. 1133 , 1134 ).— Studies of the influence 
of uranium phosphate and acetate on the growth and activity of Azotobacter 
agile in mannite and glucose cultures showed that both uranium compounds 
Increased the fixation of nitrogen by these organisms. The greater fixation 
took place where the acetate was used. It is considered probable that the 
radioactive power of uranium is a dominant factor in contributing to the 
stimulation of nitrogen fixation by soil organisms. 

Researches on Azotobacter, Kayser (Conipt. Rend. Acad. Sci. [Paris], 172 
(1921), No. 15, pp. 989 , 940). — A study on the influence of color on the action 
of Azotobacter at different stages of its culture and on the influence of tem- 
perature in varying the results is reported. 

It was found that at 27° C. the generations from yellow and blue growths 
gave practically the same results as regards total nitrogen fixation and the 
nitrogen fixed per gram of mannite consumed. The utilization of mannite be- 
came less satisfactory as the time of incubation was increased. It was more 
satisfactory at a temperature of from 8 to 10° than at 27°, although the total 
nitrogen ftx<Ml at the lower temperature was much Jess 

A bacteriological analysis and cultural test of ** nitrobactcr soil vac- 
cine,” 1). H. .Tones (8m. Agr„ 1 (1921), No. 6, pp. 260, 267 ). — Studies con- 
ducted at the Ontario Agricultural College on the biological composition and 
activities of a so-called soil vaccine, purported to increase the availability of 
nitrogen and phosphorus in the soil, are reported. 

The vaccine uid not increase the denitrifying, ammonifying, nitrify lug, or 
nitrogen -fixing bacterial content of the soil. Progress results of cropping tests 
comparing soil vaccine with stable manure were decidedly in favor of the 
manure. 

Nitrogen losses under intensive cropping, J. G. Lifman and A. W. Blair 
(Soil Set., 12 (1921), No. 1, pp. 1~19, figs. 6 ). — Studies conducted at the New 
Jersey Experiment Stations on the nitrogen losses from a loam soil in cylin- 
ders with natural drainage, which has been under a 5-year rotation of com, 
oats, wheat, and timothy for 20 years, are reported. 

There are 00 of these cylinders arranged in 20 series of 3 cylinders each, 
and the fertilizer and manure treatment is the same for the 3 cylinders of 
a given series. Different forms of nitrogenous fertilizers have been used, alone 
and in combination with farm manure. All cylinders with the exception of the 
first series have received liberal applications of phosphoric acid and potash 
annually. During the first 10 years the lime treatment was the same for 
all cylinders. Beginning with the second 10-year period, lime (ground lime- 
stone) was applied to the second and third year cylinders of each series at 
5-year intervals. A further differentiation was brought about by growing 
two legume green-manure crops on the third cylinder of each series in the 
course of each 5 year rotation. Thus the first cylinder of each series, or 20 
cylinders designated as section A, were without lime for 20 years. 

A complete record w f as kept of the amount of nitrogen applied in the form 
of fertilizers or manures and of the amount removed by the crops during this 
I»eriod. Also, nitrogen determinations were made on samples of the original 
soil and on samples collected in 1907, 1912, and 1918. From these latter 
records, the loss of nitrogen from the soil, exclusive of that removed by the 
crops, was calculated. During the first 10 years this amounted to 32.24 gm. per 
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cylinder, or the equivalent of 108 lbs. per acre annually. During the third 
6-year period the loss was one-half this amount, except in the legume section, 
or again 108 lbs. per acre annually. During the fourth 5-year period tine 
average loss was considerably less, and for certain of the cylinders on sections 
A and 0 there was some gain. This gain on section C is attributed largely 
to the legume crops grown, bat there appeared to be no particular reason for 
the gain on three of the cylinders of section A. This statement of gain, how- 
ever, is not considered a contradiction of the statement that in most cases 
these soils have been constantly losing in nitrogen content, since with only one 
or two exceptions more nitrogen was applied than was removed by the crops. 

Carbon determinations made on the set of samples collected in 1918 showed 
gains in carbon content over the original soil for nearly all those cylinders 
that received both farm manure and commercial nitrogenous fertilizers. Those 
soils that received farm manure alone did not change much in carbon content, 
while those that received nitrogen m the form of commercial fertilizers only or 
no nitrogen at all lost appreciably in carbon content. A gain in carbon is not 
considered to be necessarily inconsistent with a loss in nitrogen. 

A preliminary investigation into the occurrence of different kinds of 
carbonates in certain soils, F. Hardy {•lour. 1 r/r. Men [England], 11 {1921), 
No. I, pp. 1-18). — Mlneralogical, biological, and chemical studies of samples of 
soils taken from the foreshore of the northwest coastal belt of the Wash in 
England are reported. 

A sample of marine silt taken from the locality was found by mlneralogical 
examination to contain dolomite. Nitrification experiments and detailed chemi- 
cal studies into the nature of the carbonate content of several soils of known 
geological and agricultural history indicated that the presence of dolomite 
in the marine silt modifies such process*; *» as nitrification. A method for the 
approximate* estimation of easily decomposed calcitoid carbonate and of more 
stable dolomitoid carbonate in soils was elaborated and applied in the chemical 
investigation. 

It was found that marine sill soils may be expected to contain both calci- 
toid and dolomitoid carbonate. Soils not directly or indirectly derived from 
marine silts usually did not contain dolomitoid carbonate, although they some- 
times contained calcitoid carbonate. Cultivation for crop production reduced 
both the calcitoid and the dolomitoid carbonate content of soils containing 
both, but the rate of reduction of the former was considerably greater than 
that of the latter. 

It is concluded that sourness in soils originally containing both kinds of car- 
bonate may occur when the total carbonate content is apparently well above 
the nanal value taken by soil chemists as indicating a deficiency of carbonate. 
This is explained by the relatively greater stability of dolomitoid carbonate 
toward weak acids such as are supposed to accumulate in many cases of soil 
acidity. It is further concluded that marine silt soils and soils derived there- 
from should receive sj>eclal consideration from the soil chemist when problems 
relating to their carbonate content are under Investigation. 

The nature of soil acidity with regard to its quantitative determination, 
W. H. MacIntire (Jour. Amer. Moe. Agron , 18 {1921), No. 4, pp. 187-161 ). — In a 
contribution from the Tennessee Experiment Station a summary and analysis of 
viewpoints and hypotheses advanced as to the nature of soil acidity are pre- 
sented. 

The opinion is expressed that the acidity of mucks and peats poor in alkali 
and alkali earth bases can not be considered on the same basis as rock-derived 
soils. With reference to the latter soils it is pointed out that “although salts 
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of a number of organic acids have been isolated from soils, no one definite free 
organic acid has ever been extracted, as of record. If all of the organic carbon 
in many soils was considered as being a constituent of a definite organic acid, 
the hypothetical acid so calculated would be equivalent to only a fraction of the 
amount of acidity determined by different methods of procedure. . . . 

“Removal, or adsorption, of dissolved bases by soils appears to be a chemical 
function of acid silicates, principally alumino-silicates, the extent of whose 
hydration is a controlling factor in initial intensity and continuity of reaction. 
The acidity of soils Is, in the main, induced by the loss of calcic and maguesic* 
inorganic salts, derived originally from the hydrolysis of the alkali-earth 
siliceous complexes, thereby increasing the acid properties or amount of acid 
silicates. . . . Silicic acid in mass will progressively hydrolyze and continue to 
decompose calcium and magnesium carbonate when the liberated C() 2 is removed 
from solution. This acid will pass from the solid to solution phase, yielding 
H-ion concentration, and is capable of eftecting an inversion of cane sugar, 

“After intense alkali treatments and the removal of excess of hydrates and 
after intense heating, pure silicates, and titanium ox id will, on the addition of 
1I 3 0, hydrolyze and act as acids toward the alkali-earth bases. Many acid 
soils will yield aqueous extracts, alkaline to some of the common indicators, 
but showing II-ion conmitrat ion b> electrometric or colorimetric methods. The 
H-ion concentrations of acid soils are not generally considered us being of such 
intensity as to he of direct detiiment to higher plant life, though they may affect 
the growth of bacteria and fungi. 

“ The injurious effect of acidity may be attributed in some instances to 
aluminum and other toxic salts, but, in general, more particularly to the 
diminished supply of available calcium from the depleted lime content of the 
soil, as influencing the adaptability of the media for biological development 
and the meagerness of the lime as plant food, or as an essential regulatory com- 
ponent of the plant juice. The lormation of organic acids and the generation 
of mineral acids, such as nitric, 111 soils may be conceded ; but their occurrence 
within the soil seems to be of but brief duration, because of neutralization by 
native or applied basic materials. 

“The reactions between soils and alkali-earth carbonates are characterized 
by a more intense initial activity, with a continued and lesser intensity extend- 
ing over a long period of time. Such vn nations have been attributed to different 
acids, of active and less active* ‘avidity’, or to the greater immediate solubility 
and the lesser progressive solubility of silicic acid and its add salts. An 
excess of basic carbonates may occur in a soli possessing slow-reacting, hut 
potential, acidity In the form of slowly hydrolyzing and ionizing silicic adds 
and tlieir add hydrogen salts And finally, though not unanimously agreed, it 
seems to be the majority viewpoint that the laboratory determination of a soil’s 
tendency to absorb, fix, or neutralize lime is an academic consideration, without 
any definitely established quantitative correlation with field practice,” 

An extensive bibliography is appended. 

Residual effects of rarbon-dioxid gas additions to soil on roots of Lac- 
tam sativu, H. A. Noyes and J. H. W eg roust (Hot. Gaz 69 (1920), No . 4, pp. 
882~$36, figs. 5). —Experiments conducted at the Indiana Experiment Station, 
in which Capsicum annuum abreviatum , L. mtiva , Raphanm salivas, and 
Hhaseolus vulgaris were grown In soil to which curb«m-dioxkl gas was added 
suhterraneously, arc reported. 

The last three species were grown in the same soil with fertilizer and manure 
treatments. The objects of the experiments were to determine the residual 
effect of carbon-dioxid treatment on the availability of plant nutrients in the 
soil, and to determine if more mineral plant nutrients were made available by 
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carbon-dioxid treatment on a soil deficient in nitrogen but which was treated 
with nitrogen in available form. 

The roots of plants grown in pots that had received carbon-dioxid gas the 
previous year showed malformations. Where no gas treatment was given the 
roots were well spread and extended considerably into the soil. The results are 
taken to indicate that “ something was left in the soil, due to carbon-dioxid 
gas additions to the soil the previous year, which both shortened the tap roots 
and the distance below the crown at which the roots curved or split up into 
smaller roots. The residual effects of the gas were greater for the continuous 
than the intermittent treatments. The roots of the plants where the 24-hour 
treatments of carbon diox id has been given were more affected under the manure 
than the fertilizer treatments.” With no gas treatment the roots of plants 
grown in manure tended to resemble I hose in which carbon-dioxid gas was ap- 
plied to the soil. 

These results are thought to confirm I ho belief that the carbon-dioxid content 
of garden soils is sometimes detrimental to the root development of some plants. 

A contribution to the investigation into the results of partial steriliza- 
tion of the soil by heat, Elvedkint (Jour. Ayr . <SYt. [England |, 11 (1921), No 2 , 
pp. 197-209, figs. 9 ). — Experiments with recently made kitchen garden soil and 
near-by field soil are reported 

It was attempted to aseertain whether the effect of heating would prove of 
greater benefit to the soil at any particular level, and whether this optimum 
depth would show variation depending on the season of the year. Where steam 
heat was used, no noticeable effect was observed which would indicate that 
enemies to plant growth, capable of being destroyed by partial sterilization, 
congregate at a certain depth of the soil or move tip and down according to the 
season ot the year. 

There was some indication t hat where the soil is capable of yielding a fair 
crop, the percentage ot increase obtained by steaming will be greater than where 
the soil is deficient In plant nutrients. The richer garden soil, when steamed, 
gave on the whole greater increases than the field soil, while in the latter little 
reaction was ever obtained below 12 in. where soil not previously disturbed 
was reached. 

The level at which the maximum increase was obtained varied considerably 
in each experiment, being by no means confined to the la>ers near the surface. 
While in the garden soil the maximum increase obtained varied from the surface 
layer to that from 3(> to 38 in below the surface in the field soil, the maximum 
was always obtained in the top 30 in, and rarely below 8 in. It also appeared 
that the benefit obtained by steaming is not confined to the first crop 

In experiments on partial sterilization of soil by dry heat, satisfactory re- 
sults were obtained with soil which had been passed through a naked dame and 
raised to an approximate temperature of from s() to 90° 0. On the whole these 
results were not as good as those given by steamed soil, the temperature being 
lower and the soil uniformly heated. Soil heated by electricity also gave good 
results, provided a sufficient temperature was reached. It appeared probable 
from these studies that the maximum increase of crop to be obtained by steam- 
ing the soil will occur in previously manured soil at those depths where the 
manuring has been most thorough, and that the effect of partial sterilization is 
to liberate some plant food present but not always available. 

l>ephenolizatioii in soil, N. N. Sen-Gupta (Jour. Ayr . ftci. l England], 11 
(1921), No. 2, pp. 136-158 , figs. 6 ).— Studies conducted at the Rothamsted Ex- 
perimental Station to determine the causes for the disappearance of phenol 
and the cresols from soils are reported, in which two colorimetric methods of 
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estimation of these materials *m soil were developed, one for small quantities 
and the other for larger quantities. 

It was found that even when starting the distillation of the soil within 20 
minutes after the application of the phenol, a 100 per cent recovery of the added 
phenol can not l>e effected except in the case of autoclaved or steamed soil. 
This instantaneous disappearance was followed by a further loss slower and 
different in character. Phenol and the three cresols disappeared with more or 
less ease in all soils examined. The slow disappearance was apparently largely 
brought about by microorganisms which are capable of decomposing phenol. 
There appeared, however, to be some nonbiological action also, since the dis- 
appearance in unmanured soil poor in microorganisms, besides being much 
slower than in manured soil, was altogether different in character. 

Partial sterilization by treatment with toluene which was evaporated before 
the addition of phenol increased the rate of loss, but steaming did not. The 
disappearance took place even in sod air dried to 2.4 per cent moisture, but 
was extremely slow compared with the rate in normal soil. By applying a 
number of successive doses of phenol to the same soil it was found that each 
dose disappeared at a higher rate than the preceding one. This is entirely in 
accordance wdth an action mainly biological in character. The same effect was 
observed in the case of w-c resol. 

Two types of bacteria were isolated from soil which are able to decompose 
phenol in culture solutions containing mineral salts and phenol. A third type 
capable of decomposing w-cresol was also isolated from soil. 

The instantaneous disappearance of phenol occurred in all soils examined. 
Its cause appeared to bo nonbiological, but its exact nature lias not yet been 
elucidated. There is reason to believe that the loss varies with the clay content 
of the soil. It did not appear to be materially affected by the period of con fact 
of phenol with the soil prior to distillation, and was presumably complete only 
when the soil (air-dry) had been uniformly moistened with steam. Up to a 
certain point the loss was proiiortion&l to the concentration of the phenol solu- 
tion. The factor causing the loss was destroyed by autoclaving the soil at 130° 
C. for half an hour or by steaming at 1(X>° for one hour. Treatment of the soil 
with sulphuric acid (f>0 per cent by volume) either before or after addition of 
phenol greatly augmented the loss, which may amount to 90 per cent in case of 
phenol and 96 per cent in case of m-cresol. This loss was not affected by auto- 
claving the soil. 

Thus there appeared to be at least three processes whereby phenol disappears 
from soil — one biological, one instantaneous chemical or physical, and a third 
slow chemical or physical. The mechanism of these changes, however, has not 
been elucidated. 

The occurrence of substances injurious to crops in certain volcanic ash 

deposits, J. T. White (Dept. Landb Nijv . en Handel [Dutch East Indies ], 
Meded . Lab. Agrogeol en Grand under z., No. 6 (1920), pp. It; also In Arch. 
Ruikertndius. Nederland. Indie , 28 (1920), No. 44< pp. 1891-1901; abs. in Chem . 
Abs., 15 (1921), No. 4- V * 568), — Analytical studies of the different layers of 
volcanic ash deposited during a volcano eruption in Java in 1920 are reported. 

It was found that several of the samples contained less than 1 per cent of 
material soluble m distilled water, and that the finely divided ashes yielded more 
than the coarsei ones. No injurious constituents were detected In the water 
extracts, and corn plants grew normally in them. That part of the ashes which 
w r as insoluble m water was found to consist of volcanic glass, pyroxene, axnplii- 
bole, plagioclase, and ore. The samples from all but two localities contained 
no injurious substances. A blue and a brown layer were detected in these two 
samples, which contained pyrites and pyrrhotite. The weathering of these two 
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materials resulted in the production of sulphuric acid and, under certain condi- 
tions, hydrogen sulphid. 

It is concluded that where ashes of this nature have been deposited the soil 
should be worked to produce rapid oxidation and well drained to permit re- 
moval of the oxidation products. Liming is also recommended. 

Kalar reclamation as carried out on the Bukkur farm, L. L. Relwani 
( Poona Agr. Col . Mag., 12 (1921), No. 3, pp. 111-123). — Experiments on the 
reclamation of kalar or alkali soil are reported and discussed. It is concluded 
that the most rapid and effective method of reclaiming kalar, where pumped 
water is used for irrigation, is to construct a drain on the lower side of the 
plat only and grow Panleum stagnmum on the land for one or two seasons. 
The land should then be plowed up and planted with clover and the soil 
steadily enriched with farmyard manure. 

Boil drifting, W. A. Mins no (Canada Expt. Farms Rpt. 1920, pp. 160 , 161 ). — 
A brief study at llostherri, Bask., led to the conclusion that heavy applica- 
tions of manure once in from four to six years tend to prevent soil drift- 
ing. and that seeding to grass once in six years and leaving in sod two years 
effectively prevents it. It was also found that a stand of trees protects the land 
in the direction toward which the wind is blowing for a distance of 50 ft. for 
every foot in height of the clump of trees. 

Investigational work with fertilizers, F. T. Shutt (Canada Expt. Farms 
Rpt. 1920, pp. 45 49). — A continuation of work previously noted (E. S. It., 43, 
p. 720), to determine the most profitable combination and quantity of 
fertilizer mixture throughout a 3-year rotation, consisting of a hoed crop 
grain, and lmy, showed that on poor soils an application of sodium nitrate 
to grain at seeding time is a profitable practice. It was also found that a 
complete fertilizer will give a larger and more remunerative yield on most 
of the cultivated soils which are not in a high state of fertility than a 
fertilizer containing any single element of plant food. The importance of 
maintaining organic matter content in soils and the use of lime are also indi- 
cated. 

An experiment to determine the relative values of nitrogen, phosphoric acid, 
and potash, as furnished by several commercial fertilizers, showed that the 
maximum yield in the nitrogen group was attained fiom a plat receding sodium 
nitrate and dried blood with superphosphate and potassium chloral In the 
phosphoric acid group the maximum yield was obtained from basic slag used 
with sodium nitrate mid potassium ehlorid. Tn the potash group the maximum 
yield was obtained from the plat receiving Nebraska potassium sulphate used 
with sodium nitrate and superphosphate. 

Analyses of 23 samples of limestones, IP samples of air-dried marls, 3 samples 
of lime, and 7 samples of tobacco factory wastes are also included. 

Fertilizing experiment, It. O. Newton (Canada Expt. Farms Rpt. 1920 , pp. 
182 , 183). — The first year’s results of an experiment to ascertain the effect of 
omitting in turn each element of plant food from u fertilizer mixture on a 3- 
year rotation of potatoes, oats, and clover are presented, no conclusions being 
drawn. 

Fertilizers and fertilizer mixtures for different crops commonly grown 
in North Carolina, C. B. Williams (N. C. Dept. Agr. But., 1921 , Mag, pp. 
2-13). — Practical information on fertilizers and fertilizer mixtures adapted for 
different crops conumoily grown on the Coastal Plain and mountain soils of 
North Carolina is presented. 

Fertilizing soils for grains and seedings, M. M. McCool, G. M. Grantham, 
and C. W. Simpson (Michigan Sta . Quart. Bui, 4 (1921), No. 1, pp. SS, fig. f 
Brief popular information on the fertilization of soils for fall grains and for 
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seedings is presented, including the results of tests being conducted coopera- 
tively with fanners and county agents. 

Manuring of vegetables, M.' Tewfik IIefnawi ( Egypt Min. Agr. t Hort. 
Sect. Leaflet 15 {1920), pp. — Egyptian practice in the manuring of 

vegetables is discussed in this leaflet. With reference to nitrogenous manures, 
certain types peculiar to Egypt are discussed. 

Rufri is a nitrogenous fertilizer taken from the mounds which form the re- 
mains of ancient villages. It contains usually from 1 to 2 per cent of nitrate 
and also considerable sodium chlorid. Tafia is another local nitrogenous fer- 
tilizer, consisting of sodium nitrate mixed with clay and limestone. The 
nitrate content varies from 1 to Id per cent. Among the organic manures used, 
street sweepings and poudrette are considered relatively important. Practical 
hints as to mixtures and proportions of fertilizers for different crops are in- 
cluded. 

High analysis fertilizers, E. E. Bear {Ohio State TJiviv ., Timely Soil Topies, 
No. 88 {1921), pp. M). — Popular information on the use of high-grade fer- 
tilizers in Ohio, indicating their advantage over low-grade fertilizers, espe- 
cially as regards first cost, is given. 

Some observations oil crude night soil as manure to cotton in East 
Khondesh, 11. P. Vaoholkar {Poona Apr. Col. Mag., 12 {1921), No. 8, pp. 
118-116). — Iiatber general data on the experimental use of crude night soil as 
a fertilizer for cotton on the experiment farm at Jolgaon arc reported. 

Requirements of meadow soils for nitrogen fertilization, P, Bouisr 
(Medclel Centralanst Foitookxv. Jordbnuksomrddct . No. 207 (1920), pp. 16: 
also m K. Landtbr. Akad. Hondl. och Tidslr 59 (1920), No. 6\ pp. 401-414 )- — 
Six years’ studies of the influence of nitrogen fertilization on both mineral and 
organic meadow soils are reported. 

Sodium nitrate was applied alone at the rate of 100 kg. per hectare (80 lbs. 
per acre) and mixed with phosphate and potash fertilizers at rates of 100 and 
200 kg. per hectare. Sodium nitrate alone gave about as good results on mineral 
meadow soils as a medium fertilization with phosphate and potash except on 
clover. When mixed with phosphate and potash In the smaller amount, about 
the same crop increases were obtained as when sodium nitrate was used alone 
and when phosphate and potash were used alone. A mixture of 200 kg. of 
sodium nitrate with phosphate and potash fertilizers increased the crop not 
quite twice as much as a mixture of 100 kg. of sodium nitrate with phosphate 
and potash. 

Sodium nitrate gave the best results on grass meadow, medium results on 
mixed grass and clover, and the poorest results on clover. The older the 
meadow the greater was the action of sodium' nitrate, especially where the 
percentage of grass was on the increase, sodium nitrate had a marked in- 
fluence in increasing the crop of grass even on muck soils. The mixture of 100 
kg. of sodium nitrate with phosphate and potash had only a slight residual 
effect on both mineral and organic soils, while phosphate and potash applied 
alone had a marked residual effect on these soils, especially on the latter. 

Mineral resources of the United States in 1020, compiled by M. B. Clark 
( 11. S Gcol. Survey , Prelim. Summary Min. Resources U. S,, 1920 , pp. 128, 
fig. 1).- This report is the third annual preliminary summary of the mineral 
production of the country, and contains sections on potash, phosphate rock, 
peat, marl, and lime. 

Fertilizing value of [fossil] phosphorite rook on peat soils, H. von 

Feilitzkn ( Svens hd Mosskulturfor Tidskr., 35 (1921) No. 2. pp. 136-143 ). — 

Two years’ experiments with clover on acid peat soil showed that phosphorite 
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rock, occurring as fossil lime formations in certain quarries, had no note- 
worthy fertilizing action during a period of this length owing to its apparent 
insolubility. 

Results of phos-pho-germ experiments conducted during 1019— 1920. 

W. F. Pate (A r . G. Dept. Agr . Bui., 1921, Mag, pp. 14-16, fig. 1). — Analyses of 
samples of phos-pho-germ are presented showing that the material consists 
mainly of finely ground rock phosphate and dried organic matter. 

Experiments on rye, corn, and cotton to compare phos-plio-germ with com- 
plete commercial fertilizers showed that with rye and corn the yield was not 
increased hy phos-pho-germ, while a considerable increase was obtained with 
a complete fertilizer. A small increase was obtained with cotton by the use 
of phos-pho-germ, while a complete fertilizer gave a marked increase. 

The purchase and use of phos-pho-germ m place of commercial fertilizers is 
not recommended for the farmers of North Carolina. 

Liming with high-magnesium v. high-calcium limes, B. L. Hartwell 
( Rhode Inland ttta, Bui 186 (1921), pp. 3-19). — Studies on the liming effects of 
high-calcium and high-mu gnesium limestones and of the burnt and hydrated 
products of these materials when used on Miami silt loam soil arc reported. 
No farm manures were used, but fertilizer chemicals were usually applied so 
liberally that the liming materials were expected to act only as neutralizers 
of acid arid not a.s sources of any required plant nutrients. 

In the twelfth year of the experiment the ratio of magnesium oxid to 
calcium oxid extracted from the soil by carbonated water was about 1 : 7 from 
the plats receding the calcic limes, 1:17 from those receiving the nntgnesic 
limes, and 1:2.2 from the unbilled plat. Yields were equally satisfactory 
whether the ration was l ; 7 or 1:17. In the ninth year the ratio of magnesium 
oxid to calcium oxid in dried endive was 1:1.1 and 1 : l.r» with magnetic 
hydrate and limestone, respectively, whereas it was 1:22, 1:8, and 1 : 2.S 
with calcic h\ drate, limestone, and no lime, respectively. 

Determinations of the humus content and loss on ignition indicated slightly 
less organic matter in the soil to which the hydrates had been added than 
where limestone was used. It is considered uncertain that the use of the 
different limes has been accompanied by a change in the nitrogen content of 
the limed soil as comparts l with that of the unliined soil, although the percent- 
age of nitrogen was slightly higher where magnesic limestone was used. The 
unliined plat was decidedly acid as compared with the limed plats, and it was 
the only one from which aluminum could be extracted by certain normal salt 
solutions and by carbonated water. Certain sensitive crops were much bene- 
fited by the liming. The beet crop, for example, was frequently increased 
sixfold. Even such sensitive crops, however, did not react to the liming 
sufficiently to warrant generalizations as to the specific effects of the different 
kinds of lime. 

These results are taken to indicate that similar effects may be expected 
generally, regardless of which of the four forms of lime is used, from an 
application having a given neutralizing equivalent. This is true provided the 
limestones are sufficiently fine to pass through an 80-mesh sieve and the 
hydrates are used with the ordinary precautions. 

Fertilizer and limestone experiments, W. S. Blair (Canada Krpt. Farms 
Rpt. 1920 , pp. 99, 100). — Experiments at Kentville, N. S., wdth potatoes, oats, 
and hay to determine the inliuence of fertilizers and lime showed that liming 
increased all three crops whether unfertilized, manured and fertilized, or 
manured and not fertilized. 

Reading list on lime, compiled by C. ,T. West (8pce. Libraries, 12 (1921), 
No. 4, pp. 71-81). — An extensive list of references to articles and reports 
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relating to the production and use of lime, especially in engineering and agri- 
culture. is given. 

Chlorin content of soils and fertilizer test of salt, L. O. Harlow (Nom 
Beotia Rec. Apr. Ami. Rpt 1920, pt. 1, pp. 111-122 ). — Determinations of the 
chlorin content of a number of samples of inland and sea short' soils from Nova 
Scotia showed that this content ranged from 48 to 0,900 lbs., per acre-foot. 

Fertilizer tests with material containing over 80 per cent of sodium chlorid 
led to the conclusion that, since the amount of potash used was very small, 
the variations in the crops were probably due to the sodium chlorid. It is con- 
sidered possible that further investigation may lead to the development of 
practical rules for the use of chlorids as fertilizers. 

The fertilizing value of rain and snow, F. T. Rhtjtt (Canada Fxpt. Farm 4 
Rpt. 1920 , pp. 51f, 55 ). — Results of examinations of 79 samples of rain and 24 
of snow, collected at Ottawa during the year ended February 29, 1920, are 
summarized showing that with a total precipitation of 33.23 in., 23.39 in. rain 
and 98.5 in. snow, the total nitrogen furnished by the precipitation was 7.117 
ibs. per acre, 5.909 lbs. in the rain and 1.208 in the snow. The average for the 
10 years ended February 28, 1917, were total precipitation 3317 in., yielding 
5.482 Ibs. of nitrogen per acre in rain and 1 101 lbs. in snow. 

The composition and utilization of exhausted molasses in Mauritius, 
H. A. Tempanv and O. D. IVAvoine ( Mauritius Dept. Apr , (Uni. Rer , lint. 21 
(1921), [Eng. cr/.], pp. 15). — Data on the production, chemical composition, and 
possible uses as sources of fuel and fertilizer of the waste molasses of Mauri- 
tius are presented. 

A conservative estimate places the average annual production of exhausted 
molasses on the island at approximately 11,000,000 liters (10,832 200 gal.). It 
is estimated from the analytical data that the volume , yield of absolute alcohol 
should average 43 5 per cent of the molasses fermented 

Attention is drawn to the possibility of substituting vinasse for molasses as 
a fertilizer. It is shown that molasses is a valuable fertilizer on the island, 
but the data indicate that satisfactory results may also be obtained from the 
use of vinasse The main difficulty in its employment as a fertilizing material 
consists in the bulk of liquid to be handled. 

Fertilizer analyses, A. .T. Patten kt at.. (Michigan Rta. Bui. 291 (1921), 
pp. 109 ). — This bulletin contains the results of actual and guarantied analyses 
of 907 samples of fertilizers and fertilizer materials, representing 355 brands, 
collected for inspection in Michigan during the year 1920, and 009 samples 
collected during the spring season of 3921. The analyses indicate that 255 sam- 
ples were below the guaranty in one or more ingredients in 1920 and 158 sam- 
ples in 1921. 

Fertilizers, R. VilA Mayo (Porto Rico Dept. Apr . and Labor Rta. Bui. 26 
(1920), Hpauixb cd ., pp. $-39 ). — This bulletin reports the inspection, registra- 
tion, and analyses of fertilizers during Ibo fiscal year 1919-20 at Porto Rico, 
and includes tin* text of the Porto Rico fertilizin' law, together with the results 
of actual and guarantied analyses of 172 samples of fertilizers and fertilizer 
materials collected for inspection in Porto Rico during the period. It is noted 
that 30 deficiencies were encountered, of which 19 were in ammonia, 4 in 
phosphoric acid, and 7 in potash. 

Fertilizer control, J. L. Hills, C. H. Jones, et al. (Vermont Rta. Bui . 220 
(1921), pp. 3-15). — This section of this bulletin presents the results of actual 
and guarantied analyses of 240 samples of fertilizers and fertilizer materials, 
representing 120 brands, collet ted Re* inspection m Vermont during the year 
1920. The results of the analyses are taken to indicate that the fertilizers sold 
during the year, as a whole, were as good as they were reported to be. 



mi] 


EXPERIMENT STATION RECORD. 


819 


aoricultuhal botany. 

Biochemistry of plants, F. Czapek ( Biochemie dcr Pflanzen , Jena: Gustav 
Fischer, 1920 , vol. 2 f 2. rev. ed., pp. 1921, vol. 3, 2. rev . ed. f pp. IX + 

85#). — These two volumes continue the general plan previously exemplified 
(E. S. It., 30, p. 310). The special biochemistry of plants is continued in 
accounts of metabolism in connection with proteids, mineral materials, respira- 
tion, nitrogenous materials, and nonnitrogenous cyclic carbon compounds. 

Bom© remarks on the methods formulated in a recent article on the 
quantitative analysis of plant growth, R. A, Fisher (Ann. Appl. Biol., 7 
(1921), No. b, pp. 367-372). — This discussion of the first part of the series by 
Briggs, Kidd, and West, previously noted (K. 8, R., 45, p. 525), criticizes the 
methods and claims therein set forth, holding that the correct measure for 
the mean value of the relative growth rate during any period is that advocated 
by Blackman (E. S. R., 43, p. 20) under the name of the efficiency index. 

Methods in the quantitative analysis of plant growth, a reply to criti- 
cism, f«. E. Kinoes, F. Kidd, and C. Wkht (Ann. Appl. Biol., 7 (1921), No. 
pp. b03-~b06)-- A reply to the above. 

Growth of trees, 1>. T MacDotgal (Abs. in tfciemw, n. scr. f 5b (1921), No. 
j397 f p. 338). — -The extended use of a newly designed dendrograph is said to 
show that t lie period during which growth takes place even in equable climates 
with indeterminate seasons does not. extend over more than two or three months, 
and that growth is not rhythmical in any sense, but depends upon food supply, 
temperature, moisture, and other environmental conditions. The awakening of 
buds, formation of leaves and flowers, and elongation of branches may occur, it 
is said, many da,\s or even weeks before trunks begin to enlarge. Variations 
in growth are reported in which U appears that a tree may be actually smaller 
in midafternoon than at sunrise. The greatest differences were observed in the 
ash, pmc, spruce, til*, and walnut trees, and the least in poplars, sycamore, beech, 
and oak trees. Accurate measurements of the changes in trunks internal to the 
growing layer shows that these variations are directly connected with the 
mechanism of the ascent of sap, and are explainable upon the assumption of a 
rigid water column in a trunk composed of wood cells and vessels capable of 
some shiinkagc and expansion 

Eccentric growth and the formation of redwood in the main stem of 
conifers, (J. P. Brims (lermowf Sta. Bui 219 (1920), pp S~16, pis. bt Ms. 
10).— A stud.v was made of some of the factors which have been held to cause 
tb(' production of eccentric growth and the formation of redwood in coniferous 
trees, particular attention being paid to mechanical stimulus, illumination, 
differences in blanching, and gravity. Most of the experiments were conducted 
to determine the ©fleet of gravity and wind as causal factors m the production 
of redwood. 

Summarizing his results, the author states that redwood and eccentric growth 
usually but not necessarily occur together. Compression does not act as a 
stimulus causing the production of redwood, but pressure may be a factor in the 
differentiation of the annual ring into spring and summer wood. The production 
of redwood in trees examined In the experiments appeared to be a morphogenic 
response to gravitation stimulus. 

The components and colloidal behavior of plant protoplasm, I). T. Mac 

Dotjgal and H. A. Spoehk (.lwcr. Phil. Soc. Proc., 59 (1920), No. 3 , pp. 150 - 
170). — Starting with a summary of generalizations previously noted (E. 8. R., 
43, p. 429), the authors present certain conclusions founded on newly obtained 
results. An account of hydration testa of various bioeoiioids and tabulations of 
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results, with a discussion of the maximum effects produced by renewing solutions 
and of the structure and hcterotropic swelling of colloidal mixtures, is included. 

The action of bases and salts in biocolloids and cell masses, P. T. Mac- 
Dougal (Abts. in Science, n. scr„ 54 (1921), No. 1397 , pp. 337 , 338).— The author 
claims that strong metallic bases — potassium, sodium, and ealcium-^-exert a 
limiting effect in concentrations of 0.01 M on agar when applied as hydroxide or 
chlorids. This action, however, is reversed when solutions diluted to 0.001M or 
0.0001 M are used. A similar accelerating action was observed for hydrochloric 
acid at 0.0001 normal. 

No connection could be established between the hydrogen-ion concentration 
and swelling, as agar is said to show exaggerated swelling at pH values from 
4.2 to 11. Effects as of balanced solutions were obtained with agar, and sug- 
gestions of similar action with agar-gelatin-salt mixtures were observed. The 
incorporation of nutrient salts in agar and hiocolioids in proportions such as 
might occur in plants was found to increase the swelling capacity of some 
mixtures. Roots of various plants showed special effects In swelling, and 
also variations according to the ecological type of these organs. The author's 
investigations are claimed to coni inn previous observations that all substances 
known to facilitate growth of plants accelerate hydration of growing tissues, 
and of hiocolioids simulating their protoplasm when used in low concentrations 
equivalent to those usually found in living matter. 

A cryosco pic method for the estimation of sucrose, H. H. Ptxon and 
T. O. Mason (Roy. Dublin Soc. Sci. Proc ., n scr., 16 (1920), No. U pp- 
This investigation was undertaken to work out the details of the thermoelectric 
method of cryoscopy, which, it is claimed, can be used with small quantities 
of liquid and promises to furnish a rapid and sufficiently accurate means of 
estimating the sucrose content of physiological fluids. Modifications of the 
methods are noted, and the results of tests are tabulated with discussion. 

A consideration of importance in favor of the cryoscopic method is the 
absence of any preliminary treatment for the purpose of clearing the sup of 
such substances as gums. The method, however, was elaborated for work in 
relation to the osmotic pressure in plants, to which it Is said to be specially 
applicable. 

The Influence of some organic sul>stances on the development of plants, 

IV, G. Ola mp 'ian and <\ Ravcnma ( MU R Accad. Taiwci, 5. tier ., Rend. Cl. 
Set. Fis ., Mai. c Nat., 29 (1920), I , No. 1-2, pp. 7-13). — The effects are detailed 
with discussion of a number of organic compounds on plants, this being a 
continual ion of work previously noted (E. S. R., 43, p. 822). 

The influence of some organic substances on plants, V, G. Gjamkuan 
and C. Ravknna (A Hi R. A and. Naz. Lined , 5. sa\, Rend. (71. Sol. Fis.. Mat. e 
Nat., 30 (1921), I, No. /, pp. 3-7). — This reviews and continues in descriptive 
and tabular detail, with discussion, accounts above rioted. 

[Localization of] nicotin in tobacco, B. Ianui (Aftf R Acmd. fAneei, 5. 
ser., Raid. CL Sci. Fis., Mat . c Nat., 29 (1920), /, No. 1-2, pp. 62-66).— Tabula- 
tions and discussions are given regarding t lie percentages of nicotin found in 
the different parts of the tobacco plant, the relation of nicotin to light, the 
utilization of nicotin as a reserve, and the influence of nicotin and other com- 
pounds on the germination of tobacco seed. 

Oil the inhibition of invertase in the sap of Galanthus nivalis, T. G. 
Mason (Roy. Dublin Soc. Sci. Proc., n ser., 16 (1920), No. 7, pp. 85-97, Mfjs. 6 ). — 
Experiments were carried out with material from snowdrop id. nivalis), the 
saps for the freezing point determinations being pressed from tissues rendered 
permeable by exposure to intense cold, in order to investigate the nature of 
certain factors tending to limit the activity of invertase. 
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The data, which are presented in graphic and tabular form, are thought to 
support the view that factors inhibiting the enzym which hydrolyzes sucrose 
may be present In the sap. It is suggested that the enzym may be inactivated 
by adsorption on the coagulated colloids. Discussion is given of the observed 
facts and modifying factors. 

Decomposition of cellulose by aerobic bacteria, ,T. Gboknewege (Bui. 
Jard. Bat. Buitenzoi% 8. ser ., 2 (1920), No. 8, pp. 261-314 ). — This is a partial 
report in tabular and other detail, of studies on denitrification, culture studies 
of the organism used, evidences that the denitrification of cellulose is a symbi- 
otic process, and descriptions of the groups of bacteria causing denitrification 
of cellulose, which process is regarded as a special case of aerobic decomposition. 

Photosynthesis and the electronic theory, H. H. Dixon and II. H. Poole 
(Roy. Dublin Hoc. Sci Prop n, s<r , 16 (1920), No. 5, pp. 63-77, figs. 2).— Ex- 
periments are outlined which are claimed to show that those light wave lengths 
which are effective in photosynthesis are practically incapable of expelling 
electrons from the leaf-pigment complex, and hence can not in this way produce 
ionization or bring about reactions external to the pigment. The action is 
thought to occur within the molecule of the chlorophyll itself, electrons being 
transferred possibly from one atom to another, thus altering the linkage, and 
hence the chemical nature of the molecule. 

For the present, it appears one must assume that the atomic groups of the 
leaf pigment eater into the reaction of photosynthesis, and participate in the 
combinations and decompositions which ultimately lead to the formation of 
carbohydrates and the evolution of oxygen 

The excretion of toxins from the roots of plants, J. N. Mukerji (Ag ) . 
Jour, India, 16 (1920), No, 6, pp. 602-307, fig. 1 ). — Studies with gram, wheat, 
ami Pajamas are thought to indicate that these crop plants do not excrete sub- 
stances whnh are toxic to these and to other plants, and that the results 
ascribed to toxic excretions are really due to high concentrations of the salts 
employed in the experiments. 

The plant as an index of smoke pollution, A. G. IUlston (Ann. Appl. Bud., 

7 (1921), No. 4, pp. 890-402, pis. 2). — Information previously obtained ( E. S. R., 
38, p. 1 20 ; 37, p l ‘Id) has been utilized in studying the effects on vegetation 
of pollution by coal smoke Tabulation and discussion of data are given regard- 
ing the effects of concentrations on different plants. 

Wild food plants of the Philippines, \Y H Blown (Philippine Bur . jTor- 
estry Bui. 21 (1920), pp. 166 , figs. 81). —This bulletin gives in systematic form 
the scientific name, the officially adopted local name, and the names peculiar 
to localities in the case of each plant here discussed. Description is also gi\en 
of the species and of the edible portions. The distribution of the plant is 
indicated. 

Although wild fruits or nuts in the Philippines are generaly inferior as to 
quality, few in number, or difficult of access, striking exceptions are indicated. 

This list, though presumably not complete, is thought to be much more nearly 
so than any previously published. 

On ii form of Botrytis cinerea with colorless sclerotja, W B. Briejujey 
(Roy. Boo. London, Phil Trans., Her, B, 210 (1920), No. li, 374, P/>. 88-11 1, pi. 1. 
figs. 3 ).— An account is given of the origination and study of a colorless strain 
of I?, cvnerva, with discussion of the probable significance of the facts observed 
These are considered to lend themselves to an interpretation other than one 
necessarily involving mutation. 

The killing of Botrytis spores by phenol, J. n. Smith (Ann Appl Biol, 

8 (1921), No. I, pp. 27-60, figs. 11 ). — Employing the strain of B. cinerca de- 

78432° — 22 3 
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.scribed by Brierley in work noted above, the author shows that phenol at 
0.4 per cent is fatal to spores of B. cinerea within a period varying from a few 
minutes to three hours. The curve showing the survivals at different times 
is sigmoid in shape, but becomes less so as the strength of the solution is pro- 
gressively raised, approaching the logarithmic type. Both types of curve are 
explained on the assumption that ihe individual spores differ in resistance, and 
that a frequency curve showing the distribution in the resistance grades ap- 
proaches the normal curve. 

Oil the occurrence in Britain of the conidial stage of SclerotinJa 
mespill, H. Wokmald (Ann. Appl. Biol., 7 (1920), No. 2-3, pp. 178-177, pi. 1 , 
fps. 2 ) -The conidial form of K, mespili was noted in the spring of 1920 on 
leaves of medlar in four localities in Kent and one in Somersetshire. Mycelium 
from dead blooms from the previous year gave culture's similar to those from 
eonidifi, but (lie Sclerotina stage was not obtained. 

New species of Uredineae, XJTI, J. C. Arthur (Bui. Torrep Boi. Club , It 8 
(1921), No. 1 , pp. 81-4^). — The present paper of this series (E. S. R., 45, p. 222) 
is based partly on newly discovered species and partly on old species which re- 
quire a change of speciiic or generic names. 

FIELD CROPS. 

Plant breeding as a method of increasing crop yields, (\ B. Hutchison 
(Missouri Btatc Bd. Apr. Mo. Bui., 18 (1920), No. 9, pp. 19. ftps 5). — A general 
description of the methods mid results of plant-breeding work at the New York 
Cornell Experiment Station. 

Plant breeding experiments at the University of St. Andrews, W. TIobb 
( 8 cot. Jour. Apr., 3 (1920). No. 4 . pp. 891-402 , pis. 2, ftps 2).— The author de- 
scribes experiments of the late .1. H. Wilson comprising the production of new 
potato varieties from seedlings of hybrids, studies of inheritance of characters 
in oat hybrids, and work with swede and turnip selections. 

[Field crops work on the Canada Experimental Farms in 10X9], E. S. 
Archibald et al (Canada Expt. Farms Rpt 1920, pp . 9, 10, 12, 13, 14 , 13, 23, 2[. 
27, 27-f,0, 1,0, f,l. 42. 48, 80-34, 33, 04-06, 08-83, 88 , 89, 98, 99, 10 4-106, 111, 112, 
115, 110, 124, 123, 125-127, 186, 140, V,0, 147 , 15 i, 155, 158, 159, 105, 100, 168-170, 
173 , 174 , 181, 182 , 183, 180, 191, 192, 195, 196).—' The continuation of work along 
the same general lines as noted heretofore { E. S. R., 43, p. 734) is reported. 

Variety tests with winter and spring wheat, oats, barley, buckwheat, field 
peas, field beans, flax for seed and fiber, winter and spring rye, vetch, corn for 
grain and silage, root crops for seed and forage, potatoes, clovers, alfalfa, and 
miscellaneous legumes and grasses for liny were conducted at the stations, 
substations, and farms in the several Provinces of Panada. Rotations and 
cultural, fertilizer, and rate-of -seeding tests, together with breeding work and 
extensive studies of the cost of production ot various field crops were carried 
on in the same localities. .Scutching trials with flax, tests of prairie flax straw 
for hinder twine and rope, and a study of flax pulling machines are also noted 

Cultural, fertilizer, and variety tests with tobacco; a survey of tobacco soils; 
and studies of harvesting, curing, and bed management were conducted m the 
Province's of Ontario and Quebec. Where steam at a pressure of 100 lbs. was 
used seed beds were thoroughly disinfected in 30 minutes at Harrow, Out. Dry 
seed gave better results than seed sown after sprouting, and acclimated seed 
again proved more advantageous than imported stock. Fall preparation of plats 
returned a larger profit than spring preparation and with much less insect 
damage. Drilling fertilizer gave better results than broadcasting. In a trans- 
planting experiment, Burley Broudleaf did best at 44 by 28 in., Burley Stand-up 
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42 by 28 in., and due-cured 36 by 24 in. Warne aqd Hickory Pryor are indicated 
as the best yellow flue-cured varieties for Ontario. 

Root crop experiments included variety trials, analyses, and selection work 
with mangels, turnips, carrots, arid sugar beets, and seed production with 
mangels and turnips. Sugar beets from Canadian-grown seed equaled those 
from tire best imported stock in sugar content and purity of juice. The results 
of investigations at Ottawa of the relative nutritive value of varieties of 
mangels, turnips, and carrots grown for stock use showed that with mangels, 
tested for 35 years, the average weight per root was 2.7 lbs., with 11.13 per cent 
of dry matter and 5.76 per cent of sugar. With turnips and carrots, each tested 
for 14 years, the respective average weights per root were 2 4 and 0.9 lbs., the 
dry matter contents 10.49 and 10.85 per cent, and the sugar contents 3.22 and 
2.91 per cent. 

Turnip steeklings stored in pits at Fredericton, N. B., did not keep well, the 
best preservation being in the pit with most ventilation. Cellar storage was 
successful until the end of March in barrels, crates, wide shallow bins and 
shelves, but not in deep bins. Steeklings spread 35 in. deep kept almost per- 
fectly. When different sizes of steeklings were planted at different times, dates, 
and depths, the largest yield was secured from turnips above 4 in. in diameter 
planted 32 in. apart in 42-In. rows. In tests of mangel seed in greenhouse Hats 
at Cap Kongo, Quo,, when the check was taken as 100, soaking seed in water 
for 15 hours gave a germination of 106, soaking in a mixture of liquid manure 
and water for 15 hours 104, packing the soil 99, watering dally 99, packing the 
soil and watering 95, mixing a complete fertilizer with the soil as in harrowing 
84, applying a complete fertilizer in the row with the seed 55, mixing salt with 
the soil 48, and applying salt in the row 14. A careful examination of the 
crop from commercial seed of 51 varieties or strains of swede turnips showed 
that of 15 not true to t>pe, 5 were not of the right color and 10 not of the right 
shape. Heavier yields of mangel seed were produced from fall setting of seed 
stock at a lower cost than from spring setting at Vancouver, B. C. A further 
attempt to grow mangel steeklings by sowing seed in summer resulted in failure. 

An investigation of the inlluence of seasonal conditions on the composition 
of wheat indicated that the factors conducive to a hard berry with a high 
gluten content are a moderately dry soil and fairly high temperatures during 
the period in which the kernel is tilling out and maturing. 

In rate of seeding tests with oats at Cap Kongo the highest net yields per 
acre were returned from 3 75. 2.5, and 3 25 bu. with 2,035, 3,995, and 1,965 lbs. 
of grain respectively, recommending 2.5 bu. for the fertile sandy loam soil 
used. The rates above 2 5 bu. per acre were generally followed by larger crops 
of clover hay than those below 2.5. In experiments at Iverraere, B. O., oats 
grown continuously and receiving 32 tons of manure annually averaged 50.4 
bu. per acre, seeded to clover and the clover plowed under 38 8 bu , summer 
fallowed 35.3 bu., and continuously, untreated, 33.5 bu. 

The application to corn on a tortile sandy loam at Cap Rouge of about 500 
lbs. of acid phosphate with 20 tons of barnyard manure per acre, neither 
affected the degree of maturity nor increased the yield. 

Recent experiments with potatoes indicated that the great differences in 
yields of the same variety at Ottawa were not due to seed from any particu- 
lar time of planting or digging, or to methods of selection or storage, but depend 
on whether the potatoes were grown the previous year near others with poor 
tops caused by some obscure physiological disease. Both Trlsh Cobbler and 
Green Mountain potatoes, planted at the Central Experimental Farm at twoweek 
intervals from the middle of May to the end of June, showed a regular decline 
in yield from the first to the fourth dates of planting. 
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Although alfalfa strains developed through self-fertilization differed widely 
from each other, they were remarkably uniform within themselves. This 
demonstrated the possibility of producing in a comparatively short time distinct 
varieties recognizable with certainty in the field 

A study of the influence of the preceding crop showed that when the time 
required to cook field pens grown after grain was 100, it was 139 after a hoed 
crop, and 170 after sod. 

Observations of 28 grass and clover mixtures on Prince Edward Island for 
four seasons indicated timothy to be the standard hay grass, and orchard 
grass and meadow fescue of promise for pasture either alone or together, 
with or without clover. In pasture studies at Lethbridge, Alta., a mixture 
containing alfalfa gave greater returns than mixtures omitting alfalfa. When 
cattle and sheep pastured on alfalfa with a good turf of grass at the base, no 
tendency to bloating appeared Comparisons of mixtures at Invermere in- 
dicated that clover and grasses arc better adapted than alfalfa and grasses 
for hay mixtures. At Cap Rouge clover produced an average of 2.(59 tons of 
hay after barley used as a nurse crop, 2.02 tons after wheat, 2.48 tons after 
oats, and 1.95 tons after peas. 

When Mammoth Russian sunflowers were spaced 1 ft. apart in the row, 
results indicated 3 ft. as the minimum row distance at Morden, Man. The yield 
was double that of corn. Rust control is considered necessary if sunflowers 
are to be used extensively as a silage crop in western Canada, At Scott, Sask., 
sunflowers sufTeml slight injury from 12° of frost on June 2, and 3° on Sep- 
tember 2 only damaged some of the leaves on a few plants. 

In cultural exi>crimonts conducted at Brandon, Man., Ln combe, Alta , and 
Indian Head, Sask., deep plowing gave the best results, and one plowing of 
summer fallow, preferably earl>, was found adequate. Seeding grasses fol- 
lowing summer fallow' or a cultivated crop was more successful than after 
grain. The best practice in breaking up sod of tame grasses and clovers, at 
Brandon and Indian Heath w r as to plow immediately after removing the hay 
crop and work aw a summer fallow during ihe remainder of the season. 
Blowing under given crops for manure returned lower yields than bare fal- 
low at Brandon and Indian Head, while the reverse was true at Lacombe. 
Manure on stubble land for wheat, oats, barley, or corn gave the best results 
at Brandon when applied in the fail and plowed under. 

The timely use of tire packer at Scott gave an increased yield, the surface 
packer producing consistent increases over subsurface or combination packers. 
Backing after seeding was always profitable, while packing before seeding was 
beneficial only where the seed bed was too loose. Backing appeared to most 
advantage immediately uBer plowing and after sowing. Manure plowed under 
gave yields sujivrinr to those from manure spread on the surface of the plowed 
land. Blowing under, disking, or burning stubble in the fall resulted in de- 
creasing yields as compared with spring plowing and spring burning, particu- 
larly during unusually dr> years, suggesting that the snow held by, stubble 
during the winter is of greater value than is generally realized. The use of a 
nurse crop in seeding down to grass depressed the yield an average of 0.5 ton 
per acre. 

Alfalfa seed in Argentina, YV von Pktkiiy (Her. de Revistas [Buenos 
/lnvv], If (1921), Kos pp 15-1 7, flax. IX ; S9, pp l:i , IS, figs. 4 ). — The prin- 
cipal alfalfa-seed producing regions in Argentina may be divided into zones 
according to the homogeneity of the seed stock and characteristic weed seeds. 
In the irrigated zone, including San Juan, La Rioja, Salta, Jujuy, Catamarca, 
and parts of Mendoza, Cdrdoba, and Sun Luis, Cuscuta corymlosa, varieties of 
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C . ra,eemo8a f and sweet clover (Melilotus par iH flom# ) are especially trouble- 
some. Other weeds occurring in numbers include fAppia nodifrora, tichkuhria 
honarienxis, Bid emu leucanthus, B. sea biosoidex, Panicum eolonum , Chenopodlum 
opoli folium , Modiola lateritia, M. malvifolia , A no da triangularis , anrl Blda 
rhombi folia. 

In seed from the second zone, which includes parts of C6rdoba, San Luis, the 
Pampas, Buenos Aires, and the department of San Rafael in Mendoza, Cli(mo po- 
dium hircinum , C. murale f Amaranth us chlorostavhys , and A. argmtinus are 
the principal weeds. Oimcuta and sweet clover occur less frequently than in the 
first zone. Hard seeds are also frequent in seed stock, but alialfa from this 
zone Is said to exhibit great resistance to long droughts, strong winds, and 
high temperatures. 

The third zone comprises the southern jjortion of Buenos Aires, and Rio 
JSogro and Chubut. Seed from the two latter territories may contain ns high 
as 50 per cent of hard seed, while that from Buenos Aires averages about 30 
per cent. The principal weed steeds in alfalfa seed from this region include 
Polygonum earn post re , P. (intense , Humor mageUanints, Virsium Uinceolatum , 
Brasska nigra, and several species of < la rex, Besides these, Cassia aphylla, 
Airiplex pamparum , and sweet clover occur to some extent m Rio Negro seed, 
and Grind ilia bravhy Stephana and Luzula patagoiuca are found in seed from 
Chubut, 

Rate of culm formation in Bromus inermis, L. R. Waldron (Jour, Agr . 
Research ( U &.], 21 (1921), No. 11, pp. 803-816, Jigs 2 ). — This contribution 
from the North Dakota Experiment Station reports a study of the rate of 
culm format ion in B. intrmk. Countings of the number oi culms per plant on 
97 individuals were made about every live days fiom June 19 to September 11, 
inclusive. The number oi culms per plant at the first counting ranged from 
l to 5, averaging 2 37, but only the tirst 4 culm?, are considered m this analysis. 

The rate of increase took place at an accelerating rate, and can be expressed 
symbolically by a curve ol the parabolic type. Plants whose Initial culmages 
were 1, 2, 3, and 4, respectively, became increasingly more divergent in number 
of culms during the season, “(liven a certain number of groups ot plants of 
It. fnenma possessed of varying initial culnmge, one may expect, with normal 
development, a continual increase in number of culms for each group, but at 
the same time with a continual increasing diversity m number ot culms between 
the various groups according to fixed rates." The increasing divergence is ex- 
plained from tlie Jmtiul culmages and the consequent mechanics of further culm 
formation rather than on the basis ot different degrees of heterosis. The appli- 
cation of the compound Interest law r (E. S. IT, 43, p 29) to culm f urination in 
B. ine'nnis was evidently without real organic significance. 

[Short corolla tubes in red clover and the visiting bees], E. LrxDHARD 
( Tidsshr . Plant raid , 27 (1921), No. 4, pp 653-680, figs. 5). — This article dis- 
cusses the length of the corolla tube in ml clover as related to the ability of 
bumblebees and honeybees to obtain the nectar of the blossoms and to the 
fertilization of the flowers incidental to the action of the bees. The results of 
experiments to determine the effect of bees visiting the blossoms on seed pro- 
duction in clover are reported, and two types of red clover with short corolla 
tubes, which enter into the work, are described. One of these types is known 
as Trifolium pratense parnftorum , and the other is a strain referred to as bet' 
clover in which the corolla tube has been shortened by breeding with a view to 
making it as easy of fertilization through the visits of honeybees as through 
the visits of bumblebees. 

In 1020, at the experiment station at Tystofte, the seed production of 30 
plants of this bee clover was compared with that of 11 and 2 plants, respec- 
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tively, of two strains of common red clover. The average length of the corolla 
tube In the common red clover was approximately 10 ram., while in the bee 
clover It was slightly under 7 mm. The bee clover averaged 8,181 seeds per 
plant as compared with 1,747 and 985 seeds per plant, reflectively, for the two 
strains of common red clover. 

Observations made in 1911 indicated that early in the blossoming period 
only the queen bumblebees visited the clover blossoms, whiie about the middle 
of June approximately 20 per cent and during the first week of July about 00 
percent of the bumblebee visits were made by the workers, and after that time 
the queens practically discontinued their activity in this line. Other observa- 
tions were made on unit areas in clover fields in 1920. On July 10 it was ob- 
served that the early clover area was visited by about 150 bees per hour, of 
which 114 were honeybees. The late clover area on July 31 was visited by 
171 bees per hour, of which only 18 were honeybees, and on the same day on 
an area of second growth early clover 231 bees per hour, including 57 honey- 
bees, were observed. 

Special attention was given to the manner in which the bees obtained the 
nectar from the flowers. On the first area 30 bees went down the corolla tube 
to the nectar while the rest of them took the nectar through openings made in 
the side of the tube. On the other two areas 93 and 117 bees, respectively, 
worked straight down the corolla tube. A comparison of the number of bees 
found at different periods of the day, on equal areas of the so-called bee clover 
and of the common red clover, showed an average of 18.6 bees visiting the 
bee clover and all of them getting the nectar by going down the corolla tube, 
while an average of only 9.8 bees visited the common red clover and nearly all 
of them reached the nectar through openings made in the side of the tube. It 
is pointed out in general that the reduction of the length of the corolla tube in 
the bee clover type made it possible for honeybees to reach the nectar with 
greater facility, thereby becoming a more important factor in the fertilization 
of its blossoms. 

The effect of a varying supply of nutrients upon the character and 
composition of the maize plant at different periods of growth, F. L. Dtjley 
and M F. Miller (Missouri 8ta. Research fW J f 2 (1921), pp. 3-58, pis. 8, 
figs. 17). — Maize plants were grown in sand cultures with PfefTer’s nutrient 
solution of normal and N/20 concentrations in all possible combinations in 
three 30-day periods of growth. 

The second 30-day period was found to be decidedly the most important in 
the production of vegetative parts of the plants. Ear production was confined 
entirely to the third 30-day period. The growth of tops was increased by the 
optimum supply of solution, regardless of the period in which supplied. A low 
supply of nutrient solution was conducive to increased root weight and to 
fibrous root development, particularly during the last period. 

The ratio of roots to tops became wider as the plants grew older or as the 
concentration of the nutrient solution was increased. With minimum nutrient 
at the end of the first period the weight of roots constituted 61.18 per cent of 
the total plant weight, but at the end of the third period where optimum nutrient 
had been supplied throughout the three periods, the weight of roots was only 
12.29 per cent of the total weight. Optimum nutrient during the third period 
largely determined ear production, but where a copious supply of material ele- 
ments was present at the end of the second period the leaves and stalks con- 
tained material sufficient to produce fair ears even where the third period had 
minimum nutrient. 
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The nitrogen and potassium in the plants were approximately proportional 
to the supply of nutrients during the period just previous to harvest. The 
phosphorus was influenced much less by a variation in the nutrient supply. 
With tiie different treatments, the amounts of calcium and magnesium present 
were more constant than those of the other elements. However, the calcium 
showed considerable variation in the roots and leaves. The corn plants seemed 
incapable of taking up these elements in excessive amounts, notwithstanding 
a plentiful supply in the nutrient solution. The percentage of magnesium was 
higher than the percentage of calcium in the ears, hut was less in all other parts 
of the plant The proportion of t lie total nitrogen of the plant contained in the 
roots increased whenever minimum nutrient was supplied. In plants where 
the growth was nearest normal more than half the nitrogen in the tops was con- 
tained in the ears. In plants of the greatest development, the proportion of 
potassium tn the roots was increased during the third period, apparently indi- 
cating loss of this element from the tops or possibly a return of some to the 
roots by downward movement from the aerial parts. 

In all treatments and in each period, minimum nutrient supply allowed a 
greater proportional storage of nitrogen, phosphorus, and potassium in the 
roots than did optimum nutrients. Minimum nutrient supply reduced the length 
of internodes, especially where the plants had received optimum nutrient during 
tiie first period. 

Composition of cotton seed, C. F, Chkswill and (i L Bin well (V, 8. Dept. 
Agr . liul. 94$ (1921), pp. 221, pi 1 , figs, J/).-— Issued for the guidance of pro 
ducers, dealers, and crushers, this bulletin sets forth data showing as far as 
possible approximate oil and meal yields of cotton seed in each county of the 
cotton belt. Keconls ot analyses of 40,020 samples made by company and com- 
mercial chemists during the five seasons 1014-15 to 1918-10, inclusive, were 
collected from the original analytical sheets and used in this study The sev- 
eral tabulations indicate the quantity of cotton seed crushed in different States 
by years, the quantity of crushing seed produced, total products yielded and 
manufacturing loss per ton of seed, oil and meal yields per ton of seed, yields 
of oil and meal by States, by counties, and by months, as compiled from 
analyses, and variation of yields of oil and meal on the same market. Outline 
maps of th(‘ different States show the average >iolds of oil per ton of seed 
by counties in ranges of 15 lbs The authors urge the elimination of foreign 
matter and prevention of damage of seed. 

“A careful study of the figures here presented, together with a study of 
present-day conditions, will show that if the composition of commercial lots 
of cotton seed as shown by analyses were known to a greater extent, it would 
be better for both buyer and seller, and probably the quality of seed would 
improve greatly. ... It doubtless will be a distinct forward step when all 
mills have their seed analyzed and keep close watch of actual yields so that 
any mechanical or other defect that reduces yields can be immediately dis- 
covered and remedied. Analyses also could be of more use to all concerned 
in determining the value of seed for selling and purchasing, and it is believed 
that all producers would he well paid for having a sample of each car of uni- 
form seed analyzed so that it might be sold on a basis of actual value.” 

Flax variety trials, J. de Vit.mokxn (Jour. Agr. Prai n. ser., 85 (1921), 
Na. 19 , pp. 369-871 ; f 27, pp. 416-412, figs. 2). — Pskoff, a Verrteres pedigree 
selection, and TJ S. Selection 1803, with fiber 3.25 and 1.15 meters long, re- 
spectively, ranked highest in trials of 63 fiber flax varieties at Verrteres in 
1920. 
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The effect of spacing on horse beans, Heitser (FuhUng's Landw. Ztg„ 69 
{1920), No. 9-10, pp. 185-192). — Where horse beans were plunted at distances 
of 7.5, 10, 15, 22.5, and 2,0 cm. in 30 cm. rows, the narrower spacings resulted 
in vigorous curly development, lengthening of lower internodes, shorter flower- 
ing period, earlier ripening, shorter thinner stalks, and greater seed produc- 
tion. Full development was attained in the 30 by 30 cm. (11.7 by 11.7 in.) 
spacing. As in the experiments of Claus with barley (K. S. II., 31, p. 330), 
grain percentage was Independent of distance. The highest weight of grain 
per hectare was secured by large seeded varieties sown 10 by 30 cm. at the 
rate of 240.6 kg. per hectare, and smaller seeded when sown 7.5 by 30 cm. at 
191 kg. For trials of progenies and selections, spacing of 20 by 30 cm. is 
recommended for large seeded varieties and 15 by 30 cm. for small seeded 
varieties. 

Report on flelil trials with varieties of mangels, T. Milburn and It. Rich- 
ardson (County Council Lancaster Ed. Com., Ayr. Dept., Farmers' Bui. 38 
i 1919), pp 12).— Red Intermediate with 37.83 tons, Prizewinner with 37.25 tons, 
and Prizelnker with 36.4 tons per acre made the highest average acre yields 
in tests of mangel varieties conducted in Lancashire from 1015 to 1919, 
inclusive. 

The culture of Ph a laris bulbosa in Uruguay, J. Pttig y Nattino (Uruguay 
Rev. Min . Indus., 9 (1921), No. 58, pp. 226-260, figs. 6*).— Cultural directions 
suitable for the production of P. bulbosa in Uruguay are presented, together 
with results of cultural trials with the crop and comparative analyses. See 
also a previous note (E. S. R., 43, p. 830). 

Report on potato trials, 1920 (Jour. Min. Agr. [London], 28 (1921), No. If, 
pp. 350-657). — In trials with potato varieties in 455 centers in England and 
Wales, Epicure with 11.5 5 tons per acre was the highest yielding early variety, 
Great Scott was first of the second earlies with 11.65 tons, and Kerr Pink headed 
the late or main crop varieties, with 13.1 Ions. In the iirst early crop, varieties 
immune to wait disease- averaged 7.65 tons per acre a» compared with 9.8 tons 
as the average of susceptible varieties. 

Report of field trials with varieties of potatoes [in Lancashire, 1918— 

1920], T. Mtlburn, R. Ru riAunsoN, ,1. J. Green, and G. P. May (County Conn ir 
oil Lancaster. Ed. Com., Agr Dept., Fanners' Buis. 31 (1918), pp. 8; 32 (1920), 
pp. 8; 85 (1921), pp. 7). — In tests of potato varieties immune to wart disease 
Ally, Kerr Pink, and Great Scott made the highest yields, while Tinwald Per- 
lection and Kerr Fink were decidedly best m cooking qualities 

Experiments of the German Potato Culture Station in 1920, 0. von 
Eckenbiieoher (lllus. Landw . Ztg., /// (1921), No. 17-18, pp. 7 If, 75, figs. 16). — 
Results oi variety tests in 1920 are presented, with illustrations of the prin- 
cipal varieties tested Bllieher, Weddigcn. arid Kurtz von Kameke made highest 
yields oi tubers with 445.4, 405.4, and 393.5 bu. per acre, respectively, while 
Klein-Spiegeler Wohltmaim, BRicher, and Parriassia possessed the greatest 
starch content with 18.9, 18.4, and 18.3 per cent, respectively. Grouped in order 
of starch production per acre, Biiicher with 4,957 lbs., Klein- Spiegeler Wohlt- 
rnann with 4,459 Ins., and Weddigcn with 4,139 lbs. were the leading varieties. 

Potato variety records, K. Snell (lllus. Landw. Ztg ., Jfl (1921), No. 17-18, 
p. 7 5, pi 1, figs 7). — The author outlines and illustrates the methods of the 
German Research Institute for Potato Culture in securing accurate data on the 
different potato varieties. 

Svaldf Btftl rye* E. W. Ljung (Nveriges Utsddesfor. Tidslcr., SI (1921), No. 3, 
pp. 95-101 ). — The results of tests of varieties of rye, conducted at Sv&ldf 
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and a number of other points in Sweden from 1915 to 1920, inclusive, are re- 
ported. 

At Svaldf, Still rye stood lirst in average yield for tlie period with 1,385 kg. 
per hectare (69.09 bu. per acre), followed by Svalbf Stj&rn, Svaldf 0280, and 
Petkus, with 4,232, 4,310, jind 4,013 kg. per hectare, respectively. 

At Ultuna, the average result was slightly in favor of Stjilrn rye, the yields 
being 3,522 kg. per hectare for Ktjiirn and 3,481 kg. per hectare for St&l rye. 
The average yields for the six years at To ruby and Alnarp were in favor of 
the Svaldf SUM variety, and tin* average yields secured in seven different local 
experiments, varying in duration from two to five years and in number from 
two to ten tests at the different points, were also in favor of this variety. The 
conclusion is drawn that Svalbf Still rye lias a yielding capacity at least as high 
as that of Svalbf Stjiirn i,\e 

Relation of size of beet seed balls to yields of beets, I. Urban (Zlschr. 
ZuckcrHndUb. Czechoslovak. Repub., j) » 192(f), pp. 151-155; abs in Ztschr. 
Pjlanzenzuoht.y 7 (1920), No. If, p. 8.19; Hu (far [New York ], 25 (1921), No. 9, 
p. J/itO ) .--The beet seeds used in experiments during a 10 year period were 
grouped according to weight, and the higher seed weight was found to cor- 
respond to the highest yield of rooots, notwithstanding variation apparently due 
to weather conditions during seed harvest. Seed averaging 1.895 gm. and 1 .639 
gm. weight per 300 seed balls produced average acre yields of 29,628 and 28,694 
lbs. of roots, respectively . When \aneties differing In average weight of seed 
balls were grouped, like results were obtained at harvest, the varieties with 
heu\y seed hall weights giving the largest beet yields. 

Cost of producing sugar beets in Utah and Idaho, 1918 — 1919 , L. A. 
Mo'oniorsK and S R Npckoik (l\ S Depi. Apr. Bui. 9(13 ( 1921), pp. -Ji, jipft. 
13). -Data are given on the cost of producing sugar beets based upon 220 farm 
estimates obtained lmm beet growers in live irrigated districts, Lehi and (Tar- 
land, Utah, and Idaho Fails, IShiekfoot, and Twin Falls, Idaho. The various 
cultural and held operations are described, their man-labor and horse-labor re- 
quirements are given lor each district, and the total average labor requirement 
is analyzed by districts. Farm practices in growing sugar beets for three dis- 
tricts in Utah and Idaho June been described in another publication (K. S. It., 
39, p. 610.) 

The cost ]>o r ton of beets ranged from $5. in two instances where yields 
averaging 24 tons per acre were obtained, to $35 in the case of one grower who 
harvested but 3 tons per acre The acre fields on the 22o farms averaged 33.7 
tons. Although the average cost was $9.49 per ton, this rate was exceeded on 
nearly half the farms. Seventy-two per cent ot the growers produced beets at 
a cost of $13 tier ton or less. Labor constituted irom 69 to 75 per cent of the 
costs exclusive 1 of land rent, material, 7 to 30 per cent; and insurance, taxes, 
overhead, and miscellaneous expenses 17 to 30 per cent. 

Anatomical and physiological studies on sugar cane in Cuba, E, M. 
me Calvino (Cuba IJstae. Expt. Apron. Bui. / f 6 (1921), pp Jf9 . fius. 21). — Experi- 
ments in the production of seedling canes in Cuba are reported, and the tech- 
nique of hybridization and the methods of other experimenters discussed. 

Sugar cane generally arrows in Cuba from December to March, and some 
varieties as late as the last of April. Eighteen varieties never flowered at the 
Cuba Experiment Station, while Oristalina, Natal llba, and many of the station 
seedlings arrowed annually. In the varieties grown at the station, pollen grains 
seldom occurred aborted and morphologically abnormal on account of lack of 
starch. Pollen remains normal in all arrows of some varieties from December 
to March, while in other canes the inflorescence contains aborted pollen in Febru- 
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ary and March. However, Natal TJba produced Inflorescences with aborted 
pollen from December to March and one with much normal pollen at the end 
of April. A variety coming from one locality may possess arrows with normal 
pollen, and when coming from other places, arrows with aborted pollen. 

While pollen of sugar cane did not germinate on the ordinary culture media, 
the viscous stigmas of flowers of Havana tobacco Mere used with success. The 
presence of starch in the styles did not appear to be characteristically connected 
with the fertility of the ovaries, because such varieties as G 7, G 80, C 87, and 
H 109, in which the examinations for starch in the inflorescences resulted 
negatively, gave fertile seed with natural as well as artificial pollination. 

The time required for the germination of sugar cane seed in these experi- 
ments range< I from 3 to 8 to 10 days. Ordinarily from 5 to 6 days are re- 
quired in sterile propagation boxes. 

On the viability of sugar cane pollen, C. A. R[arber] (Intermix. Sugar 
Jour., 23 (1921), No. 266 , pp. 71, 72). — In a communication to the author, T. 8. 
Venkataraman states that cane pollen germinated very satisfactorily on 
stigmas of Datura fastuosa alba and Hibiscus vUifolia. It was found with 
this test that under ordinary conditions the pollen lost its viability in less 
than an hour. With a special chamber this period was extended to 4 hours, 
and by erecting crates over the whole cane with its arrows, pollen was kept 
viable for 6 days. A later communication states that the period of enforced 
viability was extended to 2 weeks. 

Experiments with sugar cane seedlings in St. Croix, L. Smith (Abu. in 
Science, n ser., 54 (1921), No. 1386, p. 118; also in Sugar \Nv4v York], 23 
(1921), No. 8, p. 44 7). — This work has been noted from another source (K. S. 
It., 45, p. 12(> ) . 

Sugar cane experiments, 1918 — 1020 , J. i>e Vebteuil ( Trinidad and To- 
bago Dept . Agr. Bui., 19 (1921), No. 2 , pp 66-80). — The experiments reported, 
in continuation of previous work (K S. R., 44, p. 735), embraced tests of 
seedlings and varieties. Seedlings raised from Bourbon gave the largest cane 
yields and those from L. 511, 15. GS35, and a Hawaiian cane (H?) the best 
Juice. In field trials, the best results were obtained from R. 0888, R 34701, 
Ka. 6032, M P. 55, R. II 10 (12), and H? f with 4.22, 4.1, 3.95, 8.87, 8.09, and 
3.07 tons of indicated sucrose per acre, respectively. 

Summary of results of fertilizer and other field work with sugar cane 
for 1919 - 1920 , l\ R. Gouapx (La. Agr. Col Ext. Eire. 47 (1921), pp. 20) 
Results of sugar cane fertilizer demonstrations are reported, together with 
notes on varieties, diseases, insect jaunts, fertilizing, liming, and cover crops. A 
mixture of 150 lbs. of sulphate of ammonia and 500 lbs. of acid phosphate gave 
the best returns with plant cane, with an increase of 7.85 tons of cane per 
acre over the check at a net gain of $35.90. On first year stubble, applica- 
tions of a mixture of 300 lbs. of nitrate of soda and 250 lbs. of acid phosphate 
made an increase of 12.37 tons at a net gain of $63.75. 

Report on field trials with varieties of swedes, T. Milbttrn and W. Irons 
(County Council Lancaster, Ed. Com, Agr . Dept., Farmers' Bui. 34 (1920), 
pp. 12). — In variety trials of swedes at various centers in Lancashire during 
the period 3912 to 3919, a remarkable uniformity existed between the average 
yields, which ranged from 26.08 tons from Empire to 24.24 tons from Lord 
Derby. The latter was particularly susceptible to finger-and-toe disease, mil- 
dew, and brown rot, while Halewood was comparatively free from finger-ami- 
toe disease and mildew. 

Sweet clover as a farm crop, C, A. Zavitz (Ontario Dept. Agr . Bui. 283 
(1921), pp. 32, figs. IS). — Information is presented regarding the results of 
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experiments with sweet clover conducted at the Ontario Agricultural College 
since 1891, and work with the crop at other points in Canada and in the United 
States is briefly noted. The experimental work at the college included pro- 
duction tests of hay, fodder, and seed; time of cutting and date and rate 
of seeding tests; hay, pasture, silage, green manuring, and inoculation trials; 
comparisons of unhulled, hulled, and scarified seed, and seed from various 
sources; and trials of improved strains and new varieties. 

Varietal trials with spring wheat in North Dakota, T. K. 8 to a (North 
Dakota Sta. Bui. 149 (1921), pp. 55 , pU. 2, fig. 1 ). — A compilation is presented 
of results from comparative trials of spring wheat varieties conducted for 
various periods between the years 1892 and 1920 at the station, at Edgeley, 
Dickinson, Hettinger, Langdon, and Williston Substations, and at the North- 
ern Great Plains Field Station of the U. S. Department of Agriculture at 
Mandan. The field work at several points and the milling and making experi- 
ments were in cooperation with the U. 8. Department of Agriculture. The 
work at Williston, Dickinson, and Mandan has been noted from another 
source (E. 8. K., 41, p. 141), Besides yield and meteorological data, agronomic 
data are tabulated, including number of days from emergence and from head- 
ing to maturity, height of plant, straw yields, weight per bushel, percentage 
of stem-rust infection, yield and water absorption of flour, and color, volume, 
and texture of loaf. The principal varieties are ground, and brief descrip- 
tions, with notes oil the origin and history, are given of each. 

Marquis is indicated as outstanding among the common wheats over the 
greater part of the State, although slightly outyielded by Power in the north- 
western section, where stem rust was not a great factor in influencing yield. 
Although not resistant to stem rust, the earliness of Marquis (E. S. It., 44, 
p. 637) aids to escape infection to a greater degree. Power, Haynes, and 
Preston are highly susceptible. Kota (E. 8. R., 41, p. 535) is superior to 
Marquis in stem rust resistance and apparently in drought resistance, is a 
high yielder, and appears to be a first-class milling and baking wheat in every 
respect Flour from Marquis wheal excels that from other commercial varie- 
ties for bread-making purposes. Varieties grown in the drier sections of 
the State produce stronger flour than when grown in eastern North Dakota, 
where the moisture supply is more plentiful. 

Durum wheats generally gave higher acre yields than common wheats, grow- 
ing more vigorously and usually exhibiting greater resistance to drought and 
rust Flour from durum wheat, however, does not have the strength of gluten 
associated with flour from common wheats, of the commercial amber durum 
varieties. Kubanka is superior to Arnautka. Monad, a variety of more recent 
origin, exceeded Kubanka in yield and rust resistance, but its flour does not 
give quite so large a loaf when baked. Acme appears and behaves quite .simi- 
lar to Monad. Although the red durum variety D-5 yields well and is least 
susceptible to rust, its milling and baking qualities are distinctly inferior 
to all other varieties and it is considered unsatisfactory for macaroni and 
other edible pastes. 

Winter wheat in North Dakota, L. R. Waldbon (North Dakota Sta. Bui. 
151 (1921), pp. 8 ). — The culture of winter vjheat has not proved successful in 
North Dakota, although fairly profitable in certain areas of adjacent States. 
Long continued periods of low winter temperature, occasionally supplemented 
by dry autumns, alternate freezing and thawing in the spring, and extended 
winter and spring droughts are indicated as responsible for the failure of the 
crop in the State. 

In experiments at Fargo, Langdon, and Edgeley, In the eastern half of the 
State, winter wheat was almost uniformly a failure. Although conditions were 
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more favorable at Williston and Dickinson, in western North Dakota, compara- 
tive yields show winter wheat to be only about one-half as productive as the 
best varieties of spring wheat. Successful crops were secured in only 25 per 
cent of the trials conducted with wheat on the 82 State demonstration farms 
from 1910 to 1914, inclusive. In many of these cases the yields were lower 
than those of spring wheat on the same farms. 

Effect of various media and corrosives on germination of field seeds, 
M. Heinrich ( Landw . Vers. 8 ta. f 98 (1921), No. 1-2, pp. 65-115). — The exi>eri>. 
meats described dealt with the effect of various sand types, moisture content of 
seed bed, depth, thickness of cover layers, and corrosives on the germination of 
field seeds. 

Fine sand, less than 1 mm., was not favored as a germinating medium, as the 
formation of clods and cracks in the cover layers was unavoidable. Clod forma- 
tion decreased with an increase in size of sand. High moisture content and 
increased depth did not favor vigorous germination, hut as long as extremes 
were not employed neither factor was appro* lahly harmful. The detrimental 
effects were greater with fine diluvial sand Ilian with coarse glass sand. Seed 
inclined to mold showed greatest fungus growth at cm. depth, and decayed 
when buried as deep as 5 cm. 

Dry sand proved to be an excellent cover material when not so fine as to 
condition capillary attraction of water Irom the subsoil, Quartz sand with 
grains from 1 to 1.25 mm. in size was most effective. Up to 5 cm. depth of 
insertion was of small importance. The dry cover strata limited mold growth 
locally, and prevented overlapping of neighboring seed. Dry coarse sand of 
2 mm. diameter and larger impaired germination to such an extent that a return 
to normal growth conditions did not effect a recovery. 

Boot crop seed production in 1919 and the market of 1919—20, L. 
Helweg ( Tidsslr . Plan tea vl , 27 (1921), No 3, pp. 495-512).— Statistics are 
given regarding the area and yield in Denmark of sugar beets, mangels, turnips, 
►Swedish turnips, and carrots grown for seed m 1919, and the results am com- 
pared with those of earlier years. The returns per hectare from some of the 
Is aids of seed are shown for a series ot years, and domestic and foreign market 
conditions relating to the commodity in the winter of 1919-20 are discussed. 

fA system of points for grading seeds], J. N. WAia.nffN and H. Witte 
(Svenges Utsadesfor. Tidski 31 {1921), No. 8, pp. 102-121). — This article Is a 
discussion of the objects and principles involved In determining the value of 
seeds in exhibits, together with the plan and application of a system of points 
for the purpose The different subjects considered are as follows: Object of 
seed exhibits, conditions governing participation in such exhibits, analyses of 
seeds exhibited, judging of displays as a whole and of the seeds on the basis of 
a system of points, comparative valuation of the different characters in the 
various kinds of seeds, and assignment of prizes. The seed characters mentioned 
as determining the value And their rest active ratings are germinating ability 
15, purity 10, weight per thousand seeds 5, color 5, uniformity 5, moisture con- 
tent 0, odor 0, and mechanical injury 0. The last three characters mentioned 
are regarded as negative, so that their highest value is represented by 0, 

A method for determining purity of small-kerueled seeds, J. N. Walloon 
(Sverige# Utmdesfor. Tidskr SI (1921), No. 8, pp. 138-136 ). — The method is 
described, the formulas involved are explained, and the use of the method is 
demonstrated by its application to supposed samples of orchard grass and 
meadow foxtail. 

Seed trade rules adopted by wholesale grass seed dealers at &t< Louis 
(Seed World, 10 (1921), No. i, pp. S3, J^O). — The trade rules effective August 1, 
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1921* cover contracts, terms of payment, shipment and delivery, sale by samples, 
analysis, and other details affecting both buyers and sellers. 

Agricultural seed law (Iowa State Dairy and Food Conm. [Pamphlet], 
1921, pp. 7). — The provisions of the law effective July 1, 1921, regulating the 
sale of agricultural seeds in the State of Iowa. 

The new Towa seed law, H. Bebb ( Seed World , 9 (1921), No, 12, pp, 23, 
&$).—A summary of the above with comment. 

New Nebraska seed law, H. Bebb (Seed World , 10 (1921) No. S, pp. 36, 41) — 
A summary of the Nebraska .seed law appro\ed April 21, 1921, with comment 

Summary of the seeds regulations, 1921 (Jour. Min. Ayr, [London], 28 
(1921), No. 4, PP • 37 0-37 If )- — The main provisions of the regulations under the 
Reeds Act, 1020, concerning transactions in held, garden, and forest tree seeds 
in Great Britain are given, and the requirements under this act are compared 
With those of the Testing of Seeds Order 1918 (E. S It., 42, p. 439). 

New law governs English seed trade (Seed World, 10 (1921), No. 5, pp. 19, 
20). — Essentially noted above. 

Agricultural seed inspection, J. L Hills, C. If. Jones, et al. (Vermont 
SI a. Bui. 220 (1921), pp. 23-32). — Purity guaranties, percentages of germination, 
and the numbers of weed seed per pound are tabulated for 254 samples of agri- 
cultural seed gathered during June, 1020, from local dealers in the State. 

Seed testing in Bavaria, 1913—1918, L. TIiltner and G. Gentner (Landic. 
Jahrb. Bayern , 9 (1919), No 4, PP- 171-246). — Results are reported of germina- 
tion and purity tests and variety proving trials of seeds of grains, legumes, 
grasses, root crops, and fiber crops conducted by the Agricultural Botanic Insti- 
tute at Munich during the period from July 1, 1013. to July 1, 1018, together with 
a report on seed control in Bavaria during the war. 

HORTICULTURE. 

Meeting of the Great Plains section of the American Society for Horti- 
cu Rural Science, M. J, Horsey (Minn Port, J f 9 (1921), No. 10, pp. 259-262, 
figs. 3). — A brief account, based on an inspection trip, of horticultural activities 
at several Ganadian agricultural institutions. A new seedling apple, Melba, at 
the Central Experimental Farms. Ottawa, and a new muskmelon, Oka, at the 
Trapplst Monastery at Oka, Quebec, are noted 

F Report on horticultural work for the year ended March 31, 1920J, 
W. T. Maoopn et al. (Canada D.rpt. Farms Rpt. 1920 , pp 12, /j, 15. 25-2 7, 28. 
100, 106, 112. 127-129, 233-135 , 1 47-150, 174, 175, 186, 187, 196, 197). — A report 
similar to that of the preceding >oar (E S. R , 43, p. 741), in which the horti- 
cultural work at the Central Farm is briefly reviewed, and notes are given on 
cultural and variety tests of fruits, vegetables, and ornamentals at the brand) 
farms and stations. 

Plant inspection and quarantine report, 1918—19, E. G. Smyth (Porto 
Rico Dept. Ayr. and fMbor Sta. Bui 23 (1919), pp 61). — A review is given of 
plant quarantine activities In Porto Rico for the period from July, 1910, to 
July, 1919, including tabulated lists, chronologically arranged, of the plants, 
fruits, and seeds intercepted. giving the source of the shipment and the name of 
the infesting insect. A paper is included entitled Cooperation in Plant Inspec- 
tion and Plant Quarantine Service, by J. Mutz, relating to plant diseases and 
containing a list of the principal Porto Rican crops and their diseases. 

Plant inspection and quarantine report, 1919—20, L. A. Catoni ( Porto 
Rico Dept. Ayr. and Labor Sin Bui 27 (1921), pp . 3-22). — A record of activities 
for the year 1919-20, including the recommendations of the newly organized 
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plant quarantine and infection board. Tabulated lists are given of the in- 
spections made at the ports of San Juan, Mayaguez, Ensenada, and Ponce during 
the year and of insect pests and diseases intercepted. 

Importance of carbon dioxid as a fertilizer for vegetables, F. Rijeoxx 
( Qartenwelt , 25 (mi), Nos. 31, pp. 802-301 figs. 8; 34, pp. 886-888, figs, 

The investigations reported, similar to those of Jess, previously noted (E, 8, R., 
45, p. 344), deal with the stimulating effect of carbon dioxid on the growth and 
yield of vegetables both in the greenhouse and held. In this Instance, in the 
greenhouse, gas-treated cucumber, tomato, bean, and cauliflower plants greatly 
outyielded the untreated ; in the open, treated spinach and potatoes yielded more 
than twice the untreated. It whs found that the increase due to carbon dioxid 
was accentuated under conditions of high soil fertility. Applications of carbon 
dioxid are said not only to notably increase yield but also to produce a better 
flavored product, to shorten the growing period, and to increase the resistance 
of tiie plant to disease. 

Reliability of the nail test for predicting the chemical composition of 
green sweet corn, 0. O. Appleman (Jour. Agr. Research [ V. $.], 21 {1921), 
No. 11, pp. 817-820, fig. 1). — This is a further contribution from the Maryland 
Experiment Station to studies of the ripening of sweet corn (E. S. R., 45, p. 134), 
in which are presented data relative to an investigation of the accuracy of the 
nail test for determining the various stages of ripening. In this study four 
different grades of development are considered, namely, premilk, milk, early 
dough, and dough, differentiated according to the nature of the exudation 
forced out of the kernel by the pressure of the thumb nail. Two crops of 
Stowell Evergreen, an early and a late, were used as the source of material. 
The average hourly mean temperature for the earl.\ crop was 83° F. and for 
the late 65°. 

Determination of the moisture, total sugars, and starch made in connection 
with the nail tests are given in tabular form, and indicate in part that “ the 
nail test is most reliable when applied to crops which ripen slowly in the cool 
autumn. These crops are most suitable for experimental work requiring the 
sampling of ears as nearly as possible at the same stage of ripening. . . . The 
reliability of tiie nail test is influenced by the rate of ripening and also by the 
rate of water loss by evaporation. ... In each of the ripening stages except 
the dough stages the percentage of total sugar was mpre constant than the 
j>ercentage of starch. As ripening proceeds, the increase in the percentage of 
starch is much greater than can he accounted for by the decrease in the per- 
centage of sugars. From the beginning of kerne] formation until the end of the 
ripening period there is a continual movement of sugar from the plant into the 
kernels, where it is transformed into starch.*’ 

The fertility and fruiting habit in Oucurbita, J. W. Bubhnell (Amer. 
Hoc. Hort . Met. 7V or., 17 (1920), pp. 47-51). —A discussion is given of certain 
experimental phases of a project begun at the Minnesota Experiment Station in 
3314 in the improvement of Hubbard squash by the isolation of desirable types 
from the ordinary commercial stocks. After several partially successful at- 
tempts to perpetuate selections by self-pollination, it was found that by polli- 
nating every pistillate bloom some fruit could be Induced to set on every plant, 
thus indicating that the strains under study were all self- fruitful. A study of 
the factors influencing setting showed that weather, time of day, stage of re- 
ceptiveness, and size of bloom had no particular significance. A certain peri- 
odicity in fruit setting was observed in that the first blooms usually failed, 
followed by a successful set, this in turn being succeeded by a period of failure. 
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The effect of “ nipping ” muskraelon vines* J. W. Lloyd {Amer. doe. Hort. 
dci Proc., n { mo ), pp. 126-128). — Pinching tests with the muskmelon, con- 
ducted iu Union and Marion Counties, 111., resulted in slightly Increased yields 
of early melons from the treated vines. The total yield, however, was in favor 
of the normal Tines. 

Government inspection of fruit shipments, W. H. Darrow (Vt. State Hon. 
8 oc. Ann. Rpt . , 17 ( 1919) , pp. 21-29).— A paper relating to the activities of the 
Bureau of Markets, l r . S. Department of Agriculture, in assisting the fruit 
grower to market his crop. 

Lessons to be derived from the Ozark orchardjsis, C. 8. Bouton (Tenn. 
State Hoft. Hoc. [etc.] Proc , 16 {1921), pp. 60-67, fig. t) .—Practical observa- 
tions are given on the apple-growing industry in the Ozarks, drawing attention 
to the multiplicity of apple varieties. 

First 15 years of a 40-variety apple orchard: Apple scion selection, 

M. B. Cum minus ( Vermont Sta But. 221 (1921), pp. 3-J8, pis. 4, figs. 5 ). — A 
presentation of data on the first 15 years' performance 1 of 40 apple varieties 
in the station orchaid and a preliminary report on a study in inheritance of 
.viehl in the apple as indicated by the production of scions taken from high 
and low yielding trees. 

The varietal data, presented largely in tabular form, show among other 
thing,', that Boiken, Chenango, and Longtield were among the earliest to bear; 
that Cooper, Homan Stem, and Northern Spy were slow to fruit; that Yellow 
Transparent was especially productive; and that Mann was an' exceptional 
keeper, enduring 321 days in common storage. Baldwin and Rhode Island 
Crooning were among the varieties injured by the severe winters of 1917-18 
and 1918-19. 

The scion selection experiment, started m 1910 to test the comparative value 
of scions from high and low yielding apple trees of the same variety is briefly 
reported upon and a weld table included. “ The scions domed from productive 
trees have done no bettor as the whole, in fact up to date they have done 
scimvl> as well, as those secured from unproductive trees. . . . Another 10 
\ears must doubtless elapse before sufficient data are accumulated to warrant 
one m drawing valid conclusions as to the basic question involved in this 
experiment However, it is safe to sa> that the results thus far secured, be- 
cause of their inconsistency, do not justify deduction except that they dearly 
do not afford aflinnative support to tiie scion selection idea.” 

Wild apples at Tran-Ninh (Laos), U. Mifcviu.ic ( Bui. Agr. Inst. Sci. Saigon 
[Cochin Cfnnal, 2 ( 1920), Ho. 7, pp. 204-207). — Four of the many species of 
wild applet growing m the vicinity of Tran-Ninh are described. Although the 
author has been unable to graft these apples successfully with improved French 
varieties, nevertheless the native fruit is deemed of value for cooking and for 
the manufacture of cider. Lute-blooming varieties are irregular yieldcrs be- 
cause proper pollination is often prevented by heavy rains. 

Orchard soil management studies in Indiana, L. Riifene (Amer. Soc. Hort. 
Sci. Pi oc., 17 (1920), pp. 163-190). — A further discussion of the results of the 
soil management investigations at Laurel, lud. (K. S. R., 45, p. 133), in which 
the author points out that soil moisture is a very important factor in determin- 
ing the yield of the different plats. The total yield, including 1920, for the 
tilled plat has been 80 bbls., for the straw mulch 82 bbls.. and for the straight 
sod 12 bbls. Hod mulch is deemed a satisfactory and necessary treatment for 
rough hillside orchard^ provided sufficient material is applied to conserve 
moisture. 
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Preliminary report on thd effect of fertilizers in apple orchards in the 
Ozark region, J. R. Cooper (Amer. Soc. Hart. Hoi. Proc., 17 (1920), pp, !90~ 
IQS ). — A progress statement of nutritional and fruit spur studies with the apple 
at the Arkansas Experiment Station. 

On poor Ioachy soils the use of nitrogenous fertilizers was found to increase 
the set of fruit and to assist in carrying the set fruits through to maturity 
whereas on the same soils applications of potash and phosphoric acid had no 
apparent influence. On fertile soils the use of nitrogen lmd little or no effect. 

Studies in fruit spur formation and performance led the author to observe 
that position on the tree and amount of available light are very Important fac- 
tors. The control of the water and nitrogen supply is deemed the most potent 
means of influencing spur activities. Pruning, on the other hand, is believed 
to affect only n few of the spurs in the immediate vicinity of the cut. 

Roth pruning and applications of quickly available nitrogen were found to 
increase the percentage and rapidity of pollen germination, the second practice 
giving the more positive and uniform results. The use of excessive amounts of 
nitrogen in a few instances was found to cause a considerable distortion of 
the floral parts and to decrease the vitality of the pollen. 

Pruning young apple trees, ,1. A Nfiison U'imwL Pori., 44 (1021), No. 10 , 
p. 161 ). — The results of a comparative test of summer, winter, and no pruning 
on young Northern Spy and McIntosh apple trees in five Ontario orchards are 
presented in tabular form with discussion, and Indicate that no pruning is 
superior to the other two in respect to the stimulation of early bearing. The 
unpruned trees also made the largest growth, with the winter pruned trees 
second. 

Pruning for increased color and yield, C. C. Vincent (Idaho Htatc Port 
Assoc. [Proc.], 10 (1020), pp . 17-81 ). — The author points out the value of sum- 
mer pruning in increasing the yield, size, and color of apples, as indicated by 
Idaho Experiment Station experiments, already noted (E S. It, 84, p. 7881. 

An experience in self-fertilization of the peach, C. S. Crwikil (Awcr. 
Hoc. Hort. Hn. Proc., V, (1920), pp. $3-27 ) . — Statistical data are presented 
relative to the results of pollination studies with the peach at the University of 
Illinois. 

The investigations, conducted partly in the orchard and partly in the green- 
house, indicate in general that only a relatively small proportion of the pollina- 
tions are successful as measured by the number of seedlings actually planted in 
the test orchards. This was especially true in the greenhouse work, where' a 
total of 1,955 pollinations resulted in only 27 trees, one tree for every 72,4 
flowers. In the orchard operations 1,207 pollinations of previously emasculated 
flowers yielded 189 trees, and 1,280 protected but untreated blooms yielded 00 
trees. To sum up, orchard pollination was more successful than greenhouse 
pollination, and of the two methods of pollination practiced in the orchard, 
namely, natural and hand-pollination preceded by emasculation, the latter gave 
the better results. 

Correlation and growth in the branches of young pear trees, H. S, Reed 
(Jour. Apr. Research [U. H.], 21 (1021), No. 11, pp. $49-876, pi. 1, figs. 7). — A 
quantitative study of the relationships of laterals produced by the young up- 
right branches of pruned and unpruned Bartlett r>ear trees. A closely related 
paper by the author and Halnm has been previously noted (E. S, B,, 44, 
p. 133). 

The trees upon which the observations were made were planted at the Citrus 
Experiment Station, Riverside, Calif., in 1916. The 91 pruned trees were 
systematically beaded back each year after planting, while the 25 unpruned 
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were allowed to grow without cutting since the initial year. At the time of 
taking records none of the trees had fruited. Measurements were made in 
February, 1920, on upright shoots of 3918 origin and the laterals produced 
thereon in 1919, including 270 mother shoots and their progeny from the 
pruned trees and 54 shoots and progeny from the unpruned trees. 

The data presented, partly in tabular and graphical form, are arranged 
under three general headings: (1) Growth and differentiation of laterals, (2) 
dominance of the distal laterals of the pear tree, and (8) production of fruit 
spurs. 

“Mother shoots which had been headed back in the previous winter pro- 
duced about 65 per cent greater total growth of laterals than their unpruned 
neighbors. The frequency distributions of laterals on both classes of mother 
shoots show a positive skewness, which is taken to indicate a tendency to pro- 
duce more than the mean quantity of wood. . . . The severity of the pruning 
seemed to have little Influence* upon the total amount of new laterals produced 
in the following season. The growth response showed little tendency toward 
a 4 restoration of lost parts.’ 

44 The longest lateral on a mother shoot Is usually at the distal end, and each 
successively lower lateral is usually shorter than the one above it. . . . Vari- 
ability in the length of laterals tends to increase as their distance from the 
distal end of the mother shoot increases. The lateral arising from the distal 
end of an upright mother shoot exerts a well-marked dominance over those 
arising from buds beneath it. The mother shoots which were most reduced in 
length by pruning usually produced longer distal laterals. . . . Fruit spurs 
were commonly more abundant upon unpruned mother shoots than upon those 
readying pruning in the previous winter. 

44 The growth response indicates that increased growth following pruning is 
due to the removal of regions containing, or producing, substances which would 
otherwise tend to inhibit growth of other members of the system.” 

Prune growing in California, A. II Hedrickson ( California 81a. Bui. 828 
{1921), pp. 3-88, ftps. 12 ). — A compilation of general information relative to 
the culture and curing of prunes. Particular emphasis is pineal on top- 
working and rejuvenation of old orchards, pruning of young and mature 
trees, and on irrigation, as well as diseases and insect pests. Data on the cost 
of production are included 

Pruning notes on blackberry varieties, A. S. Colby {Amcr. Hoc Ilort. Sci. 
Proc., 17 (1920), pp 241, 242 ). — On the basis of a careful study of the fruiting 
habit of blackberry varieties at the University of Illinois, the author separates 
these into three groups with pruning recommendations for each. 

Grape varieties that produce seedlings of superior merit, K. Wellington 
(Amer. Hoc. Horf. Hci. Proc., 17 ( 1920 ), pp. 87-iO ). — Tn this contribution from 
the New York State Experiment Station, presenting a tabular suiumury of the 
results of grape-breeding investigations, attention is directed to the fact that in 
general crosses between varieties have yielded a greater number of desirable 
seedlings than have selfed varieties. Governor Ross X Mills, MillsX (WinchellX 
Diamond), Triumph X Mills, and WinchellX Diamond have proved to be satis- 
factory crosses. The author states that plant breeders must depend upon 
Vitis vinifera species or derivatives of this species for quality and V. lahruxea, T. 
'imlpina, and other American species for hardiness. 

The banana, its cultivation, distribution, and commercial uses, W. Faw- 
cett (Ijondon: Duckworth and Vo., 1921, 2. cd ., ml., pp. XI+299, pis,. 8 , ftps, 
10). — An enlarged edition of the work previously noted (E, S. It., 30, p. 741). 
78432° — 22 4 
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Cultivation of the banana in Porto Rico, P. QonzXlez Rios ( Porto Bioo 
Dept, Ayr. and Labor Sta. Bui. 25 (1920), Spanish ed pp. 8SQ , figs. 10). 
compilation of information relating to the banana, including history, botany, 
climatic factors, preparation of soil, selection of stocks, planting, cultivation, 
fertilizers, harvesting, species arid varieties, diseases, insects, manufacture of 
banana iionr, and other uses. 

The storage and curing of mandarin oranges at the Bat an gas Commer- 
cial Citrus Station, ,T. de Leon (Philippine Ayr. Rev., 18 (1920), No. 8, pp. 214- 
216 , pis. 2). — Mandarin oranges placed in an underground storage chamber were 
found to assume a deep orange color and to improve in flavor and general 
quality Hand-picked fruits were found to keep better than those clipped off 
with shears. In comparing open ajr, open shed, and underground storage more 
rot was observed in the last, hut the extra loss was offset by the improved 
quality of the sound fruits. 

Hardy border flowers, edited by H. H. Thomas (London and New York: 
Cassell A Co ., Ltd., pp. jT 1 H] + 144 ftps, 75). — A small handbook of practical 
directions for planning, planting, and maintaining hardy borders. 

Antirrhinums and Pentsteinons, A. J. Machklf (London: Country Life ; 
New York: Charles Scribner's Sons, 192 1, pp. 82 ). — A practical booklet on cul- 
ture and propagation. 

Rose gardening, M. Hampden ( London : Thornton Butterworth , Ltd., 1921, 
pp. 281 , pis. 8, figs. 52). — A treatise on the rose with particular reference to 
culture, varieties, propagation, and proper utilization. Sixteen varieties are 
illustrated in colors. 

FORESTRY. 

Growth of oak in the Ozarks, F. Dunlap (Missouri Sta. Research Bui. Ifl 
(1921), pp. 8-28, figs. 7). — In Uns silvicultural study, conducted at Mideo, Mo., 
measurements were made of the compared i\e rate of growth of four oak species, 
Qncrcus alba, Q. martlondica , Q. minor , and Q. vclutim , known respectively as 
white, black jack, post, and black oaks, and deemed tin* most important species 
of the Ozark region. The methods employed in making the actual measurements 
have been previously noted (E. S. R„ 41, p. 840). 

The data, shown in tabular form and accompanied by geographical illus- 
trations, indicate in part that black oak grows much more rapidly than white 
oak during the initial 100 -year period. Post and black jack oaks were found 
to grow so slowly that the author concludes that they have no place in future 
silvicultural operations in the Ozark. A comparison of the rate of growth 
of Missouri white and black oaks with that of the same species growing in 
Kentucky and Tennessee indicated that the white oak grows more slowly and 
the black oak more rapidly under Missouri conditions. 

A white flr volume table, D. Bruce (California Sta. Bui. 329 (1921), pp. 
Iil~lf5 ). — Three volume tables, differentiated according to the log content of the 
tallest 10 per cent of the merchantable trees, are presented for white fir 
(Abies c(mcoJor). The author emphasize^ the fact that trees of the same 
diameter ami height may vary widely in volume and therefore not conform 
with the tabular value. However, in averages of many trees and for large 
groups such discrepancies tend to counteract one another or disappear alto- 
gether, A deduction in net volume from 15 to 35 per cent should be allowed 
for cull due to rots, breakage, and unused material in tops and stumps. 

How tree seed is gathered, A. IT. Richardson (Canad. Forestry May., 17 
(1921), No. 1, pp. 80-82, figs. 2 ). — Information is given relative to the collecting 
aud storing of balsam, white pine, red pine, and hemlock seed. 
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Some data on the hark renewal of Hevea brasiliensis, W. Bobiuoff (Arch. 
Bttbbercult. Nederland. Indie , 4 (1920), No. 5, pp . 239-248 ). — A brief account, 
with English summary, concerning the bark renewal of H. braMUemU follow- 
ing tapping. It was found that the laticiferous vessels began to be renewed 
after six months, and that after a year the number had nearly reached that of 
the original bark. 

Investigations concerning the starch of Hevea brasiliensis, W. Bobilioff 
(Arch. Rubbercult. Nederland. Indie , 4 (1920), No. 3, pp. 71-121, pi. 1 , figs. 6 ). — 
An investigation, with an English summary, relating to the amount, disposition, 
and movement of starch hi Hevea. 

The author found that the cortex as well as the wood is well adapted to 
the storage of starch, which constitutes the principal reserve food of the plant. 
It was also noted that in case of interruption in the natural passages of the 
cortex the starch was carried by diffusion through the cell walls to the deficient 
location. As a practical deduction, ho concludes that owing to the extensive 
quantity of starch stored in the Hevea tree and by reason of the diffusive move- 
ment of this substance, there need be no fear of a lack of starch being caused 
in trees by tapping. 

Concerning the origin of latex as revealed by experiments with girdled 
trees, W. Bobilioff (Arch. Ruble remit. Nederland. Indie , 4 (1920), No. 5, pp. 
221-238, pis. 9 ). — This pai>er presents further information (E. S. It., 42, p. 144) 
relative to the source of latex, in this instance as indicated by experiments 
with girdled trees. Girdling low down on the trunk temporarily decreased the 
yield of latex, but was followed by an increase. Girdling high up on the trunk 
decreased yield, and a combination of both high and low girdling was followed 
by a still greater decrease Pollarding or pruning off the top of the tree caused 
an even larger decrease in yield. The author concludes that the increase in 
latex following low girdling proves that the trunk of the tree is the main 
source of latex, and believes that in budded trees the stock will have no direct 
influence on the yield of latex. 

Latex and rubber from individual trees, I, II, O. de Vries (Arch. Rubber - 
cult. Nederland. Indie, 4 (1920), Nos. 5, pp. 249-271 ; 8, pp. 331-382 ).— The first 
paper outlines methods employed in an investigation of the quality and amount 
of latex and rubber from individual trees. It was found that the yield varied 
from 4 to 71 gin., the rubber content of the latex from 17 to oO ]>er cent, the time 
of cure of the crepe from 1)0 to ICO minutes, and the viscosity from 14 to 90, 
thus indicating that marked variability exists between individual trees. 

The second paper, dealing with factors that cause a change in the properties 
of the latex, points out that in order to obtain strictly comparable data the style 
of tapping should be uniform. Furthermore the quality of latex from a single 
tree was found to vary sharply at different seasons. 

The land we live in, R. Black (Canad. Forestry Mag , 17 (1921), No. 1, pp. 
23-30, figs. 4 ).— A statement of the forest resources and activities of the differ- 
ent Provinces of Canada. 

Why the prairies are treeless, R. II. Campbell (Canad. Forestry Mag., 17 
(1921), No 1, pp. 5-8, figs. 2 ). — After analyzing several possible causes, includ- 
ing the nature of the soil, lack of sufficient moisture, occurrence of warm 
‘‘Chinook’* winds, and fire, the author believes that fire, following the interrup- 
tion of the moisture laden winds by the uplift of the Rocky Mountains, was the 
immediate cause of the treelessness of the prairies. 

Statement relating to the Union of South Africa ( Pretoria : Govt, 1920. 
pp. 28). — A statement of the forest resources and activities of the Union of 
South Africa, prepared for the British Empire Forestry Conference held at 
London in 192p. 
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China pays the price of ruined forests, R. Willis (Ccmad. Forestry Mag., 
t7 (1921), No . 1, pp. 17-20, figs. 4 ). — The author, describing the completeness 
with which the Chinese have destroyed their accessible forests even to the 
mountain tops, emphasizes the consequent suffering from lack of moisture, food, 
and fuel. Terracing the hillsides has prevented some of the soil from being 
swept away by erosion, and has saved the land from utter destruction. 

New forest law, W. A. L. Bazeley (Mass. Comn. Conserv, and State Forester 
Ann. Rpt., 1920, pp. 15-17 ). — The text of the Massachusetts forest act, approved 
June 4, 1020, providing for tiie purchase and development of State forests, is 
given in full. As a result of the passage of the act, 5,830 acre, in five sepa- 
rate tracts, were purchased during the year, as well as additions to the older 
State forests The new forests are briefly described. 

Report of the State forester [New Jersey J, A. (1ask ill (N. J. Dept. 
Conserv. and Development, Ann. Rpt., 1920 , pp. 79-90, pis 3 ). — A review of the 
activities of the division of forestry in assisting private owners in reforesta- 
tion and thinning and in the management of the State forests. A statement 
of the location and area of the State forests is included. 

Report of the State firewarden [New r Jersey], C. P. Wilber (N. J. Dept 
Conscrv. and Development , Aim. Rpt., 1920 , pp. 91-111, pis. 3 ). — A record is 
given of the number of forest tires, their location, and the resulting loss during 
the calendar year 1910. The work of the division is reviewed, with particular 
reference to the extension of the lookout service. 

Fourteenth annual report of the commissioner of forestry, J. B. Mo war 
(R. I. Commr. Forestry, Ann. Rpt., 1J{ (1920), pp. 10). — A report for the calendar 
your 1920. emphasizing the need of a constructive forestry policy, winch should 
provide for the creation of State forests and for greater private activity. 
The reforestation of the denuded chestnut lands is urged, with suggestions 
regarding the suitability of rod pine and black oak for this purpose. By 
slump analyses the author found that 65 years wore ordinarily required for the 
black oak to attain a diameter of 16 in. at 1 ft. height. In a moist favorable 
environment this diameter was readied in 45 years 

Reports on the forestry service [for the years 1917—18 and 1918—191, 
G. C. Picnfe (Qvebee Min. Lands and Forests Rpts , 1913, pp. 23-67; 1919, pp. 
23-57 ). — These are progress reports on the administration and management of 
the crown forests of Quebec, including summaries of activities along the line 
of reforestation, nursery work, forest education, and technical studies. Data 
relative to work done in connection with the white pine blister rust, timber 
cut, and revenues, and special reports on forest tire protection are appended. 

New Zealand Forestry Department report for the year ended March 31, 
1920, R P. Turner et al. (New Zeal. Forestry Dept. Rpt. 1920 , pp. 36 ). — A 
report of activities for the year ended March 31, 1920, similar to that for the 
preceding period (E. S. R., 43, p 542). 

DISEASES OF PLANTS. 

Immunity of plants to infectious diseases, N Vavilov ( Immunitet Hast anil 
k Infckts'ionnym Zabolfcvariitfim. Moscow, 1919, pp. 239+3, pis. 5, figs. 3; 
reprint from Izv. Petnovsk. Selsk. Khoz. Akad 1918). — This exposition of data 
hearing upon immunity of plants to diseases includes, in the summary (English), 
a discussion of natural or acquired immunity of plants to disease; the extension 
of the phenomena of immunity among higher plants; the nature of Immunity 
in plants; immunity and environment; laws of distribution of immunity among 
varieties of plants; immunity as a physiological test in genetics and systematic; 
hybridization of immune and susceptible varieties; and selection of immune 
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varieties and its limitation. A bibiography Is given including more than 200 
titles. 

The influence of soil factors on disease resistance, A. Howard {Ann. Appl 
BM 7 (1921), No. 4, pp. 878-389, figs . 5). — The various diseases referred to in 
this paper are considered to justify detailed investigation of the root systems 
of plants, combined with u consideration of the chief soil factors in connection 
with the study of disease. 

On the fungus flora of glasshouse water supplies in relation to plant 
disease, W. F. Hewlett and W. Buddin {Ann. Appl Biol., 8 {1921), No. 1, pp. 
10-19, fig. 1 ). — A severe epidemic of <lamping~oflf in tomato seedlings during the 
early part of 1919 was shown to be caused by a Phytophthora, possibly P. cryp - 
togeoi, carried in the water supply. Later a severe attack of buckeye rot 
(7\ parawtiva) was traced to a like origin. The water was obtained from a 
well or other source and then piped from a tank 25 or 20 ft. above the ground. 
Systematic study shows that some nursery waters in the Lea Valley (England) 
constitute an important source of plant disease, also that such waters may he 
rendered safe by heat, littering, or chemical treatment. 

Division of botany, E. S Aucuujaid {Canada Expt . Farm x Rpt. 1920 , pp. 
58-63). — A report is given by the acting botanist on the white pine blister rust 
and the work carried on at the several field laboratories in Ontario. Surveys 
of woodland areas in the Niagara peninsula showed that about 2 per cent of 
the pine trees were infected with blister rust, but that no increase in the 
number of diseased trees was found in 1919 over the number reported in the 
previous year. 

At the St. Catherines field laboratory, a survey was made of the brown rot 
of .stone fruits m which it was found that orchards not plowed were a more 
abundant source of apothectal inoculating material than either spring plowed 
or fall plowed orchards Blossom injury was found to range from 4 to 72 per 
cent for peaches, 0 4 to 95 per cent for cherries, and from 0 to 94 per cent for 
plums. The amount of injury occasioned by brown rot at the time of maturity 
of the fruit was determined in 40 orchards and was found to vary from 1.2 to 
9.5 percent. In an attempt to control raspberry leaf curl infected hushes were 
removed from several plantations, but this did not seem to prevent the spread 
of the trouble. 

At the Charlottetown laboratory P E I . particular attention was given to 
potato diseases. The season was particularly favorable to the spread of late 
blight, and it was found that five sprayings were necessary to control the disease 
instead of four as formerly recommended. Some experiments were conducted 
on leaf roll and mosaic of potatoes which seemed to indicate that climatic con- 
ditions have considerable influence in determining the amount of disease present. 
II was also reported that diseased seed originally grown at Charlottetown de- 
veloped little or no symptoms of mosaic when planted at Brandon and Indian 
Head, but that when the seed was returned to Charlottetown the disease was 
found as virulent as before. 

Spraying experiments on 20 farms in Prince Edward Island for the control 
of potato rot showed that an increased yield as well as a sound crop resulted 
from thorough applications of fungicides. 

At the Fredericton laboratory, N. B., attention was paid to potato and bean 
diseases, as well as to some investigations on grain diseases. Spraying ex- 
periments in which five or more applications were given the potato plant re- 
sulted in the reduction of rot and increased the yield. 

Seed selection, seed treatment, spraying, and resistant varieties were all 
tested in bean anthracnose, and while complete control was not secured, 
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selected and treated seed developed less disease than untreated ones. Spray- 
ing proved of considerable value for bean anthraenoso, but did not give absolute 
protection. Resistance of different varieties was tested and one variety, which 
was practically free from disease the previous year, developed considerable 
anthrucuose. Studies were made of the presence of bean mosaic in commercial 
beans for seed purposes, tlie extent to which it is hereditary, and its nature and 
methods of spreading. The commercial stock was found to contain consider- 
able quantities of mosaic-infected seed, some lots developing as high as 23 per 
cent of diseased plants. The investigations are believed to show that the dis- 
ease is inherited, and it was found possible to transmit it to healthy plants 
either by hypodermic injections with extracts from diseased leaves or by press- 
ing the leaves of healthy plants between the fingers moistened with the ex- 
tract from infected leaves. 

On the grain disease investigations in western Canada, the author reports 
the presence of smut of western rye grass, which Is considered to be a seedling 
infection and is readily controlled by seed treatment with a solution of form- 
aldehyde. In testing injury to grains caused by sew! treatment, the results 
obtained showed no injury from the solutions of formaldehyde commonly used. 

Some attention has been given to the study of the overwintering and origin of 
spring infection of the stem rust. It was found that summer spores of this rust 
may survive the winter on grasses, and that possibly spring infection nmy arise 
from these spores. 

Diseases affecting field tests [in Holland], W. B. L. Veriioeven ( Verslag . 
en Mcdcd . Phytopath . IHcmt Wageningen, No. 11 (1920), pp. 12, pis. $; also 
in Tijd schr . Plant enziekten , 26 (1920), No. 6, pp. 149-160, pis. 5).-— This deals 
chiefly with diseases of the common grains and legumes. 

Vegetable pathology, [Queensland], H. Tryon ({Queensland] Dept. Agr. 
and Stock, Ann. It pi., 1918-19, pp. Jf5~h9 ). — Diseases of agricultural crops con- 
sidered include maize cob rot (Dothiorella zvae or related organism) and smut 
( Sorospornnn reihanum) ; cow cane rot; Sudan grass smut (CHntractia sorghi- 
vulgaris) ; broom millet red disease (bacterial?) ; alfalfa stem rot ( Rhizoctonia 
sp. (violaeea'i) , leaf rust (Fromyces striatus), and death due to overcropping; 
pea stem rot (('orticium mguml) ; potato tuber brown rot (Bacillus solana- 
eearum ) , brown fleck or sprain (physiological), internal darkening (physio- 
logical), stem rot (Rhizoctonia sp.), scab (grabs), and a deray (faulty seed) ; 
tomato root gall (Ileterodera radincola ), bacterial sleeping sickness (B. solana- 
cearum), Fusarimn sleeping sickness (F. solani), blight (Phytophthom Infes - 
tans), blossom end rot (bacterial), and leaf spot (Septoria lyeopersici) ; crucifer 
bacterial disease ( Pseudomonas campestris) , downy mildew ( P(ronospora para- 
sitica ), cabbage seedling failure ( P . parasitica or root poisoning), and turnip 
root galls ( Plasm odiophora brassieae) ; cucurbit powdery mildew ( Frysiphe 
cichoravearum ) , pumpkin sleeping sickness ( F. cucnrbitae ), watermelon stem 
disease (CoHetotrlchum oligochaeti ) y and cucumber root gall (nematodes) ; beet 
nematode root gall (H. radicioola) ; bean rust ( U . appmdiculatm) , root gall 
(11. ra did cola ) , and Tonga bean leaf failure (toxic soil); cotton boll cast 
(climatic); citraceous scab (RamulaHa cltrl), bark disease (Cortioinm^p.) , 
exanthema (physiological), sterility, fruit drop (drought), green mold (P&nir 
cilhum glaucum ), black spot (Phyllosticta citricola), orange brown rot (Py- 
thiacystis citrophthora) , and die-back with gummosis; apple young wood dis- 
ease (Sphaeropsis malorum), bitter pit, and pear internal decay; plum sun 
scald, apricot die-back, peach abnormalities, and nectarine bark (nonparasitic) 
fungus (PoVyporus (Trametes) dtmabarinus) ; persimmon bark canker; cus- 
tard apple die-back (soil conditions) ; papaya fruit disease (Oloeosporium sp 9 ) ; 
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date leaf disease (QraphMa phoeniois) ; grape leaf sun scald; banana root 
disease (Fuswrium sp.), root gall ( IL radicieola ) . cabbage disease (undeter- 
mined), fruit end rot (meteorological and Gloeosporium, spp ), and other fruit 
rots; pineapple fruit rot ( Thiclavia sp.) and root injury (soil irritants) ; rose 
root tumors; chrysanthemum leaf disease; sweet pea stem rot; and forest hard- 
wood tree rots (Fomes or Tra metes). 

(Plant diseases and enemies, Bengal] {Bengal Dept . Agr. Rpt . 1919-20, 
pp . 6, 7, IS; App . V, p. II ). — Jute black band disease ( Dlplodia eorchoH) does 
not seriously attack young jute or crops sown la Us though crops sown early 
and kept for seed are more apt to suffer from this disease while the seed is 
maturing. Oops intended for fiber production suffer little. The fungus is 
now known to be widespread, outbreaks therefrom being presumably associated 
with chemical conditions in the soil. 

Ufra can probably be eliminated from an affected area by early destruction 
of the stubble and cultivation of the land. 

A chili disease, identified as Vermicnlaria capsid and accompanied by Col- 
letotri/'hum sp , was reported from two districts. 

Fungus diseases [of plants In Ceylon], T, Pktcii (Ceylon Ad nun. Rpt 9. 
Sect. IV, Rpt. Dir. Agr., 1919 , pp. 5-7). — Brief notes are given regarding Hevea 
brown bast, root diseases (Fames lip nos us, F lamaonisis, and X gloria sp, ), 
Phytophlhora attack [P. fabvri and P. meadVt), leaf disease (Oidium sp ), and 
a new phase of die-back associated with K ret zsch maria micropus . 

Tea red rust was pre\nlent. A Kosellmin disease differed Irom that due to 
R. arena t a Cases were observed of root disease (Pona hypobrunnea) . The 
principal new tea disease is eaused by Ccrcosporclln thcac , which attacks also 
A end a, dec arrow. 

Coconut showed no impro\ement as regards nut drop. The Phytophthora 
found in this connection may prove to lie identical with P laberi. A coconut 
disease chanictmizod b\ a tapering of the crown may be due to F. lucidns 

Mycology, | India], S L. Ajiuckmi (Bombay Dept Agr. Ann. Rpt., 1917-18, 
p. 77). — This portion of the report includes brief notes on the sugary disease of 
durra due to Syhacdnt sp., the green or false smut of rice, and storage rots of 
potato. 

A Botrytis disease of enrrant and rhubarb, J Leendertz ( Tijdschr . 
Plantenzirkti n, 20 (1920), No. 7, pp. 178-175). — Notes are given of a Botrytis 
disease of currant and rhubarb, with suggestions regarding treatment and 
varietal resistance. 

Fire blight: Bacteriological history in New Zealand, K. Waters (Xor 
Zeal. lour. Agr . , 22 (1921), No. 8, pp. 148-1$; abs. rn Ahs. Bad.. 5 (1921), N J o. 5, 
p. 176). — Soon after the presence of fire blight (Bacillus amytororus) was sus- 
pected in the Auckland Province (late in 191b) work looking to specific identifi- 
cation of the organism was begun. This [taper gives a brief account of the 
progress and result of these imestigations. The most virulent strain was ob- 
tained from medlar, not previously recognized as a host of this organism. 

Mosaic diseases of plants, E. M. Wakefield ( West Indian Bui. , 18 (1921), 
Ffo. pp. 197-206 ). — A review is given of theories and possibilities as to the 
modes of causation of diseases in plants, with special reference to sugar cane 
mosaic as typical of mosaic diseases. These are discussed ns to the ultimate 
nature of the agencies causing these and diseases supposedly similar or related. 

Bo far as experimentation is reviewed, no unquestioned means of producing 
mosaic disease in a healthy plant, except infection, has been ascertained. No 
property of the virus yet known is entirely inconsistent with the theory of or- 
ganic causation. The persistent and indefinite increase with retention of prop- 
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erties after extreme dilution points to the presence of a living organism rather 
than of a chemical substance. Temperature relations point in the same direction. 
The discovery of a possible symplastic stage in bacteria, and of the formation of 
filterable gonidia which may produce new bacteria directly or after having 
entered the symplastic stage, appears to increase the possibility that eventually 
many of the infectious filterable viruses may prove to contain living organisms. 

Specialized forms of Ustilago violacea, II. Zilug (Centbl. Bakt. [etc, 1, 2. 
Abf,, 53 (1921), No. 1-3, pp. 33-^74). — U. violacea appears to extend through 
practically all regions of the world excepting Australia, infecting about 70 
species of Caryophyllaceae, and showing specialization in case of certain hosts. 
This discussion includes the physiological influences affecting U. violacea and 
its relations with host plants. 

Some methods for investigating internal seed infection, ,T. B, S. Norton 
and C. C. Chen ( Phytopathology , 10 (1920), No. 8 , pp. 399 , 400).— The authors 
describe a method which they have developed for studying internal seed infec- 
tion. Seeds are first soaked in water from 10 to 12 hours, shaken for 3 to 5 
minutes in an alcoholic solution of corrosive sublimate, removed from the solu- 
tion and washed once in ethyl alcohol and then three times in sterile water, 
removed with sterile forceps, and planted in sterile nutrient agar plates for 
germination. 

Internal fungus parasites of agricultural seeds, (\ 0. Chen (Maryland 
8ta. Bui. 21f0 (1920), pp. 81-110 , figs. 22).- -A study was made of agricultural 
seed collected from both diseased and healthy plants to determine the occur- 
rence of internal fungus parasites. The seeds were treated as described above. 

The author Isolated from sterilized asparagus seed a species of Oyiindro- 
phora ; from cabbage, Alternuria sp. ; from common beans, species of Fusarimn, 
Macrosporium, and Alternaria ; from cowpeas, a species of Macrosporium ; from 
lima beans, species of Fusarium ; and from soy beans, species of Macrosporium 
and Fusarimn. A fungus parasite of sweet corn seedlings was observed that 
appeared to be identical with Oospora verticil I ioides. A sterile fungus was noted 
as a parasite ot wheat seedlings. Rftizopus nigricans was isolated from dark 
colored seeds of rotten tomato. The mosaic disease of tomato was not found 
to be transmitted through the seed Tests of barley, alfalfa, timothy, red clover, 
and crimson clover were made, but no pathogens found. 

k or the control ot internal fungus parasites of seeds, the author recommends 
seed selection from disease-free plants, the germination test, and hot water and 
hot air treatment of seeds. 

Grass rusts of the Andes, J. C. Arthur (Abs in Ucimcc, n. Her., 54 (1921), 
No. 1397, p. 337). — The results are given of a study of grass rusts collected by 
Mr. and Mrs. Hoi way in the Andes. Prior to the present investigation barely a 
score of forms of rust had been reported from this region, but from the material 
examined the number of species has increased more than double, several of the 
forms being new to science. 

Gyer disease of maize, B. Palm (Dept. Landb , Nijv. en Handel [Dutch East 
Indies ], Mcded. Lab. Plantenzickten, No. 32 (1918), pp. 78, pis. 8).— The symp- 
toms of three types of Iyer disease of maize are outlined. The trouble is* said 
to be caused by a fungus which is here named ticlerosparo javanica, though 
given as synonymous with Peronospora may d is, as noted by Raciborski (E. S. 

R. , 10, p. 56) and by Rutgers (E. S. R„ 37, p. 552), also as synonymous with 

S. m-aydis, as noted by Butler (E. S. R., 31, p. 51). It is explicitly stated, how- 
ever, that the Java corn Iyer fungus is not identical with the corn Sclerospora 
from British India described by Butler, whose naming of the fungus dealt with 
by him is approved. 
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Studies made on the Java organism are indicated, the principal conclusions 
from which are to the effect that there is no danger in planting infected seed, 
as seed material from a diseased crop does not carry the disease. The incuba- 
tion period is usually from 30 to 20 and sometimes 30 days. The liability of 
Zca mays to infection is considerable while in the seedling stage and increases 
until three or four leaves are present, after which it diminishes so that a plant 
three weeks old is probably not susceptible. A new aspect is given to the ques- 
tion of control by establishment of the fact that the disease is propagated only 
through the conidiai fructification. 

Maize smut, E. Noffray (Jour. Agr. Prat., n. ser., 34 (1920), No. 46, p. 394 )- — 
Further observations on maize smut (E. S. It., 45, p. 50) are noted, with outline 
of control measures suggested, including rotation, seed treatment, field inspec- 
tion late in July, and removal of diseased plants. 

Wheat foot rot disease, L. E. Melcherh (Amer. Elevator and Grain Trade, 
40 (1921), No. 2, p. 113). — A foot rot of wheat resembling the Australian take- 
all was brought to notice in Kansas in 1020, and when searched for in 1021 
appeared to be confined almost entirely to Dickinson County, Riley and Saline 
showing one case <*aeh. The disease is briefly described. It appears to live over 
in the soil and spread in successive years. The only recommendations offered 
are precautionary. 

Wheat glume rust, Denaiffe and Sirodot (Jour Agr. Prat., n. ser., 34 
(1920), No. 37, pp. 212-214, figs. 2). — Observations to be continued on wheat 
glume rust support thus far the view that this rust is due to Puctinia rubigo- 
rera and not to V gr ambus. 

Breeding wheat to resist rust (Northwest. Miller, 126 (1921), No 3, p. 
296). — Addresses were delivered by W I*. Thompson and \V. P. Fraser at the 
agricultural conference held at Saskatoon, Sask., in April, 1921, on the sub- 
jects of breeding wheat for rust resistance and plant disease investigation in 
Saskatchewan. 

It is stated that tests conducted repeatedly for a long time in field and 
greenhouse revealed true rust resistance in less than a dozen wheat varieties. 
Nearly all of these had little value for commercial purposes No consistently 
resistant bread wheal was included. Dressing exi>eriments showed that though 
resistance was transmitted in crosses (appearing in a portion of F a ), the inher- 
itance is not of the Mendel i an typo (3* 1) (as is said to be the case with Euro- 
pean wheat rust), at least eight out of nine of th*» F^ plants being wholly 
susceptible. However, resistance presented by a tew of the hybrids was com- 
bined with many of the good qualities of the standard parent variety. Breed- 
ing work with these hits produced hybrids presenting resistance combined with 
other desirable qualities, but some of these after resisting for seuu-al gener- 
ations suddenly appeared sus< eptible. This lias since been shown to have been 
due to the development of different strains of rust. 

Fraser, reporting on plant diseases, states that most of the laboratory work 
referred to has been on wheat stem rust. The summer spores of stem rust 
have been proved to overwinter on grasses, but it has not been shown that 
this is the usual source and method of the spring infection. The rust appears 
first on wheat and thereafter spreads to the grasses. Rust appears usually 
over a considerable area about the same time, with the same degree of infec- 
tion, which suggests that infection comes through wind-blown spores from the 
south. Rust was always noticed first in southern Manitoba and southeastern 
Saskatchewan, appearing later farther west and north. Greenhouse experi- 
ments are in progress to determine the number of rust strains, their preva- 
lence, and their distribution in Canada. Eight strains have been isolated In 
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Canada, and there is evidence of more. It has also been shown that the strain 
which can not infect Kanred and white spring eramer, but readily infects the 
other varieties used, Is the most widely distributed, most prevalent, and ear- 
liest in Canada. The line of research that appears most promising is breeding 
for rust resistance. Work of this kind is now being carried on at the Univer- 
sity of Saskatchewan by Thompson. 

Seed disinfection trials against wheat stinking smut, C. van den Bebg 

(Verslag. cn Me fled. Phytopath. Dicnst Wagenmgcn, No. 18 (1921), pp. 18-20 ; 
also in Tijdschr . Plantenziekten, 27 (1921) , No. 2, pp. 17-19). — Tests outlined 
show that proper seed grain treatment gives good financial returns, much bet- 
ter results having been obtained from copper sulphate than from Uspulun. 

New [plant] diseases, T. A. C. Sohoeveks (Tijdschr. Plantensiekten , 26 
(1920), No. 11 , pp. 208-211). — In 1920 attention was called to a bean-spotting 
disease, a study of which with an associated fungus suggests the agency of 
Isariopsis griseola . 

Cucumber disease investigations, S. P. Doolittle ( Conner , 52 (1921), 
No. 10, II, pp. 209-212). — In the present discussion (K. S. It., 44, p. 344) of two 
years’ work in the middle Western States, it is claimed that white pickle or 
cucumber mosaic is by far the most serious disease affecting the cucumber 
in tliat section and that it is equally serious in the Eastern States. This 
trouble is not due to weather nor is it preventable by soil management. The 
virus, introduced into a wound on a healthy plant, will reproduce the disease, 
Insects, in particular cucumber aphis and the striped beetle, are among the 
most important agents in its transmission, though it is also spread by the 
hands in picking. 

This disease was much worse in 1920 than in the previous year, owing, to 
the fact that the weather was more favorable to the reproduction of plant 
lice. The disease never overwinters in the soil and very rarely in the seed 
of the cultivated cucumber, but it survives in the seed of the common wild 
cucumber, which is regarded as one of the most important agents for its dis- 
semination in certain districts. Removal of wild cucumber from certain 
areas resulted in almost complete freedom from mosaic disease. Other plants 
besides those of the cucumber group are attacked, and it has been found 
recently that a perennial species of the milkweed carries the disease over 
winter in its roots. 

Potato experiments Tin New Zealand], H. M, Niohoi.t,s (Tasmania Ayr. and 
Stock Dept. Rpt. 1919-20, pp. 28-25) — Experiments at Scottsdale, continued 
since 1918 for the purpose of testing the effects of heat in destroying diseases 
in seed potatoes, are described as carried out with a simple hut sufficient appli- 
ance. The seed potatoes were kept at 125° F. during the four hours. The 
effects as regards control of various diseases were made apparent in several 
ways from the first appearance of the young plants above ground. The crop 
wan clean and excellent with very few exceptions. 

Transmission of some wilt diseases in seed potatoes, M. B. McKay (Jour. 
Agr, Research [ V. 8 ], 21 (1921), No. 11, pp. 821-8^8, pis. 8, figs. 8). — In a con- 
tribution from the Oregon Experiment Station, fhe author reports upon inves- 
tigations conducted to determine the importance of wilt diseases of potatoes 
in Oregon and the extent to which the fungi causing them are transmitted 
from year to year in seed potatoes. The studies were conducted in western 
Oregon, and the results are said to apply to western Oregon conditions. 

VertleUliMm alboatrum is reported to be more Important than FusatiAim 
nxysporum as a cause of wilt of potato plants. F . radldcola also is often pres- 
ent in the same region, but it is not known to be a cause of the wilt of the 
plants. 
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In addition to these three fungi there are several others that invade the 
stem-end region of potato tubers, and the longer the potatoes are kept in storage 
the larger is the number of tubers which yield organisms in cultures. The 
presence of discoloration in the stem-end vascular region of potatoes was found 
not to be a trustworthy index of the presence of disease-producing organisms, 
and the author claims that it should not be relied upon exclusively as a 
guide for the separation of diseased from healthy tubers for planting purposes. 

V. alboatrum was found to be transmitted to a considerable extent from seed 
potatoes to yields, from 30 to 50 per cent of the tubers grown from known in- 
fected seed potatoes being invaded by this organism when harvested and cultured. 
F. radicioola and F. oxysporuni were transmitted to only a slight extent from 
seed potatoes to yields, and were apparently not infrequently present in soils 
which had not been planted to potatoes for several years. 

The stem-end seed pieces did not appear to give more disease either in the 
plants or in the tubers produced from them than the eye-end seed pieces of 
the same infected tubers. 

A stem-end rot of potato tubers, varying from a mere wilting of the stem 
end to a dry, withered, brown to black rot, or to a soft, jellylike, light-brown 
rot, is reported as being rather common during some seasons in western Oregon 
It is believed to be due as much to climatic conditions during the growing 
season as to the presence of any certain parasitic organism. 

Potato tuber diseases, T. A. (\ Scttoeverk (Medcd. Phytopath. Dimst 
Wayeninycn, No. 9 (1919), pp. [16], pis. 3 ; also in Tijdschr. Plant mziekten, 
26 (1920), No. 1, pp. 5-20, pis. 3). — Descriptions are given of potato tuber 
diseases known or suspected to exist in the region connected with the Phyto- 
pgthological Service at Wageningen. 

Potato black wart, S. Mottet (Jour Ayr. Prat., n. scr., 82 (1919), Nos. 87, 
pp. 7J f 9~751, ftps. 2; 88, pp. 767-768, ftp. 1). — An account is given, chiefly from 
English sources, of the biology and practical bearings of potato black wart 
(Synchytrium evdobiotimm (Chrysophlyetis endobiotieu)) , and of preventive 
measures. Several varieties are listed as being immune. 

Potato leaf roll, .1. G. O. Bot.jes (Dr Bladrolziekte ran de Aardappelplant . 
Proof sehr. Landb. JJooyeseh., Wayeninycn, 1920, pp. YU l +136, pis. 8, fly. 1 ). — 
A dissertation, with briefer presentation in German, summarizes the primary 
and secondary characters involved in the appearance and progress of leaf roll, 
the cause of which remains unknown. The trouble is transmissible during the 
growth period. Insects appear to be able to carry the infecting material. 

Spraying to increase potato production, G Maheux (Quebec Soc. Protect. 
Plants f etc], Ann. lipt., 12 (1919-20), pp. 43- $6). — Increase of potato acreage 
and average acre yield, which are presented in tabular form, appear to be re- 
sults of the increasing and successful use of protective measures 

Kice root rot, B. T. Palm and S. C .) Jochems (Deli-Proefsta. Medan 
Vluysehr., 8 (1920), pp 4, figs. £). — A paddy root rot in Java is briefly de- 
scribed, the direct cause of which appears to be a lack of oxygen in the soil. 
Suggestions for avoidance of this condition are offered. 

Beet nematode in Utah (Farts About Sugar, 18 (1921), No. 4, p. 72 ). — It is 
said that the sugar beet nematode has become quite widely distributed through 
the chief beet growing counties of Utah, and is increasing the area of infesta- 
tion each year. Crop rotation appears to he the only method of combating this 
pest Such rotation should include a leguminous crop, such as alfalfa, clover, 
peas, or beans. If alfalfa is grown, a crop of wheat or corn may follow before 
beets are planted. 

Breeding mosaic-resistant spinach and notes on malnutrition, L. B 

Smith ( Virginia Tmck Sta, Bui 81-82 (1920), pp. 187-160, figs. 5).— The author 
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reports spinach blight or mosaic as causing serious loss in the Virginia trucking 
region, and gives the results of experiments in the breeding of varieties resistant 
to this disease. Crosses were made between the commercial variety Savoy and 
a wild variety obtained from China. As a result of this, cross selections have 
been made and one resistant variety of good quality has been named Virginia 
Savoy. In 1020 this variety was affected with mosaic to the extent of about 
0.64 per cent, while adjacent beds of commercial Savoy spinach showed the 
presence of mosaic amounting to 10.57 per cent. Seed of this variety is said to 
have been grown under contract for distribution. 

Associated with the mosaic disease is a physiological trouble which closely 
resembles mosaic, although it is noninfoetious. This trouble is said to be due 
to malnutrition, and its distinguishing features, aside from being noninfectious, 
are reddening and dwarfing of the plants and absence of mottling, the plant 
finally becoming wholly red or yellow. The roots are said to be dwarfed in 
proportion to the dwarfing of the plant as a whole. 

Fungi and cane germination, 0. W. Kdgkrton and 0. C. Moreland (Huger 
f Netr York], 23 (1921), No. I, pp. 16, 11, fig. 1 ). — This very condensed account 
outlines the information given in the bulletin previously noted (E. S. R„ 
43, p. 348). 

Leaf stripe disease of sugar cane in the Philippines, H. A. Lee and M. G. 
Med all a ( Science, n. sa\, 54 (1921), No. 1395, pp. 21 fa 215). — The authors 
report observing in April, 1021, among ratooned canes numerous cases of 
etiolation of the young plants, and on close examination the lower surface 
of the affected leaves showed the presence of a fungus which was apparently 
a species of Sclerospora. The cane had been grown from seed cane intro- 
duced from Formosa, and basing their opinion on the work of Weston (E. S. It., 
43, p. 545), the authors believe that the fungus was K. xavchari. 

Mosaic disease of sugar cane [and control measures] (La. Planter , 66 
(1921), No. 12, pp. 186 , 181). — Mosaic disease of sugar cane, though first recog- 
nized in the spring of 1920, is thought to have been present in the State for 
a number of years, having probably lavn introduced from! the Tropics with 
some new cane variety. Regions of infection are indicated. A general ten- 
dency to spread is everywhere noticeable. The occurrence of secondary in- 
fection complicates centred so far as selection of planting material is con- 
cerned, as this sort of infection is not always apparent externally. Varieties 
are discussed as to susceptibility. 

Mosaic occurs on all classes of lands. Plans for reducing loss include use 
of seed stock known to be healthy, isolation of infected areas, and rogueirig 

Tobacco diseases, F. Ciiarlan ( Canada Expt . Farms Rpi. 1920, p. 40). — As 
a result of experiments to control and eradicate the root rot in tobacco due 
to ThielaiHa hasicola, the author found that disinfecting the soil of the seed 
beds, either by steam or formalin, and the adoption of rotations were the only 
methods which proved effective. 

Continued observations of the mosaic disease of tobacco have indicated that 
certain varieties are especially subject to this disease, and it is thought that 
there is some indication of securing strains of tobacco resistant to this trouble. 

In connection with root rot of tobacco, a resistant strain of White Burley 
which gave a yield equal to that of the ordinary type has been obtained as a 
result of crossing White Burley with a variety naturally resistant to the 
disease. 

[Tomato diseases], G. Rovesti (Indus. Aliment . Ital . , 2 (1920), No . 10, pp. 
155-159, figs. 8). — Tomato diseases here discussed include chiefly the effects of 
Peronospora, but also those of such other agencies as bacteria, Septoria, and 
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Altera aria, besides animal parasites, with sorrfe discussion of preventive or 
remedial measures. 

A tomato canker, E, M, Doidoe (Am. Appl Biol , 7 (1921), No. k, pp. 407- 
480, pi 1 , ftps. 5). — A tomato canker first noted in the Pretoria market in 1914, 
and found to occur in the market gardens of that district and elsewhere, is 
described in connection with studies indicating the cause to be an organism 
not previously recorded. This organism is described as a new species under 
the name Bacterium vesical orium. 

The disease is not very sensitive to the usual fungicides. Selection, steril- 
ization, rotation, and sanitation are suggested. 

Wastage of fresh fruits and vegetables in transit and in storage, F. C. 
Meier (Aid. Apr. Hoc Rpt ., 5 ( 1920), pp. 810-817, pis. 2). — Estimates are tabu- 
lated of losses during 1918 due to diseases of the potato, bean, and sweet potato, 
with n discussion of causes and phases of loss to growers, shippers, and storers 
of these and other crops. 

Primary infection from black spot, J. M. Ward and P. H. Thomas (Tas- 
mania Agr. and Stock Dept. I$ul 85 (1920), pp. 1-7, figs. 8). — A brief review 
is given of the general climatic conditions of the years 1916-1918 as compared 
with those of 1918-1919, in connection with infection of apple by black spot 
(Venturia macqualis) . This is followed by an account of studies bearing upon 
1 lie proper times for applying sprays to minimize loss from disease and from 
spray injury. 

Weather conditions are considered to play a very important part in the de- 
velopment of black spot. Up to the present time the best fungicidal results on 
the whole have been given by Bordeaux mixture. 

The leaf spot fungus, II M. Nh iiolls ( Tasmania Agr. and Stock Dept. Bui. 
91 (1920), pp. l-<5, figs. 2). — During the last few years the leaf spot disease 
(Sphacrapsts vialorum) has attracted attention in fruit growing districts at 
both ends of (ho island of Tasmania, being particularly common in districts 
where imported apple trees have been largely planted. In Tasmania the or- 
chards worst affected are those planted on poor, sandy land, deficient in humus, 
and subject to blowing. Discussion is given of local control methods recom- 
mended. 

Root fungus fin apple orchards], J. M. Ward and P. H. Thomas (Tasmania 
Agr. arid Stork Dept. Bui 85 (1920), pp. 7 AD.-— Areas cleared of brush for 
orchard planting, if the soil is not completely freed from roots and disinfected, 
are apt to show the presence of root disease ( Armillaria mrAlca). Of the reme- 
dies tried, the dry lime, sulphur, ami copper sulphate treatments gave no 
benefit In checking the spread of the disease. Iron sulphate definitely checked 
the disease. Bordeaux paste in one experiment appeared to have effected com- 
plete recovery. 

Experimental spraying Tof apple trees], K. W. White (Brit. Columbia 
Dept . Agr. Ann Rpt., l/ f (1919), pp - 16, 17). — Tests at Keating, herein briefly 
described, show that even a weak Bordeaux mixture, if applied early, will give 
almost perfect control of apple anthracnose. 

Story of blight, especially as it affects Oregon apples and pears, C. C. 
Cate (Oreg. Grower, 2 (1921), No. 7, pp. 3, 7, 8, 9, 11, figs. 3). — The history of 
pear and apple blight is sketched from its appearance in 1780, with an account 
of its transportation, mode of attack, and progress. The small-grain thrips is 
one of the most important carriers of blight in the Hogue Iliver Valley. 

The American pear blight fin New Zealand], H. M. Nicholls ( Tasmania 
Agr. and Stock Dept. Rpt. 1919-20, p. 22).—' The presence of pear blight, here 
designated as the most disastrous and difficult to control of all pear diseases, 
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was suspected In 1910 and admitted at the time of this report. Protective 
measures are discussed. 

A new disease of peach in Liguria, G. Pollacci (Attl R. 1st, Bot . 

Palva , 2. ser , 17 (1920), pp . 208-208, ph 1). — A new disease attacking peach 
fruits in Liguria is associated with a Sporotrichum herein described as a new 
species under the name of S. persicw. 

The powdery mildew of the grape, I. B. P. Evan® (So. African Fruit 
Grower*. and Smallhold., 7 (1920), No. 12, p. 359 , lip. 1). — Grape powdery mildew 
(UnrinuJa spiralis, Oidium tuckeri) is said to occur on grape vines throughout 
South Africa. Dusting with sulphur is the most effective remedy. 

A mulberry disease, G. Briosi and It. Farnktt (Alti R. 1st. Bot. Univ. 
Pavia , 2. ser 17 (1920), pp. 185-202, pis. Jl f ). — A threatening mulberry die-back 
affecting branehlets aged one. two, and more years is noted in connection with 
the presence of a Fusarium, the causal agency of which has not yet been 
established. 

Citrus and pineapple fruit rots, J. Matz ( Porto Rico Dept. Agr. and Labor 
Sta. Pul. 2/ f (1920), pp. 8-12 , figs. S). — Popular accounts are given of the stem- 
end rot and the blue mold of oranges, and of blue-mold decay, brown rot, and 
stem-end rot of pineapples. Some experiments are also briefly reported in 
which the author undertook to determine the influence of immersing oranges 
In bichlorid solutions before and after passing through the washing, drying, 
and sorting conveyors. It was found that fruit which was unwashed and un- 
polished was more liable to decay, and that sterilization of the surface of fruit 
before passing them through the conveyors did not result in an increase in 
decayed fruit as compared with the fruit sterilized after having passed through 
the conveyors. 

The effect of packing on decay was noted, as well as the difference between 
clipped and pulled fruit. It was found that fruit without stems and calyxes 
were more susceptible to blue-mold decay, and that the amount of stem-end 
rot was proportional to the length of time the fruit was off the tree before 
packing. Sterilizing the fruit before packing, it was found, did not give satis- 
factory results. 

For the control of pineapple rots, the author recommends leaving longer stems 
on the fruit and fumigating with formaldehyde gas. 

Action of some fungicides on the citrus canker organism, H. A. Lee 
(Philippine Jofur, Sd , 17 (1920), No J f , pp. 8 25-3 If 1 ; abs. in Abs. Bad., 5 
(1921), No. 5, p. 176). — It is stated that phenol at 1 : 100 kills a three-day culture 
of Pseudomonas ciiri, the cause of citrus canker, iu 2 5 minutes. Mercuric 
chlorid will do the same at a dilution of 1 : 20,000, as will also formalin at 
I : 20. Lime sulphur (32° Baum£) requires a concentration of 1 ; 1,000; copper 
sulphate, of 1 : 200. Neutral Bordeaux has no value, and Bordeaux at 4:4: 50 
but little, though at 4:0:50 this mixture kills in 2.5 minutes even when 
diluted with four parts of water. Slaked lime is effective at 1 : 1,000. Bur- 
gundy mixture at 3:4: 50 has little effect even after longer exposures. For- 
malin is uneconomical, and perhaps usually without value. Copper precipitate 
sprays used against the citrus canker organism are said to be valueless without 
lime in excess. The toxicity of a spray containing lime in excess appears to 
depend upon the concentration of calcium hydroxid in the solution. A lime 
solution is suggested for field trials against Pseudomonas citri. 

A disease of coconut [in St. Lucia] ( West Indies Imp. Dept . Agr., St. Lucia 
Agr. Dept. Rpt., 1918-19, pp. 7, 8).— A threatening disease affecting coconut trees 
four or five years of age, supposedly due to a Pythium, appeared on an estate 
in the Deanery district, 
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Some plant diseases in the greenhouse, *B. T. Dickson ( Quebec Boo. 
Protect. Plmts [etc.], Ann. RpL, 12 (1919-20), pp. 46 - 48 , pis. 5 ).— A brief 
account of plant diseases which were prominent during the autumn and 
winter of 1919-20 in the greenhouse at Macdonald College, Quebec, includes 
notes on carnation rust ( Vrornyees caryophyllinus) ; cineraria dwarfing, 
mosaic, and distortion ; snapdragon rust f Ptwcinda antirrMni) ; sweet pea 
powdery mildew ( Microsphacra ahil) ; tomato mosaic, also a leaf mold (dados- 
porium f Minim) ; and violet leaf spot (AltornaHa violae). 

Sweet pea bud drop, H. D. Brown (Amer. Florist , 56 (1921), No. 1707, 
p. 242 ). — The results of sweet pea bud drop studies indicate that most of the 
drop is caused by insufficient light. Blossoms developed under artificial light 
on plants which had not previously produced blossoms. It is thought that the 
bud drop of sweet pens is related to the food which the plant obtains and the 
amount of light secured. 

Combating nematodes in fiower bulbs, E. van Slogteren ( Tijdschr . Plant - 
enziekten , 26 (1920), Nos. 5 , pp. 118-188, pis. 2; 7, pp. 161-171, ftps. 8; 8, pp. 
177-185, pi. 1). — The studios here in part reported were begun in 1917 on 
narcissus bull) nematode disease, ascribed to Tylenchus devastatrix , n strain 
thought to differ somewhat from the one attacking the hyacinth. The treat- 
ments discussed aim to attack the disease in the bulb, in the soil, and in both 
bulb and soil. 

[Uspulun as protective against leaf nematodes], O. Poser ( Garten welt , 
25 (1921), No. 22, pp. 217, 218, fly. 1). — Btenoyloltis U/nyi folia, which had shown 
since 1912 reduced vitality and abnormality as regards blooming, was dipped 
in 1 per cent Uspulun in 1919 and in 1920 showed normal rosettes and good 
appearance generally. The unt reap'd plants showed the brown stripes and 
wilting usual to nematodes, and these proved to be present in the sick speci- 
mens, having come through the winter in the smallest dried portions of the 
leaves 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

Tkne selection of family names in zoology, \Y. L. McAtee (Jour. Wash. 
Acad Sri , It (1921), No. 10, pp. 230-235). 

What health officers can do to promote rat extermination, E. A. Goldman 
(Amer. Jour. Pub. Health, 11 (1921), No. 7, pp. 606-61 8, flys. 8). — This paper 
outlines well-digested plans for efficient warfare on the rat. 

A monograph of the pheasants, W. Beebe (London: H. F. & (7. Witherby, 
1918, vol. 1, pp. XUX+198, pis. hi. fid- 1 ; 192J, vol. 2, pp. XV +269, pis. 53).— 
The first of the lour volumes which will comprise this work consists of an 
introduction, giving a brief general account of pheasants, their distribution, 
habits, and relation to man, followed by accounts of the species of the genera 
Ithagenes, Tragopan, Lopliophorus, and Orossoptilon. The second volume deals 
with pheasants of the genera Gennaeu.s, Acomus, Lophura, Lobiophasis, and 
Oallus. 

The monograph represents eight years of preparation, including 17 months 
spent in the study of the living pheasunts in their natural environment in 
Eastern Asia and the East Indies. Nearly 100 species are systematically de- 
scribed, the birds being illustrated by colored plates by six leading American 
and English artists. The haunts of the pheasants are shown in a large number 
of photogravures reproduced from the author's photographs, ranging in scene 
from the slopes of the riimalayan snow' peaks, 16,000 ft. above the sen, to the 
tropical seashores of Java, In addition to these are numerous maps showing 
the distribution of the birds, diagrams of feathers, and numerous other illus- 



852 


EXPERIMENT STATION RECORD. 


im.n 


trationa Considerable space *in volume 2 (pp. 172-212) is given to the red 
junglefowl (Callus gaily s L.), which represents the ancestor of our domestic 
fowl. 

The work is published under the auspices of the New York Zoological 
Society. 

Index II to the literature of American economic entomology, January 1, 
1015, to December 31, 1010, compiled by M. Ooloorp, edited by E. P. Felt 
(Melrose Highlands , Mass.: Amer. Assoc. Econ. Ent ., 1921, pp. (6)^388 ). — 
This second index has followed closely the plan of the earlier Banks’ index 
(K. S. R„ 38, p. 250). The scope is limited to temperate and subtropical 
America, thus excluding the extreme north and the Hawaiian Islands. Tin* 
questions of synonymy and nomenclature have been determined by members of 
the Ruhiui of Entomology, V. S. Department of Agriculture, and only the 
belter established or well-known common names have been retained. 

How to collect and preserve insects, E. K. Lutz (Amer Mas. Nat. Hist 
Guide Leaflet 89 (1920), pp. 22, figs. 12).- -A brief popular account. 

Acquired immunity in insects, A. Paillot (Compt. Head. Hoc Biot, f Paris] t 
83 (1920), No. .9, pp. 278-280; abs. in Rev. Appl. Ent , 8 (1920), Her. B, No. 5, 
pp. 86, 87). — The author lias observed cases of natural immunity in insects due 
exclusively to the action of antibodies of the blood. In the present case the 
caterpillars of A grot is sp were immunized against Bacillus melolonthae non- 
Uqucfaeiem , which produces a fatal septicemia. This was accomplished 
through the administration of a culture two or three months old, followed « 
in 24 hours, or even several days, with a further inoculation with a t'res Ay 
culture, : 4j 

Immunity in insects, A. Paillot (Cow, pi. Rend. Arad. Hei. f Paris] t V)V 
(1920), No. 16, pp 7.77-7 59, fig. 7).— This is a brief discussion of the Immunity 
reaction of insects to pathogenic eoceobaoilli, particularly Bacillus melolonthae 
n antique f a dens p and 7 , B pier is non! ique facials a, and B. bombyeis non - 
liqncfaciens a . 

Report of the division of entomology, F. N Wallace, H. F. Dietz, et al. 
(Yearbook Htate Jnd. 1920, pp. 273-281,).— Included in this report is information 
on the occurrence of chinch hugs, the grape flea-beetle, oyster-shell scale, and 
Hessian fly, and means for their control. 

Eighteenth report State entomologist of Minnesota, A. G. Ruggixs (Minn. 
Htate Ent. Rpt., 18 (1920), pp. 210. figs 55) — This report includes the following 
papers: Observations on Mites Infesting Flour and Mill Feed, by R. N. Chap- 
man (pp. 20-25) ; Factors Influencing the Subcortical Temperatures of Logs, by 
S. A. Graham (pp 20-42) ; Studies of the Flight of Nocturnal Lepidoptcra* by 
W. C. Cook (pp. 43-56) ; The Principles of Film-forming Sprays, by W. Moore 
(pp. 57 62); Contribution to the Knowledge of the Group Aphidina, Family 
Aphididae (Horaoptera), by O. W Oestlund (pp. 62-76); and Monograph of 
the North American Species of Derneocoris (Heteroptera, Miridae), by H. H. 
Knight (pp 77-210). 

[Report of the) division of insect and plant disease control, S. R. 

Fbacker (Wt>. Dept. Ayr. But S3 (1920), pp 193-168, flqs. 85).—' The appearance 
of and control work with the more important insect pests of the year afe con- 
sidered ; apiary Inspection work, including maps showing the distribution of 
European foul brood and American foul brood in Wisconsin, is reported upon; 
and accounts are given of The European Corn Borer Survey, by H. K. Harley 
(pp. 139-144), of Diseases and Insect Injuries of Cane Fruits In Wisconsin, 
1919, by L. K. Jones (pp 149-157), etc. 
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Insect and arachnid pests of 1919, R. S. Ma£Dougall (Highland and Agr, 

Boc. Scot Tram., 5, *er. 9 82 (1920), pp. 152-192 ; figs. 18).—' This presents infor- 
mation on the more important pests of the year 1919. 

Some interesting economic insects recently observed in California* - • 

Essie (Calif. Dept. Agr. Md. Bui , (1027), Vo. 4, PP- UO-lffl* figs. 5).— The 
species here noted are the Mexican bean weevil (Spermophagus pectoralu 
Sharp), the barnacle wax-scale, the dictyospermom or Spanish red scale 
(Chrysomphalus dictyospermi Morg. ) , several insects In shelled peanuts, and 
insects in copra. 

[Insect pests in Barbados], J. R. Bovkll (Barbados Dept. Agr. Rpt., 
1918-19 , pp. 22-26). — This reports upon the occurrence and work with the root 
borer (Dtaprcpes abbreviatus L ), the brown hardback (Phy talus mithl Arr.), 
and other insects attacking sugar-cane, cotton, etc. The loss occasioned by 

D. abbreviatus and P srnithi is on the increase, in some instances, having 
amounted during the year to 50 per cent. A high percentage of parasitism by 
Tvphia parallels was found. Tlirips tabaoi is said to have been the cause of a 
great deal of injury to fields of eschalots. 

[Insect enemies of sorghum millet (ratama) in east Africa], H. Mokstatt 
(Arh. Biol. Reiehsanst. Land u. Forstw ., 10 {1920), No. 8, pp. 248-268 ). — The 
more important insect pests of mtama are considered. 

Caterpillar injury to tobacco cultivation on the east coast of Sumatra, 

E. Mjobebg (Medcd. Deli Proefsta. Medan , 2. ser ., No. 15 (1920). pp. 54, figs. 11; 
ahs. in Rev Appl. Ent ., 9 (1921). Ser. A , No. 2 , pp 85 , 80). — With the develop- 
ment of tobacco cultivation on the east coast of Sumatra, in which island it is 
now the principal crop, the leaf injury by insects has steadily increased. This 
is caused mainly by caterpillars, of which the bollworm Prodenia litura F., and 
Phytometiu ( PI u si a ) sp, are largely responsible, although on plantations at a 
higher altitude grasshoppers occur and are quite as harmful Of the 90 per 
cent due to insect attack, 00 per cent occurs in the field and 30 per cent in the 
drying sheds. 

Cherry insects and their control, A. L. Lovett (Better Fruit, 15 (1921), 
No. 9 f pp. 8 , 4> figs. j). — A brief account of the more important cherry insects in 
Northwestern United States and means for their control. 

Grasshopper control (Mich. Agr, Col. Ext. Bui 19 [7.979], pp. 2). — This 
consists of a discussion of the method of applying poison bait. 

The white ant pest in northern Australia, 0. Hill (Aust, Inst. Sri. and 
Indus. Bui 21 (1921), pp. 26, pis. 12). — This consists of some preliminary 
observations on Mastotermes danciniensis and other termites. 

Poisoning grasshoppers, A. V. Mitciiener ( Manitoba Agr. Col. Circ 59 
(1921), pp. 4 , figs. 3 ). — This circular gives a description and drawings of the 
so-called Manitoba grasshopper poison mixer, the formula of bait used, and 
directions for mixing and scattering. 

The periodical cicada, or so-called 17-year locust, in West Virginia, 
19X9, W. E. Ritmsey (TV. Va. Dept. Agr . Bien. Rpt., 4 (1919-20), pp. 60S7, 
figs. 12). — This is a summary of information on the periodical cicada, calling 
attention to the fact that brood 10 would appear in great numbers in the eastern 
Panhandle section of West Virginia in 1919. 

Solenopotes capillatus, a sucking louse of cattle not heretofore known 
in the United States, F. 0. Btshopp (Jour Agr. Research [17. $], 21 (1921), 
No. 11, pp. 797-801, figs. 6). — The sucking louse S. capillatus, described from 
cattle in Germany by Encierlein in 1904, is recorded from the United States. 
Technical descriptions are given of the egg, nymphal, and adult stages. The 
78432 p — 22 5 
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species is shown to occur ovef a wide area, having been recorded from Vermont, 
New York, Maryland, Texas, Oregon, and Washington. 

A marked tendency toward attaching in dense groups about the head and 
neck of the host is shown. The incubation period is about 12 days, and the 
eggs apparently will not hatch when removed from the host. A number of eggs 
are frequently attached to a single hair, and may be found anywhere from the 
base to the tip of the hair. That it may at times become a serious pest is 
indicated. 

An invasion of Deilephila lineata livornica Esp. in Provence, J. Cotte 
( Sor, Path. Yeg. France, liul., 7 (1920), No. 3, pp. 76-79). — The author records 
serious injury by the caterpillar of this sphinx moth in two vineyards under 
observation, one at La Mole and the other at Lamanon. 

The army worm, W. P. Flint (III. Dept. Kepi sir. and Ed., Div. Nat. Hist. 
Smftrg, Ent. Her. Circ. 7 (1920), pp. 9, figs. 4 ). — This is a popular summary of 
information. 

The initiation of a new campaign against the bagworm by the Biological 
Institute of the Rural Society of Argentina (Burro, 1 (1921), No. 4. pp. 18-22, 
figs . 11).- This account relates particularly to control work with the bagworm 
(Oeceticus kirheje) by means of insect parasites, of which l!i species are listed, 
the tacliinid Pan\rorista candei Broth. being one of the most important. 

The control of the fruit tree leaf roller, L. Childs (Mont, State Bd. Hart. 
Men. Rpt., 11 (1919-20), pp. 28-32). — It is pointed out that extensive control 
work with Arcings argm ospila Walk, has been carried out in New York, Colo- 
rado, and Oregon, and that the results obtained have been much the same, 
namely, that after the insects hatch, control iroiu t lie standpoint of reducing 
the percentage <>f damaged fruits has been unsatisfactory. The causes for the 
failure of poison and contact sprays in destroying the worm are twofold: First, 
due to the high resistance ot the insect to poison and, second, due to its habit of 
folding and tying the leaves in such a way as to prevent the thorough coating 
of a large proportion of the foliage upon which the insects are feeding. 

In the author's opinion no present-known insecticide can be applied after the 
worms are hatched that will give sufficient results to warrant its use. Home 
protection from complete defoliation is obtained from tiie use of lead arsenate. 
Applications possessing greatest merit have invariably been those emulsions 
made from rather hea\.v refined types of oil Light oil emulsions, such as kero- 
sene or distillate, are much too volatile to effect killing. In work carried on at 
Hood River, Oreg., more eggs were found hatching on trees sprayed with an 
18 per cent kerosene emulsion than on un sprayed check trees, indicating that no 
benefits were obtained. 

It is po mted out that a thorough application of oil does not always insure 
successful control of the leaf roller, the causes for which are not altogether 
known at the present time, although the more important factors involved are 
weather conditions, chiefly that of temperature and rainfall at the time imme- 
diately following applications of the spray. Tests have shown conclusively 
that rain immediately following applications invariably reduces the percentage 
of eggs that would ordinarily be killed by the sprays favorably applied. The 
greater strengths of emulsion, i. e., 8 to 10 gal. of the oil to 100 gal. of water, 
give better results than does a 6 per cent emulsion applied under the same 
conditions. 

The most consistent results obtained in the control of the leaf roller seem to 
point to the fact that a 22° Baumg oil can be used more effectively than a 28° 
oil. The use of 8 gal. of miscible oil to 100 gal. of water is now recommended. 
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The author has observed that poor spraying has been responsible for at least 
75 per cent of the failures reported by growers. It is not an uncommon occur- 
rence to find a tree possessing from 100 to 200 egg masses or between 5,000 and 
10,000 eggs. 48 Our study of the problem shows that growers who obtain effective 
control year after year use the spray in tlie following proportions per tree : At 
11 years, 4.1 gal. of spray ; at 12 years, 4,5 gal. ; at 13 years, 5.6 gal. ; or an in- 
crease of about a gallon a tree per season. Tins observation has not been noted 
on trees older than 17 years. Trees of this age require 8 gal. of spray. If much 
less material than this is used good results can not be expected.” 

Colorado leaf roller in the Bitter Root Valley, It. K. Thompson (Mont. 
State Bd. llort. Bivn . lipt., It (1919-20), pp. 33~42, ftps. 2; also in Mont. State 
IJort. Soc . JRpt. Proc 24 (1921), pp. 25-34, ftps. 2 ). — The leaf roller was observed 
in Montana by the author for the first time in the spring of 1919, a tract of 
40 acres having been more severely damaged than others. Spray Mulsion was 
applied from April 9 to April 29, at the rate of 7 gui. of the oil to 100 gal. of 
water, under a pressure of 300 lbs. to 250 acres. The result was negligible, 
few, if any, of the egg masses having been killed. Ail application of the emul- 
sion made from May 4 to May 10, in which 150 acres were covered (about 
90 acres before the leaf buds had opened and 60 acres while they were opening 
and the young leaves forming) at the rate of 8 gal. to 100 gal. of water, re- 
sulted in a kill of about 50 to 75 ]>er cent on both tracts. Because of injury 
to the young foliage, the application was discontinued on May 10, at about 
which time the eggs began batching. 

The author observed that on comparatively young trees most the egg 
masses were deposited on the trunk and main branches, upon which control 
over an area of 1,<SU0 acres was obtained by painting the egg masses with 
full strength oil A block of 1(K) acres of orchard most severely damaged by 
the worms in 1919 was pruned ami headed had: with success, due to increasing 
tlie vigor and stimulating the leaf growth, thus enabling it to withstand the 
attack of the worms. 

The European corn borer, L Oaksar (Ontario Dept . Apr.. Aar . and ftxpt. 
Union Ann , lipt . 42 (1920), pp. 59-03 ). — This summary of information includes 
data on the distribution of Ppransta mtbHahs in Canada, as well as in the 
Ended Slates 

Life history of the codling moth in the Grand V alley of Colorado, E. H. 

SiKGkLB and II. K. Plank (V. S. Dept. Apr. But. 932 (1921), pp. 119 , pis. 7, 
fips. 36 ). — This is a report of biological studies of the codling moth conducted 
by the Bureau of Entomology in cooperation with the Colorado Experiment 
Station. The general character of the work, which was commenced in the 
fall of 1914 and extended through 1915 and 1916, is quite similar to that con- 
ducted by the Bureau of Entomology in several other fruit districts, reports 
of which have been noted (E. S R., 36, p. 756). 

The investigations show that there are tw r o complete generations and a 
partial third in the Grand Valley, where the climate is comparatively dry and 
warm during the summer season and very favorable to the development of 
the codling moth. The average length of the pupal stage of the spring or 
overwinter broods was 27,58 and 26.8 days, respectively, for tlie years 1915 
and 1916, Moths of this brood oviposited in about 6 days, and the average 
number of eggs per moth was about 12. 

With the first generation the average periods for the years 1915 and 1916 
were as follows: Incubation period 9.14 and 7.32 days, feeding period on bagged 
fruit 22.77 and 21,1 days, cocooning period of larvae 0J and 5.53 days, pupal 
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stage 11.44 and 11.23 days, preoviposition 2.07 and 2.21 days, life of the female 
moths 12.68 and 12.2, and the life of the male moth 11.86 and 18.12 days. 
During 1915 the average number of eggs deposited was 46.73 and in 1916 
43.98. The average life cycle obtained by rearing individuals from the eggs 
to the adult stage by the stock-jar feeding method was 49.3 and by the bagged- 
fruit feeding method 49.18 days in 1915, and 44.89 days for the former and 
46.37 days for the latter In 1916. 

The average jioriods of the life cycle of the second generation for the two 
years were, respectively, as follows : Incubation period 7.22 and 6.93 days, 
feeding period of larvae 28.69 and 28.61 days, cocooning period of larvae 9.35 
and 4.8 days, and pupal stage 15 62 and 13.51 days. The average number of 
eggs deposited per female was 45.58 in 1916. The average life cycle of this 
generation was 50.81 in 1915 and 42 4 in 1916. 

With the third generation the average incubation period in the year 1916 was 
7.77 days and the larval feeding period 37.55 days. 

The seasonal history in the Grand Valley is graphically illustrated by 
diagrams Thai for the year 1915 shows the spring brood of moths to have 
commenced emerging on May 12 and to have been at its height on May 24; in 
1916 emergence commenced 2 days earlier but reached its height on the same 
date. In 1915 deposition of the first brood eggs commenced on May 15 and 
hatching on May 27, the maximum hatching being reached on .Tune 17, while 
in 1916 both deposition and hatching commenced 4 days later, the maximum 
hatching occurring on Tune 16 With the second generation oviposition in 1915 
commenced duly 12 and hatching on Tuly 19, reaching the maximum on .Tnly 
21, while in 1916 oviposition and hatching commenced 9 and 10 days earlier, 
respectively, the maximum batching taking place on August 8 With the third 
generation deposition in 1916 commenced August 12 and ended on September 21. 
The record for hatching of the third brood is incomplete for 1915; in 1916 it 
commenced on August 20, reached its maximum on September 4, and was com- 
pleted on September 21 

Tn hand studies in 1915 the percentage of larvae collected in the field that 
transformed to the adult stage was 45.37 and in 1916 40.88. The natural enemies 
observed include the two predators Touch routes eortiealis Melsh. and a spider, 
Covin rack no versicolor Keys, and the parasites Triclioyrcnuma minutnm Ril,, 
Dtbrachys olistorampar Fitch, and Arthmlutus apatride, Ashm. They, however, 
play a very unimportant part in checking it in the Grand Valley. 

While the codling moth is believed to he a non migratory species except for 
short local (lights, it appears to have strength to fly in a continuous flight, 
unaided by the wind, for a distance of at hast one-half mile. An examina- 
tion made of a pear orchard devoid of fruit revealed the fact that codling moth 
larvae sometimes burrow into the new growth, resulting in the browning of the 
foliage. The author records having reared the buff-colored variety of codling 
moth, km*wn as Laspeyresia pomotullu simpson hi Busch, in the Grand Valley. 

Results from codling moth experimental work, 1918, T. A. Webber and 
0. B. Wood ( Yakima County , Wash. IHst. Hart fnsp Ann . Rpt 1,978-7.9, pp. 

— In work with the codling moth here reported, partly in tabular form, 
powdered arsenate of lead appeared to give belter results than the paste form. 
Calcium arsenate was used at the rate of 0.5 lb. to 50 gal. of water for the 
calyx spray without causing any burning. Nicotin sulphate used at the rate 
of 1 : 1,006 was far from satisfactory, and since this is the third season nicotin 
sulphate has been tried out for codling moth control, it is concluded that it is 
not successful for this purpose. Aphids were readily controlled with distillate 
oil emulsion and also with the nicotin sulphate at the rate of 1 : 1 , 066 , 
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Codling moth control In 1920 (Mont. State Bd. Hort. Bim. Rpt., 11 
(1919-20), pp. 43-45 ). — This Is a brief report on control work of the year. 

Further studies concerning the codling moth, J. Troop (Ind. Hort. Boo. 
Trans. 1919 , pp. 32-34 )- — This article contains data on the dates of the emer- 
gence of the moths, etc. 

The false codling moth ( Argyroploce leucotreta Meyr.) , D. Gunn (Union 
Bo. Africa Dept. AgA, Bvi. Bui. 21 (1921), pp. 28, figs. 6). — This pest is said to 
be a native insect distributed throughout much of the Union of South Africa, 
though more prevalent in certain districts than in others. It causes injury to 
oranges, naartjes, guavas, pomegranates, apricots, peaches, plume, walnuts, 
olives, and persimmons. “The influence of moisture appears important in re- 
straining its increase and reducing the amount of its injury. 

“Eggs are deposited principally on the rind of the fruit and hatch in from 
10 to 15 days, according to the prevailing temperature. When the larva emerges 
it feeds for a brief period upon the rind, and then burrows into the tissue of 
the fruit. Infested fruits ripen prematurely and fall to the ground, and when 
the larva leaves the fallen fruit it makes a cocoon on the surface of the soil. 
What may he called the spring moths begin to emerge early in September and 
continue to do so until about the end of October They may deposit eggs on any 
oranges that are still on the trees. The succeeding moths begin to emerge in 
numbers early in January, and continue to emerge until about the end of Feb- 
ruary. Eggs are dej waited by them within a few days after their emergence. 

“Spraying with arsenate of lead powder in the proportion of 1.5 lbs. to 50 
gal. of water gave good results and is recommended for the control of this 
insect “ 

An account of a new moth borer of sugar cane (family Tineidae) ; 
together with further notes on the pyralid moth borer of cane (Polyocha 
sp.), E. Jarvis (Queensland Bur. Sugar E.rjd. Stas., IHv. Ent Bui 11 (1921), 
PP 15. figs 12) - The new tinea! moth borer here considered is shown to be an 
important enemy of cane in Queensland. 

Indian grass gall midges, E. P Feit (India Dept . Agr. Mem., Ent. Ben, 7 
(1921). Nth 3, pp. 15-22). — 'Pliis is n report on a collection of gall midges from 
India, of which four are described as new 

Bionomics of bouse flies, IV, P ft. Aw ati (Indian Jour. Med Research, 8 
(1920), TVo. /, pp. 80-88). — In this continuation of the work previously noted 
(E. S. It, 44 p. 552). notes on the life histors of Muscn are presented. 

The horn fly (Haematohia serrata), E. G. Smyth (Borlo Rico Dept, t gr. 
and Labor Eta Eire. 89 (1921). Spanish ed pp. 17, figs 8).- -This account of 
the horn fly has been noted from another source (E S. It., 44. p. 1 f >4 ) . 

The apple maggot in Minnesota, A G. Pc holes (Minn. Hort., 49 (1921), 
No. 4- PP- 1t8, 119). --The author reports that injury by the apple maggot in 
Minnesota was first reported in 1918 Since that time it has increased in 
abundance, and in 1920 the damage caused was very great, practically all of the 
best apple-growing areas having been alToeled. It has been found in Minnesota 
working on hawthorn, Bymphoricarpos occidental in , hook or wolfberry, and 
several of the common varieties of Minnesota apples, like the Strawberry Crab, 
Wealthy, Malinda, Peerless, Northwestern Greening, and Patten Greening, 

The North American species of Drosophila, A. H Sturtevant (Carnegie 
Inst. Wash. Pub. SOI (1921), pp. IV + 150, pis. 8, figs. 49).— The first part of 
this work deals respectively with the behavior, genetics, physiology, parasites, 
and other enemies, anatomy, charomosomes, intraspeetific variability, and 
methods of collecting and preserving Droeophilinae. A systematic account of 
the 22 genera belonging to the Drosophilinae, next presented (pp. 49-107), is 
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followed by accounts of the geological history, geographical distribution, species 
hybrid, specific differences v. mutational differences, catalogue of described 
species of Drosophilinae (pp. 323-333), a bibliography of 8 pages, and an index. 

Bearing anthomyid root maggots oil artificial media (Dipt.) , J. R. Eyre 
(Ent. News, 82 (1921), No, 7, pp. 215 , 216).— The author records the successful 
rearing of the onion maggot and the cabbage maggot on agar jelly containing 
a high percentage extract of the larval food plant. The onion agar was 
prepared by adding 10 per cent commercial agar to a filtered stock of boiled 
onion. The cabbage agar was made in the same way, using a stock of boiled 
cabbage. The larvae hatched in several days and fed on or near the surface 
of the agar and, owing to its transparency, could be observed in each instar, 
l'up&ria were formed on the walls of the test tubes or petri dishes, but the 
best results were obtained by transferring the full-grown larvae to shallow con- 
tainers of earth and allowing them to pupate there. Bacterial contamination 
of the media or the presence of large amounts of water of condensation proved 
fatal to the larvae and necessitated frequent transferring to fresh agar. 

Annotated list of Haltieini, A. B. Puckett ( Maryland Sla. Bui . 21/1 (1920), 
pp. 111-155). — This Is a descriptive list of 03 species of Haltieini or flea- 
beetles, collected at College Park anti vicinity, and 12 probably belonging to 
the fauna but not collected. The account is based upon studies by the late 
author, which extended over a period of several years prior to his death in 
October, 1918. The bulletin, which includes keys to the subtribes, genera, and 
species, was edited by E. N. Cory. 

Garden fleahoppor in alfalfa and its control, A. H. Beyer (V. 8. Dept. 
Agr. Bui. 961/ (1921), pp. 27 , figs. 17). — This is a report of field and laboratory 
studies of the capsid species Ualtu us vitii Asian,, conducted at Columbia, S. 0., 
during the years 1915, 1910, and part of 1917. 

In South Carolina and Georgia this species becomes abundant in early sum- 
mer and continues so until late fall. Both nymphs and adults attack the 
leaves, petioles, and stems, causing discoloration, wilting, and in severe infesta- 
tion, death. The species of American origin is widely distributed throughout 
the Eastern UniUnl States and occurs as far west as Utah. 

“Leguminous plants appear to constitute its favorite foods and places for 
breeding, although its range of host plants is extremely wide. The eggs are 
deposited in the leaves and petioles of the food plants, usually in places where 
adults ha\e been feeding. The incubation period of the egg at Columbia, S. C., 
covered from fi to 16 days with an auTage of 11 da> s. The five instars of the 
nymph stage together cover from 10 to IS days, with an average of 14 days. The 
combined length of nymph and adult stages was 25 days. In the latitude of 
South Carolina there are from five to six generations annually. The species 
was found to hibernate in the adult stage.” 

Tt is little affected by natural enemies, but changes in the weather reduce 
its numbers during the winter months, it is i>ointed out that hibernation and 
subsequent multiplication is prevented where weeds and plants that remain 
green late in the fall and resume growth m the spring are cleaned up in the 
fall and destroyed. In case of severe outbreaks, it is advisable to cut and 
remove the invaded crop and then spray the field with a 10 per cent solution 
of kerosene emulsion. 

The flea-beetle attack In 1918, S. Rostrup ( Tidsskr. Planteavl, 27 ( 1920 ), 
No, 2 , pp. 216-286, pi. 1 , figs. 11 ). — The habits and control of flea -beetles harmful 
to Danish farm crops are dealt with. 

A study of natural methods of control for white grubs, J. F. Illingworth 
(Queensland Bur Sugar Expt. Stas., Div. Ent Bui. 12 ( 1921 ), pp. 20, figs. 5 ). — 
This is a summary of investigations, particularly of the muscardme fungus, 
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with directions for its artificial propagation and use against white grubs, espe- 
cially Lepldoderma albohirtum and L, frenohi , in Australia. 

The palm weevil ( ilhynchophorus ferrugineus Oliv. ) , S. Leefmans (Dept. 
Landb Nijv. en Handel [Dutch East Indies ], Meded. Inst. Plantenziektm , No. 
4$ (1920), pp. V-A-90, pis. 12). — This is a report of investigations of R. ferru- 
ginous conducted in the Dutch East Indies. The red variety found in British 
India occurs in Java also, and a black variety with a longitudinal red or orange 
mark on the pronotum is widely spread in Java. In Sumatra only the black 
form is found. Biological studies of this pest are reported in detail, much of 
the data being presented in tabular form, and a summary in English is appended. 

A serious menace to greenhouse roses, C. A. Weigel (Amer. Rose Ann., 
1920, pp. €6-69, jigs. £). — The strawberry root worm or leaf beetle [(7 T //po~ 
phorun) Paria cancfUi Fab. ] , a native pest long recognized as a serious pest of 
strawberries and raspberries and occasionally of tin- apple, crab apple, juniper, 
and several other plants, has now been found to be of prime importance to many 
of the commercial rose growers of the United States. While one or two llorists 
report that they have had experience with this ]>est for several years, the 
authentic records indicate that it has been exceptionally injurious during the 
last two seasons only. 

The damage to rose foliage is caused mainly by Die full-grown beetle, and 
does not differ materially from the iniury done to the strawberry. The entire 
foliage is badly pertorated and ragged, presenting a shot -hole ap}>earance as 
a result of their voracious feeding. The beetles show a marked preference for 
the new and young shoots, their attack giving the rose a very unsightly ap- 
pearance. Ultimately, the entire growth is badly stunted from the gradual 
killwig of tin' affected parts, thereby reducing their commercial value. 

Preliminary control experiments have shown ursenieals to he quite ineffective, 
the best results having been obtained by the use of hydrocyanic acid gas against 
the adults. The author recommends the fumigation at night only, at the rate 
oi Li oz. of sodium cyamd lor e\ery 1,000 cu. tt. of, space, with an exposure of 
two hours. Growers are advised not to bring into their houses sod or soil in 
which strawberries or raspberries, either wild or cultivated, have been growing 

Strawberry root worm injuring greenhouse roses, j. G Sanders (rimer. 
Rose Ann., 1920, pp. 69, 70). — Attention is called to the severe losses which have 
boon caused during the past three or four years in Pennsylvania, particularly 
in the Philadelphia district, by (7 gpoplwrus) Puna la/iclla Fab 

A report of some observations on the work of the Arizona authorities 
In connection with the Thurberta weevil, P. B. Mackik (Cahf. Dept. Agr. 
Mo. Bui., 10 (1921), No. 4, pp. 150-158, fig. /).— lri addition to the account pre- 
viously noted (K. S. R„ 44, p (*>59), this paper includes a map showing the 
location of proposed noncotton zones in Arizona. 

Report of the apiarist [and branch farms], F. W. L. Slapen et al. 
(Canada Eirpt. Fa/ ms Upi. 1920, pp. J f l, 42, 88. 97, 98, 104, i/I. 115, 128, 168, 178, 
181). — The year ended March 31, 1020, was favorable for the production of 
clover honey at the Central Experimental Farm, where there was an average 
production of 200 lbs. per colony, bringing the average per colony for the last 
seven years up to 134 lbs. “ Lethbridge produced an equivalent of 213 lbs. to 
the colony, mainly from alfalfa, bringing the average annual production for 
the past six years up to 99 lbs. Other branch farms that scored high yields 
in 1919 were Invermere, B. C., 127 lbs. to the colony; Kentville, N. 122 lbs. 
to the colony ; and Sidney, B. C., 109 lbs. to the colony.’’ 

A brief reference is made to the breeding experiment being conducted on 
Duck Island, at the eastern end of Lake Ontario (E. S. R., 44, p. 856), where 
complete isolation lor mating purposes was found to exist. In an investigation 
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of northern conditions at the experimental station at Kapaiskasing, Ont, two 
colonies sent from Ottawa early in August, 191$), were found to he doing 
well when visited September 11 and 12, having gathered a large quantity 
of honey from alsike and white clover, flreweed, and Aster maerophyllm . 

Notes on the status of bees and bee work for the year are also included in 
the reports of the superintendents of the branch farms. 

Bee disease law of Georgia and rules and regulations adopted by the 
Georgia State Board of Entomology in accordance therewith ( Ga. State Bd. 
Ent. Circ . S3 (7 921), pp. 8),— The text of the law and the rules and regulations 
promulgated are presented. 

Diseases of bees in Michigan, R. H. Kelty ( Michigan 8ta. Spec . Bui. 107 
(1921), pp. T 76'], figs. S). — This is a popular summary of information on diseases 
of bees and measures for their control. 

First supplement to Type Species of the Genera of Ichneumon Flies, 
H. L, Viekeck (U S. Natl. Mus. Proc., 59 (1921), pp. 129-150 — This supple- 
ments the work previously noted (E. 8. It., 80, p. 0(51) 

An enumeration of the Japanese Aphelininae, with descriptions of two 
new species, S. Nakayama (Philippine Jour. Sci., 18 (1921), No. 7, pp. 97-102, 
pi. 1 ). — The present paper enumerates 12 known species of Japanese Aphelininae, 
previously described, and gives descriptions of two new species 

A new pristomerin© from California (Hym., Ichneumonidae) , H. L. 
V iereok (Ent. News , 32 (1921), No. 6, pp. 172-174). 

American gallflies of the family Cynipidae producing subterranean galls 
on oak, L. H. Weed (U. 8. Natl Afus. Proc ., 59 (1921), pp 187-2^6, pis. 10). 

Notes and descriptions of Neotropical sawflies of the subfamily Per- 
reyiinae, 8. A. Rohwer (U. S. Natl. Mus. Proc., 59 (1921), pp. 161-107). 

Notes on sawflies, with descriptions of new genera and species, S. A. 
Rohwer ( U. S. Natl Mus. Proc., 59 (P.121), pp. 8S-109). 

Some notes on the terminal abdominal structures of sawflies, W. Middle- 
ton (Ent. Soc. M ash. Proc., 23 (1921), No. 6, pp. 139-144, W. 

Cotton cultivation and the cotton Stainer in Peru, C. L. Royle (Trop. Life, 
17 (1921), No. 6, pp. 86, 87, fig. 7). — It is pointed out that the cotton staiuer 
(l)ysdercus suturellus) is a source of great damage to cotton in Peru, where, 
only two years ago, it caused the entire loss of the crop expected from 80,000 
acres. 

The apple and pear leaf -suckers, O. Lfndblad (Mcddcl Venhalanst . 
Fonsoksv Jordbrnksomrddet. No. 209 (1920), pp. 20, figs. 18; also in K. Landtbr. 
Akad. JTandl. och Tidskr., 59 (1920), No. 8, pp 5$k~549, figs. 18; abs. m Rev. 
Appl. Ent,., 9 (1921), Ser. A, No. 4, pp. 155, 156 ). — This is a summary of informa- 
tion on J'sylla* mali Sch., which is common in the southern half of Sweden, 
chiefly on apple but also on Sorbns aueuparia. The winter is passed in the 
egg stage on the branches, the larva* emerging as they start into growth. 

The pear leaf-suckers are said to be less harmful, very little being known 
about them. P. pynsuga Fttrst does not appear to be rare, but is abundant 
only exceptionally and important injury seldom occurs. P. pyrl L. is also 
rarely met with and P. pyricolu Forst. has not been observed In Sweden. 

An undescribed aphid injurious to rice in the Philippine Islands, A. C. 
Baker (Calif. Dept. Agr. Mo. Bui, 10 (1921) 9 No. 4, pp. 159 , 160 , figs. $).— An 
aphid which lives upon the roots and does much damage to rice at Los Banbs 
is described as new under the name Dryopeia hirsuta Bak. 

A new mealy bug on citrus trees (Pulvinaria ornata n. sp.) f W, W. 
Fboggatt (Agr. Qaz. N. S. Wales, 32 (1921), No. 6, pp. 427, 4$8 t pi. 1). — A mealy 
bug abundant on lemon-tree foliage in a garden near Sydney is described as 
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new under the name P, ornata. This species was found thickly infesting the 
foliage of a specimen of Plttosporum undulatum growing near the lemon tree, 
and this bush is probably the original and natural host of the species. 

A practical method of liberating parasites of black scale in the field, 
H, M. Ajrmitaoe (Calif. Citrogr 6 (1921), No. 8, p. 272, figs. 8).~~-Iu the method 
here described, the black scale developing on host plants in individual con- 
tainers are subjected to the attack of the parasite Aphyms lounsburyi in 
small cages, which are then moved to open racks in a healed room in order to 
hasten the development of the parasite. Before emergence actually takes 
place, the individual containers are taken into the orchards in which the 
parasites are to be used and planted under the trees. By this method it is 
possible to place an individual host plant, infested with a maximum of para- 
sitised scale, under each tree in the orchard at a cost of less than $5 per acre. 

Report on lac and shellac, FI. A. F. Lindsay and C. M. Harlow (Indian 
Forest Rec ., 8 (1921), No. 1 , pp. X-f/67?, pis. U, figs. 3 ). — This report deals with 
the lac insect (TaehaJdia lacca ), the host trees of the lac insect, its distribu- 
tion, and the cultivation of lac, arid gives suggestions for improved methods of 
cultivation, collection, and storage, etc. 

Control of the red spider, It. S. Woglum (Calif Citrogr., 6 (1921), No. 8, 
pp. 27*8, 304, fig. 1 ). — This is a brief summary of the present status of control 
work, based upon interviews by the author in California, 

Mite attacks on seeds, N Siogaakd (Tidsskr. Planteavl , 27 ( 1920), No. 2, 
pp. 287^312, figs. 5 ). — Investigations of their attack show that, lying undisturbed 
for months in storage, garden and held seeds that contain oil are commonly 
subject to attack by mites. Tyroglyphus farina * , T. putrescent iae, Qlyeiphagus 
domesUeus, and Cheyletus eruditus are the mites usually concerned. C. crvditm 
devours the three other kinds, with the effect, first, that the devouring mite can 
restrain the attack of the other mites, for a time, and secondly, that the number 
of mites attacking the seed varies at different times. 

“An artificial drying process at from 10 to 00° O: in an apparatus, so con- 
structed that Hie seed is in rapid motion, is preferable, owing to the wounding 
and crushing of the mites, and is — according lo the investigation — the surest way 
of stopping the attack of mites. When an apparatus is used in which the seed 
is not in motion during t lie drying process, the mites do not suffer any harm 
worth mentioning. 1 ’ 


FOODS — HUMAN NUTRITION. 

The energy content of extra food (sandwiches) , III, C. G. and F. G. 
Benedict (Boston Med. and tiurg. Jour., 18/j (1921), No. 17, pp. ^36-^39). — Con- 
tinuing the series of studies previously noted (E. S. R., 42, p. 050), the energy 
value of a large variety of sandwiches, including those of meat, lish, cheese, 
salad, and miscellaneous fillings, is reported, together with the price and weight 
of the sandwiches and in some cases the weight of the bread and filling and the 
estimated calories in the bread alone. 

The meat sandwiches weighed from 50 to 100 gin. and the total calories ranged 
from 166 to 286, averaging about 225 calories. Frankfort sausage sandwiches 
furnished approximately 250 calories with a reasonable degree of uniformity. 
The cheese sandwiches averaged somewhat less in weight and in calories than 
the meat, and the salad sandwiches somewhat more. Those classified as mis- 
cellaneous weighed about 70 gm. and furnished from 180 to 306 calories, the 
latter being found in nut bread sandwiches. Comparing the price with the 
energy value, the sandwich is not considered an economical source of energy at 
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the present time. Considered as an extra food taken outside the regular meals* 
the number of calories yielded by sandwiches Is, however, by no means negligible. 

Condensed milk* I\ Lassabi,i&be {he Lait Condense. Paris: A . Maloine d 
Son, 19 tO, pp. [3 1 11 1+109 ). — This monograph deals with the history, manu- 
facture, composition, and food value of condensed milk. 

J. Konig’s chemistry of human foods and condiments. — Supplement to 
volume 1: (a) Composition of animal fats* edited by J. Grossfkld, A. 
Splittokrber, and W. Sutthoff ( J . Konigs Chentie tier Mensch lichen Nahrungs- 
und (hmussmittel. Nachtrag zu Band I. A. Zusamme/nsetzung der Tierischcn 
Nah rungs- und Genusmnttel. Berlin: Julius Springer , 1919, 4 . ed., pp . Ml! -f 
594 ). — This supplement to volume 1 of the series of handbooks previously noted 
(K. S. li. t 15, p. 283) consists of a revision of the material on animal fats to 
include investigations reported in the literature from 1903 to 1918. Analyses are 
reported of different kinds of meat, fish, shellfish, meat extracts, gelatin, the 
milk of various animals, and milk products. 

Iron and arsenic as influencing blood regeneration following simple 
anemia. — VI, Negative influence of familiar drugs on the curve of hemo- 
globin regeneration following hemorrhage, G. H. Wnrrpus and F. S. Rob- 
scheit {Arch, hit Mcd. t 27 {1921), No. 5 , pp. 591-603).— Continuing the investi- 
gation previously noted (E. S II., 44, p, 504), further evidence is presented that 
iron In inorganic form has no significant effect on the curve of hemoglobin re- 
generation in anemia following hemorrhage. Arsenic in the form of sodium 
cacodylate or Fowler's solution was also inert. “ No drug has been tested which 
cun compare with the meat factors in stimulating a rapid regeneration of hemo- 
globin during these anemia periods induced by simple hemorrhage.” 

Solanin and its occurrence in potatoes and potato skins, with special 
reference to the poisoning question, .1. Hansen {ZUehr. E.rpt. Path. n. Then 
20 (1919), No. 3, pp. 385-4:17 ) . — This paper consists of an historical review of 
the literature on sohuun, including its occurrence, chemical properties and bio- 
logical action, and reported cases of solanin poisoning. This is followed by the 
report of chemical and biological studies conducted by the author leading to 
the conclusion that the alleged solanin poisoning from potatoes can nol be 
attributed to solanin, but to some form of bacterial toxin. The evidence lead 
nig to this conclusion is that in the gastro-intestinal tract solanin undergoes 
hydrolysis with the formation of solanidin, which is practically insoluble and 
consequently not absorbed into the blood stream. 

determinations of solanin in potatoes showed n content of 1.44 per cent, in 
dried sprouts from 4 to 7 cm. long. Dried skins from fresh potatoes gave an 
average of 0135 per cent solanin and from cooked potatoes 0.105 per cent. 

On the rate of nitrogen elimination* W. S. McElleox and H. O. Pollock 
{Jour. Biol. Chem., 4$ {1921), No. 3, pp. 4? 5*481, fajs. 2). — Studies on the 
nitrogen elimination at 2-hour intervals for 24 hours, and the urea and nonpro- 
tein nitrogen of the blood at 1-hour intervals, in dogs after feeding lean meat 
are reported. The results indicate that the rate of nitrogen elimination is an 
index of the rate of digestion and absorption and that a large part of the nitro- 
gen consumed is rapidly excreted in the urine, largely as urea. 

Shortly after the meal the nitrogen excretion began to increase, reaching a 
maximum in 4 to 12 hours and returning approximately to the original level 
within 24 hours. The character of the curve of excretion was influenced by the 
protein fed. In a given experiment the curves of nonprotein and urea nitrogen 
in the blood and the total nitrogen and urea nitrogen in the urine ran closely 
parallel, but in different experiments the character of the curves varied con- 
siderably. These variations are attributed to variations in the rate of absorp- 
tion of tiie different amino acids from the alimentary tract. 
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The coarse of ereatinin elimination in Imnian urine, with special refer- 
ence to the influence of muscular work, W. Schulz {PffitgcCs Arch. Physiol 
186 {1921), No. 1-3, pp. 126-172 ). — An elaborate investigation of the ereatinin 
output of man at different periods of the day and as affected by food and muscu- 
lar work is reported with the following conclusions : 

The total output of ereatinin on a creat in in-free diet decreases to about half 
the maximum amount and is completely independent of the amount of urine. 
In fasting the level of the ereatinin curve sinks still lower. The output during 
the day shows a characteristic course with three maximum periods at from 9 
to 11 a. m., 3 to 5 or 1 to 3 p. m., and 9 to 11 or T to 9 p. in. Neither the food 
nor early or late rising has any influence on the morning output, nor is the 
evening output appreciably influenced by a lack of the evening meal. The three 
maximal values remain during fast mg, although the afternoon output is not 
so constant as on days with normal food intake. 

Oreatin is not found in the urine except during fasting, and disappears with 
resumption of food. Muscular work not only in fasting but also in normal 
nutrition causes an increase in the ereatinin output during the same period, 
but does not alter the entire day’s output. 

A contribution to the knowledge of the metabolism of boys, O. Baum- 
gaiuit and M. fiTKUBER {llioehem. Ztxchr Ill {1920), No. 1-3. pp. 83-90 ). — Basal 
metabolism studies by direct calorimetry with two hoys 11 and 13 years old 
as subjects are reported. The average results obtained in four periods ot two 
determinations each were an energy output per day of 30,7 calories per kilo- 
gram of body weight, or 907 S calories per square meter of body surface. The 
respiratory quotient ranged trom 0,88 to t.(K)5, 

.Investigations in the artificial feeding of children, A. L. I)antki.s kt al, 
(Unoa Vnir . Ktwhex Child Welfare , 1 {1921), No. 5, pp. //-{-70+C/71, ftps. 25 ). — 
This consists ot three papers which have been previously noted from their origi- 
nal source's, as follows: The Role of tlx* Antineuritic Vitamin in the Artificial 
Feeding of (Mukden, by A F. Daniels, A. H. Byfleki, and K. Loughlin i E. S it. 
42, p. lifib) ; The Antineuritic and Growth Stimulating Properties of Orange 
Juice, by A. II By field, A. F. Daniels, and R. Foughlin (E. S. IF, 43, p. 400) ; 
and A Deficiency m Heat-treated Milks, by A. L. Daniels and IF Foughlin (E. 
S. IF, 44, p. 800) . 

The effect of diet on mammary secretion, G A. Hartwell {Biochem. Jour., 
15 {1921), JVo. /, pp. VtO-162, figs. 8). — The effect of diet on mammary secretion 
was investigated by observations of the rate of growth of rats from birth to 
weaning, tin* diet of the mother being varied to test different combinations 
of food materials. The weight of the mother during lactation was also noted 
and compared with the growth rate of tiie young. Xu every case the litter was 
reduced to six. 

In the majority of cases the mother showed a typical initial loss of weight 
at the beginning of lactation. Subsequent loss or gain in weight was liable 
to great variation Extractives tended to keep up the weight, as did protein. 
Evidence was obtained, however, that excessive protein altered the composi- 
tion of the milk unfavorably, and after a time caused the milk supply to 
cease. Excess carbohydrate appeared to have no effect, and excess fat a 
slightly depressing effect on growth of the litter, but absence of fat seemed 
to make practically no difference. 

Of the various diets tested, white bread 15 gm. and milk 100 cc. produced the 
best growth. This was followed in decreasing order by bread and meat ; bread, 
butter, and meat extract; bread and butter; and bread alone. On all these 
diets the mother was able to produce milk which brought about at least slight 
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growth and kept the young in' good condition, thus showing that for a time at 
least the mother can supply the necessary vitamins from her own diet. 

Studies on the influence of the kind of food on the health of an indi- 
vidual, length of life, fertility, and fate of offspring, E. AbderhaLden 
( Pfliigcr’s Arch. Physiol., 175 (1919), No. 3-5, pp. 187-326) .—This is a summary 
of investigations conducted by the author and his coworkers over a period of 
18 years, with a view to determining the effect of subsistence on single articles 
of food and purified food materials upon the span of life, ability to breed, and 
condition of the offspring. Following a review of the literature bearing upon 
the same subject, experimental data are reported of feeding experiments with 
rats on (1) single natural foodstuffs, (2) two or more of these materials fed 
alternately, (3) purified food materials, and (4) purified materials supple- 
mented by various additions. 

Rats on a polished rice diet lived in general from 100 to 200 days, the longest 
time reported being 305 days. The weight of the animals decreased for a 
time and then kept practically constant until a few days before death, when 
it rapidly decreased. In the majority of cases the symptoms were those of 
inanition. In others, however, there was evidence of paralysis, photophobia, 
conjunctivitis, and thickening of the cornea. Scorbutic symptoms were absent, 
although in some eases there were hemorrhages in the mouth. Rats which had 
been fed for two months or more on polished lice were* found in most eases to 
have lost their power of breeding. This was true of both males and females. 
Of 175 female rats only 14 produced any young when mated with males on 
the same diet. None of the offspring of these rats lived more than 103 days 
on a polished rice diet, while tbe offspring of rats on a mixed diet in some 
cases lived as long as 191 days on polished rice. 

On ordinary corn the maximum length of life was 149 days, Natal corn 235, 
white lupine 108, blue lupine 255, yellow lupine 153, embroyo-free grain 211, 
oats 252, and rye 380 days. Alternating the separate grains tended to prolong 
life somewhat, blit not to any marked extent. 

Feeding experiments with young growing rats on a diet of purified materials 
consisting of protein 25, starch 40, sucrose 15. cellulose 3, fat 10, and Osborne 
and Mendel’s salt mixture 7 per cent gave results similar to those reported in 
tlie literature and to those described in the first part of the study. Addition 
of wheat germ 1 gin., spinach or cabbage 2.5 gin., rape seed oil or vegetable oil 
1 cc\, and dried yeast 0.5 gm each had a favorable effect. Tests made of the 
duration of this effect by alternating the artificial diet with the diet thus 
supplemented showed that the favorable effect was not of long duration after 
the supplement had been removed from the diet. 

Growth and reproduction upon simplified food supply, I> TI. C. Sherman, 
M. E. Rouse, B. Allen, and E. Woods (Jour, liiol Ghent., 46 (1921), No. 3 , pp. 
503-519 , figs. 9). — This is the detailed report, with description of technique and 
experimental data, of the investigation previously noted from another source 
(E. 8. R., 44, p. 760). 

Amino acids in nutrition. — III, Is prolin a growth-limiting factor in the 
proteins of peas (Vicia sativa) ? — What nucleus in zein is responsible for 
supplementing these proteins? B. Sure (Jour. Biol. Chcm ., 1)6 (1921), No. S f 
pp. 443-452, figs. 9 ). — On the basis of the report by McCollum et al. that the 
proteins of peas (V. sativa) are deficient and that zein supplements this defi- 
ciency (E. S. R., 40, p. 762), and of the analysis of zein reported by Osborne 
et al. (E. S. R., 19, p. 1006), the author has tested the various constituents of 
zein as a supplement to the peas in feeding experiments with rats. 

No response was obtained to isolated leucin ; to the leucin fraction composed 
of alanin, leucin, and valin ; to tyrosin additions alone or with leucin and 
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cystia; nor to proiin even in the presence of alanin, leucin, valin, cystln, or 
tyrosin. ‘‘This eliminates, then, alanin, leucin, valin, tryptophan, lysin, cystin, 
tyrosin, and proiin as being the amino acids that are responsible for the defi- 
denfc character of the proteins of peas (V. saliva ), and since zein, which sup- 
plements the proteins of these peas, is very low in arginin and histidin, it is 
here suggested, particularly in view of the recent work of Dakin on protein 
analysis [E. S, It., 40, p. 611], that zein may contain one or more amino acids 
necessary for growth as yet not isolated by previous methods of technique.” 

The first two papers of this series have been previously noted (E. S. R., 44, 
p. 462.) 

Researches on the r61e of fats in the utilization of proteins: Its influ- 
ence on the nutritive power and toxicity of food proteins, F. Maignon 
( Rechcrches sur le Rule dcs Graisscs dans V Utilisation des Albutninoides. 8 on 
Influence sur le Pouvoir Nutntif el la Toxieitd dcs pro twines AUmemtaires . 
Lpon: Itnpr. R&unies , 1919, pp. 287, figs . 3). — This volume contains the full 
report, with experimental data, of the author’s researches on the rOle of fats 
in nutrition, some of the separate reports of which have been previously noted 
through other sources (E. 8. It., 41, p. 670). 

Is fat starvation a causal factor iu the production of rickets? H. 8. 
Hutchison (Glasgow Med. Jour 93 (1921), No. 1, pp. 8-12 ). — To determine 
whether fat starvation is involved in rickets the fat utilization in healthy and 
rachitic infants was determined by analyzing the feces lor fats, soaps, and free 
fatty acids, and comparing the results obtained with the original fat content of 
the food (milk). 

The maximum, minimum, and average values for iKTcentages of fat hydro* 
lyped were loo, 87.9, and 95.2 in healthy children and 100, 81.6, and 96.3 in 
rachitic ehildien, thus showing that the digestion of lat was not defective iu 
rickets. Ln 18 anal.vses of the feces of rachitic children the weight of the dry 
feces was on an average 11.5 gm. and the average output of tat 3.91 as com- 
pared with 9.9 and 8 3 gm, iu healthy children. An increase m the intake of 
fat in rachitic children was accompanied by a corresponding increase in fat 
retention. 

“One can conclude, therefore, that m rickets there is no fat starvation, and 
thut the excessive loss of calcium m this connection is not brought about 
through the agency ot fat. This conclusion is supported by the fact that the 
average daily excretion of soaps m rickets was 2.2 gm. as compared with 2.5 
gm. in health. Fat could only remove calcium as an insoluble soap, and as 
there is no increase in soaps in rickets, there is evidently no connection be- 
tween the calcium loss and the fat excretion.” 

The eflect on kittens of a diet deficient in animal fat, H. M. M. Mackav 
(Biochem. Jou 15 (1921), No. 1 , pp. 19-2 7, figs. 4). — In the experiments de- 
scribed young kittens were iVd a ration of skimmed milk, olive oil, marmite, and 
orange Juice, a diet similar to the one with which JVlellanhy claimed to have 
produced rickets in puppies (E. 8. R., 41, p. 364). On this ration the kittens 
became emaciated and finally slopped growing, and suffered from abdominal 
distension and diarrhea. “There was no evidence of rickets found in any of 
the kittens post mortem, but the experiments appear to indicate that kittens 
when given a diet deficient in fat soluble A develop a condition similar to that 
found in guinea pigs and rats under the same circumstances, and that kittens 
are probably more sensitive than young rats to a partial deficiency of the fat- 
soluble accessory food factor.” 

The effect of a diet deficient in animal fat on the bone tissue (rib junc- 
tions) of kittens, F. M. Tozer (Biochem. Jour., 15 (1921), No. I, pp. 28, 29). — 
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This is a brief report of an examination of the bone tissues of the kittens in 
the above study. While the rib junctions of the control animals were normal, 
all of those on the diet deficient in fat-soluble A showed marked abnormalities 
at the costochondral junction of the ribs. These abnormalities did not resemble 
those of rickets, but were similar to those noted in guinea pigs deprived of 
vitamin A and also indistinguishable from those caused by definite, but not 
severe, scurvy, as previously suggested by Delf and Tozer (E. S. R., 41, p. 16T). 

Comparison of the growth-promoting properties for guinea pigs of cer- 
tain diets, consisting of natural foodstuffs, E. M. ITtme (Biochem. Jour., 15 
(1921), No. 1, pp. 80-48). — A large number of dietary experiments on guinea 
pigs originally planned to determine the antiscorbutic value of various food- 
stuffs and many of which have been noted from previous contributions from the 
Lister Institute, London, have been analyzed and the diets tabulated from the 
standpoint of the growth of the animals as follows : 

“ Growth is found to take place when green cabbage (raw or steamed), green 
cabbage juice, hay, and milk (raw, heated, or dried) are added to a diet of 
oats and bran and water. Orange juice was added when the antiscorbutic value 
of the ration was insufficient. Growth is found to vary according to the size 
of the ration given. Little or no growth is found to take place when raw white 
cabbage, white cabbage juice, swede juice, orange Juice, onion, or germinated 
peas are added to the diet 

“ It is argued that the diets could only have been deficient in a dietary factor 
of the rank of a vitamin, and that the growth -promoting factor in these experi- 
ments corresponds in its distribution among foodstuffs with the known dis- 
tribution of vitamin A. As the result of these experiments guinea pigs are 
recommended for trial as suitable for testing the vitamin A value of nonfatty 
foodstuffs, for which rats are for any reason unsuitable.” 

The “ bios ” of Wildiers and the cultivation of yeast, M. Ide (Jour. Biol . 
Chew., 46 (1921), No. 8 , pp. 521-528). — The author raises several points concern- 
ing the conclusions drawn by MacDonald and McCollum in their study of the 
cultivation of yeast in solutions of purified nutrients (E. S. R., 45, p. 366). The 
conclusion that yeast is able to grow without a specific growth-promoting sub- 
stance “bios” is considered misleading “There are two kinds of proliferation 
of yeast, one very slow without ‘bios,’ and one fast with 'bios.’ Between tbe 
two, there is such an obvious difference that the distinction could not be over- 
looked by anyone who has seen it.” 

Data are given of the rate of growth of yeast with and without “bios,” as 
shown by the loss in weight of a definite amount of .sugar solution during fermen- 
tation by yeast. These data show a loss in weight of the sugar solution with 
“bios ’’ added to the yeast 30 times as great as without. 

The “bios” of Wildiers and the cultivation of yeast, M. B. MacDonald 
and E. V. McCollum (Jour. Biol. Chew., S f f> (1921), No. 8, pp. 525-527). — In 
reply to the above paper the authors review briefly their experimental work on 
the cultivation of yeast with various media, and reaffirm their conclusion that 
“neither the hypothetical ‘bios’ nor the antineuritic or other uncharacterized 
dietary factor essential in the nutrition of mammals need be supplied in order 
to enable yeast to develop.” In explanation of the more rapid rate of prolifera- 
tion of yeast in media containing extracts of natural foods, attention is called 
to the recent papers of Fu liner et al. (E. 8. R., 45, p. 565) in which evidence is 
furnished that the raising of the viscosity of the solution may be of importance 
in favoring the growth of the yeast. TL is factor and the improvement in the 
nutrient substances are thought to be a sufficient explanation of the difference 
in the rate of proliferation. 
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The relation of plant carotinoids to growth and reproduction of albino 
rats* L. S. Palmer, C. Kennedy, and H. L. Kempster {Jour. Biol . Oto., 46 
( 1921 ), No. 3, pp. 559-577, ftps. 2 ). — Following an extensive and critical review 
of the literature on the possible relationship between vitamin A and the lipo- 
chrome pigments, the authors report experimental data showing that the 
carotinoid pigments are completely absent in the albino rat, the experimental 
animal used in most of the biological studies on vitamin A, and that growth and 
reproduction of rats took place on diets in which ewe milk fat containing 
only 0.00014 per cent of carotin was the sole source of vitamin A and simi- 
larly when this vitamin was furnished by carotinoid- free egg yolk. As a final 
proof of lack of relationship between vitamin A and the carotinoid pigments, 
a quantitative comparison was made of the carotin content and vitamin A 
efficiency of various rations as reported in the literature. The results of this 
comparison showed that the substances are not even quantitatively associated 
in the plant tissues in which both are presumably synthesized. 

The existence of a leuco (orm of the vitamin, as suggested by Steenboek to 
cover the exceptions to the association of pigment aud vitamin, is thought 
to be scarcely possible, in view of the fact that the only leuco forms of earoti- 
nolds thus far produced are oxidation products and that oxidation destroys the 
efficiency of vitamin A. 

Concerning vitamins, 10. O. van TjEEr.su m (Nederland. Tijdsehr. Generate., 
65 (HUD, /, A o. 16, pp. 2131-2154, fig *. 6 ). — A digest of data. 

Vitamins in milk, M. J. Kohenatt (Bouton Med. and Burg. Jour., 184 (1921), 
No. 18, pp. 455-458 ). — A general discussion of the content and stability of 
vitamins A, Ii, and C in milk. 

• The role of vitamins in nutrition, 1J. Thick (Wiener Med . Wclmsrhr 70 
(1920), No. IK pp. fiU-419 )* — This paper summarize* briefly the role of vitamins 
in the prevention of beriberi and scurvy. 

In conclusion, the author points out that the need of vitamins is propor- 
tional to the metabolism, an increase in vitamins being necessary in tin* case 
of se\ere muscular work, as shown by the fact that in Arctic ex[K*ditions 
scurvy begins first with the orew r and later with the leaders. A larger amount 
of vitamins is also needed during growth, pregnancy, and nursing, conditions 
involving increased metabolism. 

Tables are given of the relative antiscorbutic value of different foods on the 
basis of orange juice — 100, and the antineuritie value on the basis of wheat 
embryo = 100. 

Polyneuritic and cerebellar accidents in pigeons submitted to a regime 
of polished rice, A. LumtSre (Bui. Arad. MM. [/Vmx|, <?. wr., S3 (1920). No 
pp. 96-101). - From observations on pigeons on diets of polished rice, the author 
has come to the conclusion that the symptoms exhibited ns the result of such 
n diet are similar lo those of inanition, and that atiorexin is the real cause of 
the various manifestations attributed to lack of vitamins. 

Anorexia in pigeons nourished on polished rice and the role of vitamins 
in nutrition, A. Lumtere (Bui. Arad. M<Si. \f*ari#] 9 3. net', 83 (1920), No. 13, 
pp. 310-518). — In continuation of the above study, the author has attempted 
to explain the anorexia of pigeons fed on polished rice by a comparison of the 
changes taking place in the crops of pigeons forcibly fed on unpolished and pol- 
ished rice, respectively. It was found possible to forcibly feed from 50 to 00 gm. 
of unpolished rice daily for several weeks, while in similar experiments with 
polished rice, the rice, even when fed in small amounts, 30 gm. daily, accumu- 
lated in the crop with gradual distension until intolerance for the food led to 
regurgitation. On opening the crop several hours after a large amount of rice 
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Rad been forcibly fed, the unpolished grains were found to be abundantly im* 
pregnated with secretions, while the polished rice was much drier. The admin- 
istration of a few centigrams of extract of brewery yeast to pigeons forcibly 
fed with polished rice to the point of Intolerance led to abundant secretions 
from the glands of the crop and a rapid evacuation of the contents of the 
digestive tract. 

“ Pigeons submitted to a regime of polished rice die, therefore, of inanition 
because they lose their appetite. This anoxeria seems due principally to the in- 
sufficiency of the functioning of the glands of Internal secretion, whose normal 
activity appears due to the presence in foods of substances which excite it. 
The vitamins intervene to fill the excito-secretory rOle, as well as to maintain 
the tonus of the organs of digestion ” 

Avitaminosis and inanition, A. Lfmi^kk (Bui. Acad. M6d. [Barf#], ,1 ser., 
8Jf {1920), No. 88, pp. 2711-276, Offs. 2). — As a further proof that the phenomena 
of inanition and avitaminosis are essentially identical and that the absence of 
vitamins does not intervene directly in the production of polyneuritic symp- 
toms, pigeons were fed a diet quantitatively insufficient, but rich in vitamins, 
the daily ration consisting of 4 gm. of polished rice, 2 of glucose, and 1 of dried 
brewery yeast. On this diet the classical symptoms of polyneuritis are said to 
have appeared in from 12 to 14 days, and to have been cured by the administra- 
tion of a quantitatively sufficient amount of polished rice 

Beriberi in the Mesopotamian Force, O A Sprawhon (Quart. Jour Med , 
18 (192(1), No. 52, pp. 887-355, ftps 8) — The author discusses beriberi as it 
occurred during the Mesopotamian campaign in 1915 to 1919 among (1) the 
British land forces, (2) the Chinese land laborers, and (ft) the Indian crews. 

Although the clinical picture was approximately the same, the etiology of each 
of the three classes was different. Evidence is presented that the British cases 
were not due to n food deficiency but were of an infective origin, that the 
Chinese cases were suffering from latent beriberi when they landed in Meso- 
potamia and (he attack v\as brought on by fatigue or the onset of any other 
disease or debilitating factors, and tlmt the ship beriberi occurring among the 
Indian crews was due to vitamin deficiency Attention is called to the similarity 
in causative agents of these types of human beriberi with McOarrison’s obser- 
\atlons that polyneuritis gnlhnnrum can be induced quite rapidly by infection 
with Bacillus mtpcsUfer in pigeons fed an abundance of grains, while a longer 
time is required for the onset of the disease in subjects on a totally avltaminic 
diet 

Glyoxalase in avian beriberi, <5. M. Findlay ( Bioehem , Jour , 15 (1921), 
No. 1, pp. 104-106). — In an effort to determine the possible connection between 
absence of the untineimtic vitamin and carbohydrate metabolism, estimations 
were made of the glyoxalase content of the livers of control pigeons, pigeons 
suffering from beriberi, and pigeons cured of beriberi by the administration of 
vitamin B. 

In pigeons suffering from beriberi there was a reduction in the glyoxalase 
content of the liver by more than one half that of the control birds. The ad- 
ministration of vitamin B produced a definite rise in the content of glyoxalase, 
but vitamin B does not act as a co-enzym for glyoxalase as suggested by Dutcber 
for catalase (E. 8. It., 40. p. 50ft), as shown by its failure to cause increased 
production of glyoxalase except when acting through the intact cell. “There 
is thus some evidence to show that in avian beriberi a definite breakdown in 
carbohydrate metabolism occurs, though whether such n breakdown is followed 
by the production of toxic substances in the tissues is still undetermined ” 
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[Pellagra studies] (Pub. Health Serv. V . 8. Hyg. Lab . But, 120 (1920), pp . 
15G, pU. 9 t flgn. 8 ). — This bulletin publishes in full the data obtained in the 
study of the experimental production of pellagra in human subjects by means 
of diet which was conducted by the U. S. Public Health Service at the Rankin 
Farm of the Mississippi State Penitentiary and which has been previously 
noted from a preliminary report (E. S. R., 34, p. 258). The various phases of 
the investigation are considered in the following papers: The Experimental 
Production of Pellagra in Human Subjects by Means of Diet, by *1. Gold- 
berger and G. A. Wheeler (pp. 7-116) ; The Chemical Composition of the Rankin 
Farm Pellagra-producing Experimental Diet by M. X. Sullivan and K. K. 
Jones (pp. 117-126) ; A Biological Study of a Diet Resembling the Rankin 
Farm Diet, by M. X. Sullivan (pp. 127-140) ; and Feeding Experiments with 
the Rankin Farm Pellagra -producing Experiment Diet, by M. X. Sullivan 
(pp. 141-156). 

Determination of the minimum doses of some fresh citrus fruit Juices 
which will protect a guinea pig from scurvy, together with some observa* 
tions on the preservation of such juices, A. J. Davey ( Biochem . Jour „ 15 
(1921), No. 1, pp. 88-108). — The investigation reported in this paper was con- 
cerned with the establishment of minimum antiscorbutic doses of fresh lemon, 
orange, and lime juices and with the effect upon their antiscorbutic properties of 
prolonged storage of the juices under varying conditions. The method employed 
was in all cases that of Chick et al. (E. S. II., 42, p. 57), the fruit juices tested 
being given in daily doses administered by pipette to young growing guinea pigs 
on a basal ration of oats and bran plus from 60 to 90 cc. of autoclaved milk. 
Presence or absence of hemorrhages was taken as the decisive symptom in the 
diagnosis of scurvy. Throughout the report earlier work on the subject, as 
noted m the above reference and in other contributions from the Lister Institute, 
has been incorporated, the present work in many cases consisting of an extension 
of the earlier studies. 

The minimum daily doses of the three citrus fruits needed to protect the 
guinea pig from scurvy were established as lemon and orange 1.5 cc. and lime 
5 cc. These values were used as a basis for comparing the antiscorbutic prop- 
erties of the juice of oranges and lemons kept for varying times at different 
temperatures, alone, with the rind ml, and in the case of lemon juice with the 
addition of sodium sulphite. Preservation with sulphite appeared to be satis- 
factory at low temperatures, uncertain at room temperature, and unsatisfac- 
tory at 37° C. Preservation with the rind oil was satisfactory and reliable at 
about 0° and room temperature, but unsatisfactory at 37°. Experiments on the 
preservation of oranges and lemons in cold storage were not particularly satis- 
factory on account of the fact that the fruit did not keep well for any length of 
time, but the results indicated that the antiscorbutic property was not seriously 
diminished so long as the fruit remained edible. 

The antiscorbutic value of dried milk, H. Jephcott and A. L Bachabach 
(Biochcm. Jour., 15 (1921), No. 1 , pp. 129-189 , figs. 6). — The method used in this 
comparative study of the antiscorbutic value of milk dried in various ways 
constisted in reconstituting the milk powder with three times its weight of hot 
water and feeding it daily to guinea pigs apart from the fresh oats and bran 
which made up the basal ration. Four varieties of milk were used, including 
summer milk, winter milk, a neutralized milk dried by the roller process, and a 
commercial sample of milk dried by the spray process. 

In the case of the summer and winter milks dried by the roller process, the 
antiscorbutic values were found to be about equal to one another and to those 
78432° — 22 — ^ 
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of the original raw milks. “The neutralized milk had an antiscorbutic value 
slightly less than that of the raw milk, and the spray process dried milk was 
markedly deficient in antiscorbutic value. Of the summer and winter dried milks, 
a daily dose of 26 ce. per 100 gm. body weight of reconstituted milk was, on 
the average, sufficient to afford protection against scurvy in the guinea pig.” 

Investigation of the antiscorbutic value of full cream sweetened con- 
densed milk by experiments with monkeys, E. M. Hume ( Biochem . Jour., 
15 (1921), No. 1 , pp . 168-166 ). — This paper supplements the earlier study by 
Karnes and Hume on the relative antiscorbutic value of fresh, dried, and 
heated cow’s milk (E. S. R., 42, p. 760) by a study with the same technique 
of the antiscorbutic value of a sweetened full cream condensed milk prepared 
by a commercial condensed milk company. 

The milk was prepared by first heating in a vessel with continuous inflow* 
and outflow at 80° 0., the milk remaining at this temperature about SJ minutes. 
Sugar was then added and the milk boiled in a vacuum condenser for about 
three hours, after which it was cooled in bulk with access of air. As judged 
by feeding experiments with monkeys, this process of condensing milk brings 
about no appreciable loss in vitamin O, nor incidentally in vitamin A. The 
nondestruction of vitamin C in this process is attributed to the low temperature 
and absence of air. While these experiments show little if any vitamin de- 
struction in such milk, it is stated that the extreme dilution of the milk for 
infant feeding produces a dilution of vitamins to an extent likely to be danger- 
ous, although the high percentage of sugar gives an adequate calorie supply. 

Direct inoculation test for Bacillus botulinus toxin: Determination of 
the presence of B. botulinus toxin by intraperitoneal inoculation of labora- 
tory animals with suspected foods, I. A. Bengtson (Pul). Health ftpts. [U. S\] p 
86 (1921). No. 29, pp. 1665-161 1 ) . — “The results of the experiments here pre- 
sented indicate that the intraperitoneal inoculation of mice or guinea pigs with 
suspected foods is a useful method for the quick determination of the presence 
of the toxin of B. botulinus in foods and for determining the type of organism 
present. By the inoculation of a series of three mice, one with culture alone, 
one previously inoculated with type A antitoxin, and another with type B anti- 
toxin, it may he possible to determine within a short time which type is the 
causative organism and therefore which type of antitoxin should he used for 
treatment.” 

Differentiation of type A and type B botulinus toxins in food, a rapid 
and simple method, R. Graham and IT. Sciiwarze (Jour. Amcr. Med. Assoc.. 
76 (1921). No. 25, pp. IVfi, fig. 7).— The authors find that the toxins of 

types A and B of Bacillus botulinus can be quickly differentiated by adminis- 
tering to chickens. The results of experimental tests show that they are sus- 
ceptible to type A toxin, yet are highly refractory to type B toxin. The pres- 
ence of type A toxin is manifest in a general paresis and coma In a few hours. 

ANIMAL PRODUCTION. 

Textbook of comparative physiology of domestic mammals, edited by 
W. Ellen beroeb and A. Scheunert (Lehrbueh dcr Vergleich enden Physiologic 
der H a us shu get ierv. Berlin: Paul Farcy , 1920, 2. ed., rev., pp. IX +489, figs. 
868 ). — This revision retains the same general characteristics as the first edition 
(E. S. R„ 23, p. 670). Much of the revision has been done by the editors, 
who now assume responsibility for the chapters on urine and animal heat 
and contribute new chapters on intermediate metabolism and embryonic de- 
velopment. 
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The genetics of the Dutch rabbit. — A reply, W. E. Castle (Jour* Genetics, 
10 (1920), No. 4, pp. 293-299). — This is a reply to Punnett (IS. 8. R„ 44, p. 363), 
in which the author maintains the validity of his application of the hypothesis 
of multiple allelomorphs to the inheritance of the Dutch pattern in rabbits. 

Is the fertile tortoise-shell tomcat a modified female? C. C. Little (Jour. 
Genetics , 10 (1920), No. 4, pp. SOI, S02). — Replying to Doncaster (E. S. R., 44, 
p. 362), the author points out that the only fertile tortoise-shell male cat of 
which there is authentic record produced male as well as female offspring. 
This would be expected on the hypothesis of nondisjunction, but it is difficult 
to explain if the tortoise-shell male had been a female (i. e., had two X chro- 
mosomes) modified to resemble a male in anatomical characteristics. 

Factors influencing quality and composition of sunflower silage, M. J. 
Blish (Montana Sta. 1 ini. 1\1 (1921), pp. 22). — The author reports chemical 
determinations on sunflowers harvested at four stages of maturity in August 
and September, 1019, and the same material after being ensiled for, about 
three months in galvanized iron cans 7.5 ft. high and about 2 ft. in diameter. 
Each can was provided with an outlet to permit free drainage. Silos 1-4 were 
filled with fresh-cut material at the four successive stages and were drained, 
the juice being collected and analyzed. The outlet of silo 5 was kept closed, 
and iu the case of silo 6 the material was allowed to wilt for three days before 
being chopped ami packed Although the outlet of silo 6 was left open, no 
juice drained off. Certain of the data are included in the following table: 


Influence of stage of maturity at harvest amt method of treatment on the comr 
position of Htinflouer silage. 
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The sugar determinations in the table represent the sums of the percentages 
of reducing and nonreducing sugars computed as dextrose and sucrose, re- 
spectively. Not enough sucrose was present in most cases to account for the 
mannitol formed, and it is concluded that most of the reducing sugar was 
really fructose. No sugars appeared in the silage. Considerable acid and some 
ethyl alcohol were present in all the silage samples, the largest percentage oc- 
curring where the plants were ensiled at the earlier stages of maturity. Nearly 
25 per cent of the nitrogen of the fresh sunflower plants was in the nonprotein 
form. The proportion of non protein nitrogen was greatly increased by the 
fermentation process, due largely to an increase in the percentage of amino 
nitrogen. It is not believed, however, that there was any serious loss in the 
nutritive value of the nitrogen compounds as a result of the extensive protein 
hydrolysis. 

The silage made when the seeds were practically fully formed (silo 4) was of 
superior quality, and the material in silos 1-3, while somewhat watery, had 
good odor and flavor. The silage made from the wilted plants was very satis- 
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factory, and still better results from this method of treating the plants were 
secured with the 1920 crop. In that year also silage from frozen sunflowers was 
of good quality. 

The author has made an investigation of the failure to secure good sunflower 
silage at the TIuutley Reclamation Project Experiment Farm in the Yellow- 
stone Valley. The silage made in this region undergoes a putrefactive fermenta- 
tion with the production of large amounts of butyric acid and is unfit for feed- 
ing purposes. The failure, at least with the 1920 crop, is attributed largely 
to an abnormally low sugar content. It is noted that farmers who correct this 
deficiency by mixing corn with the sunflowers often secure good silage. 

Valuable hints for feeders of cottonseed feed products, A. E. Langwoktiiy 
(Fans. Agr. Col E.rl. Cite. 27 (1921), pp. Ip ftp, /). — This consists of a diagram 
and description of the process of milling cotton seed, with particular reference 
to the control of the hull content of the finished meal and cake. 

Report of analyses of commercial foodstuffs (ha. Dept. Apr. and Immigr. 
Feedstuff# Dpi. 1919-20, pp. 122 ). — Proximate analyses are reported of samples 
of cottonseed meal, cottonseed feed, rice bran, rice polish, wheat bran, wheat 
middlings, wheat shorts, wheat mixed feed, corn chop, corn bran, hominy feed, 
corn gluten feed, brewers’ dried grains, velvet bean feed, garbanza bean feed, 
palm kernel meal, and u variety of proprietary mixed feeds, molasses feeds, and 
poultry foods 

Commercial feeds, 1020, ,T. M. Pickel (K. C. Dept. Agr. Bui, 1921 , Feb., 
pp. 72 ). — Determinations of the protein, fat, and crude fiber in samples of the 
following feeding stub's are reported : Alfalfa meal, barley feed, ground barley, 
brewers’ dried grains, Rrazdian brown beans, cracked corn, corn bran, corn 
meal, corn-and-cob meal, hominy feed, cottonseed meal and feed, dried beet 
pulp, flax plant by-product, peanut oil feed, rice bran, rice polish, rice meal, rice 
hulls, rye middlings, rye mixed feed, soy beans, velvet bean feed, wheat bran, 
wheat middlings, wheat shorts, red dog, wheat mixed feed, wheat screenings, 
meat scrap, tankage, fish meal, semisolid buttermilk, and a variety of proprietary 
mixtures, bog feeds, and poultry feeds. 

Inspection of commercial feeds, P. IT. Wes s els and F. I*. Gross, jr. 

( Rhode Island Sta. Ann. Feed Circ ., 1921, pp. 3-12 ). — This is a report on the 
protein and fat content of samples of feeding stuffs collected in 1920. The ma- 
terials include cottonseed meal and feed, linseed meal, corn gluten feed, hominy 
feed, corn oil meal, brewers* dried grains, dried beet pulp, wheat bran, wheat 
bran with screenings, wheat middlings, wheat mixed feed, semisolid buttermilk, 
and various proprietary stock, calf, and poultry 7 feeds. 

Feeding stuffs inspection, J. G. Hrixs, C. H. Jones, et al. (Vermont Sta, 
Bui. 220 (1921), pp. 15-23).— This is a report of the official feeding stuffs inspec- 
tion in 1920, and includes a table showing the range in protein content of 
samples of cottonseed meal, cottonseed feed, linseed meal, corn meal, corn gluten 
feed, hominy feed, brewers’ dried grains, coconut meal, peanut feed, velvet bean 
meal, wheat bran, wheat middlings, red dog, wheat mixed feed, dried beet pulp, 
alfnlla meal, ground oats, and various proprietary feeds. 

Feed inspection for 1920, W. H. Stbowd, D. li. Mihills, and H. Chitrch- 
tlt (His*. Dept. Age. Bui. 32 (1920), pp. 37 ). — Determinations of the protein, 
tut, crude fiber, and nitrogen-free extract are reported of samples of cottonseed 
meal and feed, linseed meal, linseed cake, linseed meal and screenings oil feed, 
barley feed, buckwheat bran, corn gluten feed, corn feed meal, corn oil meal, 
hominy fed, oat hulls, wheat bran, wheat middlings, wheat shorts, red dog, 
wheat mixed feed, brewers’ wet grains, brewers’ dried grains, meat scrap, and 
a variety of proprietary mixed teeds, calf meals, and poultry feeds. 
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Cooperative shipping of live stock, T. It, Reid (Ark. Agr. Col. Ext Circ. 
102 (1981), pp. 14 , figs. 8 ). — This consists of suggestions for the cooperative 
shipment of live stock, with particular reference to Arkansas conditions. A 
model constitution and by-laws for a cooperative live stock shipping association 
are included. 

[Cattle feeding experiments in Canada] ( Canada Expt. Farms Rpt. 1920 , 
pp. 86, 87, 102, 108, 144, 145, 158, 157). — In a fattening experiment involving 
comparisons between scrub cows, Shorthorn or grade Shorthorn cows, grade 
Shorthorn steers, and steers of the dairy breeds conducted at Charlottetown, 
P. K. I., and reported by J. A. Clark (pp. 8G, 87), it was found that the steers 
made profitable gains, but the cows made only about half the gain of the steers 
and were fed at a loss, due in part to the high local price for dry cows because 
of their value as feed for foxes in the fall. 

In a test wdh 23 steers at Nappan, N. S., reported hi W. W. Baird (pp. 102, 
103), little difference was found between the gains of steers tied in the barn 
and steers loose in the stall. The two lots consisting of steers in excess ot 1,000 
lbs. in weight yielded greater profits than the two lots of steers having initial 
weights between 800 and IKK.) lbs. No increased gain resulted from substituting 
cottonseed and linseed cake for oats in a ration of bran, oats, and semmings. 

At Morden, Man., 10. M. Straight (pp. 144, 143) reports confirmation of earlier 
experiments (K. S. It., 43, p. 771 ) showing that steers fattened in a burn gained 
more rapidly than those fattened in the open under Manitoba winter conditions. 
A heavy ration of roots in the early part of the ieeding juried produced rapid 
gains. 

In an experiment conducted at Brandon, Man., reported by W. C. McKillican 
(p. 153), a lot of steers fed a mixture of recleaned elevator screenings (“Stand- 
ard Stock Food”) and bran (5:2) made a daily gain of 2.13 lbs. per head, 
whereas a similar lot fed oat chop gamed only 1.42 lbs. A similar experiment 
with screenings has also been noted trom the Morden Station (E. S. K., 43, 
p. 072). 

In another experiment, reported from Indian Head, Sask,, by N. D. Mackenzie 
(p. 157), a lot of steers fed the recleaned screenings made a daily gain of 1 37 
lbs. per head, while a similar Jot fed barley gained 1.08 lbs. 

Crain sorghums v. corn for baby beeves, ,1. M. Jones (Breeder's Gaz., 80 
(1921), No. 8, pp. 81, 82).- — This is a brief report of a 105-day feeding experi- 
ment, begun November 29, with three lots of 400-lb. calves Lot 1, fed ground 
ear corn with the shock, cottonseed meal, alfalfa, and sorghum hay. made an 
overage daily gain of 2 02 lbs. per head. Lot 2 was fed ground feterita heads 
in place of the ear corn and made a gain of 2.00 lbs., while lot 3, fed ground 
nailo heads, gained 1.99 lbs. The gains were most economical in the case of 
lot 2. The test was made at the Texas Experiment Station. 

Feeding sorghum pomace as silage to cattle, C. E. Kkllog ( Ga . Col. Agr. 
Bui. 221 (1921), pp. 12, figs. 8). — In demonstration experiments at the Georgia 
Statje College of Agriculture 80 480 lb steers, fed an average ration of 30 
lbs. of sorghum pomace silage, 0.07 lbs. of cottonseed meal, 5.4 lbs. of cot 
tonseed hulls, and a very small amount of molasses, made* an average daily 
gain of 2.11 lbs. per head during a feeding period of 105,5 days. Analysis of 
the sorghum pomace silage by 1ST. W. Lowry showed it to contain 73.5 per 
cent moisture, 114 per cent crude protein, 7.82 per cent crude fiber, and 14,74 
per cent nitrogen-free extract. The heads but not the leaves are removed 
from the sorghum plants before sirup extraction. Water is a tided to the 
pomace when it is put in the silo. 

Feeding cotton seed and cottonseed products to range steers, E. B, 
Stawley (Arizona Bia. Bui. 98 (1921), pp. 481-491, figs. 2 ). — The author reports 
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a 13-week feeding experiment with 50 range steers divided into six lots, 
Two lots received a standard ration of cottonseed meal (4 lbs. when on full 
feed) alfalfa hay, and silage, and two other lots received the same roughage, 
but were given cottoon seed either whole or crushed (8 lbs. per head daily 
when on full feed). When fed in this way it was found that 1 lb. of cotton- 
seed meal (containing 33.6 per cent protein and 7.7 per cent fat) is equal to 
1SI lbs. of whole cotton seed (containing 18.5 per cent protein and 15.7 per 
cent fat). Crushing the seed did not increase the gain. 

Another lot fed almost exclusively on cottonseed meal and cottonseed hulls 
with a very limited allowance of alfalfa hay and silage made good gains 
during the early part of the experiment, but the gains diminished rapidly in 
the last few weeks. On the other hand, a lot fed silage as sole roughage and 
the same ration of cottonseed meal (5 lbs. when on full feed) made satisfac- 
tory gains throughout. 

Proximate analyses of the corn silage fed during the last 10 weeks of the 
trial, the alfalfa hay fed, and the three cottonseed products are included. 
Sorgo silage was fed during the first 3 weeks. 

The best kinds and grades of salt to use [for cattle], It. L. Hensfx 
{Breeder'# Gaz ., 80 {1921), No. 6', p. 18 1, fig . 1). — In a cooperative experiment 
conducted by the Kansas State Agricultural College on a private farm in 1920 
it was found that cattle on pasture consumed about 2,83 lbs. of salt per head 
during July, 1,80 lbs. in August, 3.17 lbs. in September, anti 1.2 lbs. in October. 
Owing to weathering about twice these amounts of salt were necessary. The 
cattle preferred granulated rock salt and blocks of evaporated rock salt to 
the harder blocks produced under pressure. 

Color inheritance in cattle, K. Kuiper {Jour. Heredity , 172 (1921 ) , No. 8 f 
pp. 102-109, figs. 8). — This is a report, with additional illustrations, of a breed- 
ing experiment with Dutch Belted cattle previously noted (E 8 It., 43, p. 375). 

A herd of albino cattle, J. A. Detlefsen (Jour. Heredity , 11 (1920), No. 8 , 
pp 87 8, 879 , figs. 2). — This is the record of the occurrence of albino cattle in a 
herd of Holsteins in Minnesota. The animals examined by the author had pink 
eyes and showed no pigment on the skin, horns, or hoofs, except in one case 
where a small black spot appeared on the ear. The original albinos were a bull 
and a heifer, both the oil spring of the same sire, a purebred Holslein, by unre- 
lated grade dams. This sire produced about 18 other calves, all pigmented. 
According to the breeder's recollection — his records were destroyed by fire — 
the albino bull mated to Holstein cows produced about 20 albinos and no pig- 
mented offspring. It was also stated that the mating albinoX albino yielded only 
albinos. 

Polydactylism in cattle, E. Roberts (Jour. Heredity , 12 (1921), No. 2, pp. 
84-88, figs. 6). — A case of hereditary polydactylism in cattle is reported. 

A grade Holstein cow with three toes on each foot was mated to a normal bull 
and produced another cow with the same toe characters. This cow in turn 
mated to a normal bull produced three bull calves, all pol.vdactylous. One of 
these showed four toes on one hind foot and five on the other. In the three-toed 
animals the extra toe was on the inside, and it is suggested that it represents 
the development of digit IT. 

Sheep [feeding at Morden, Man. |, E. M. Straight (Canada Expt . Farms 
Rpt. 1920, p. 145 ). — In a 4-week experiment in tlie fall of 1919 a lot of 8 lambs 
fed bean straw, roots, oats, and bran did not gain as rapidly during the early 
part of the experiment as a lot fed alfalfa in place of the bean straw, but to- 
ward the end they made substantial gains and returned a greater profit than the 
alfalfa-fed lot. 
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Sheep raising on the North Coast, J. W. Mathews ( Agr . Qaz. N. 8. Wales, 
82 (192 J), No. 2, pp. 91-96 ). — Experiences extending over 10 years are cited to 
sliow that the raising of sheep, even the Romney Marsh breed, is not likely to 
become a profitable enterprise on the North Coast of New South Wales, owing 
to the excessive rainfall and the high temperature. 

On dental incrustations and the so-called “gold-plating” of sheep’s 
teeth, T. Steel (Linn. Soc. N. 8. Wales Proc ., 46 (1920), pt. 3 , pp. 324-828 ). — 
The author reports mineral analyses of the incrustations often found packed 
around the teeth of sheep, cattle, man, and other mammals. The inorganic 
matter present consists largely of calcium and magnesium salts, with the phos- 
phates usually exceeding the carbonates. No trace of iron or other heavy metal 
was found. In sheep these incrustations often have a yellow metallic appear- 
ance, which has led to sensational statements about “ gold-plating " on the teeth 
of sheep. 

[Experiments with swine in Canada] (Canada Expt. Farms Rpt. 1920 , 
pp. 20, 21, 162 , 172, 190 ). — The general results of experimental work with the 
self-feeder, t.vpes of housing in winter and in summer, and the management of 
summer litters at the Central Experimental Farm are reported by G. B. Roth- 
well (pp. 20, 21 ). 

All the tests seem to indicate that self-feel hogs require about 0.1 lb more 
grain per pound of gain than trough-fed hogs. The saving in labor does not 
compensate for the increased cost of gain from self-feeding. In another com- 
parison between self- feeding and ha rid -feeding, reported from the Rostliern, 
Sask., Experimental Farm by W. A. Munroe (p. 162), the self-fed hogs made 
nearly twice the gain with somewhat more than twice the feed The self- fed lot 
reached market condition more rapidly than those on limited rations. 

In a study of substitutes for skim milk for feeding young pigs, reported from 
Agassiz, B. C, by W. H. Hicks (p. 190), fairly satisfactory results seem to have 
been obtained by the use of either linseed meal or tankage to the extent of 10 
per cent of the grain ration. Tankage to the extent of 20 per cent of the ration 
when on full feed did not prove so valuable. 

The average results of a comparison between breeds at Lacombe, Alta., are 
reported by B. C. Milne (p. 172). In these experiments the Berkshires required 
run lbs. of grain per pound of gain, the Yorkshires 5.15 lbs., and the Duroc- 
Jersoys 5.71 lbs. 

Hog feeding trials, G. A. Brown (Michigan 8ta. Quart. Bui., 4 (1921), No. 1, 
pp. 6-8 ). — The author reports the average results of three feeding trials de- 
signed to study the value of rye and barley as feeds for hogs. It Is pointed 
out that those two grains are available in Michigan two or three months 
before corn is ready for feeding. Seven self-fed lots appear to have been in- 
volved in each trial. The number of hogs used and the duration of the 
feeding periods are not stated. 

Rye proved superior to barley in economy of gain (as measured by total 
feed consumption per unit gain) whether fed with tankage or with standard 
middlings and tankage. With middlings and tankage the rye formed the 
most economical combination tested, although the gams were lower than in the 
other lots. The addition of middlings to the barley and tankage combination 
also increased the economy of gain. The check ration of corn and tankage 
produced the greatest gains and ranked second in economy of gain. The lots 
fed corn, rye, and barley with tankage ranked second in rate of gain, but this 
ration was no more economical than one of rye and barley with tankage. 

The importance of vitamins in pig feeding, J. C. Drummond (Pig Breeders 7 
Atm., 1921 r pp. 12-18 ). — The author lists a variety of feeds known to contain one 
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or more of the recognized vitamins, together with a rough estimate of the 
relative vitamin content 

Inheritance in swine, J. L, Lush (Jour. Heredity , 12 (1921), No. 2, pp. 
57-71, figs. H). — This is a report of some results of inheritance studies at the 
Kansas Experiment Station, begun by E. N. Wentworth and terminated abruptly 
in the spring of 1918 owing to circumstances connected with the war. The 
original crosses involved the use of European wild boars (Schwarzwald type) 
on Tam worth and Berkshire sows and a Berkshire boar on Duroc- Jersey and 
Tamworth sows. The results as to face and ear characteristics have been 
noted from the 1918 report of the station (E. S. R., 41, p. 74). 

The 38 Fj wild X Tamworth pigs showed longitudinal brown and sandy 
stripes on the body. The 17 Fi wildX Berkshire also showed these stripes, but 
the dark stripes were less red, while the light stripes on the belly were much 
lighter, almost white. In addition, black spots appeared on the under surface. 
The 4 F a of the Tamworth cross showed clear evidence of segregation in body 
markings, and it is concluded that there are at least two independent factors 
concerned, cue for black spots and the other for stripes. In addition, It is 
suggested that there is a factor for intensity of stripes linked to the factor 
for spots. 

Of the 10 Fi of the Berkshire X Tamworth cross 8 were red with small black 
spots and two were self- red. In the Berksh ire XDuroc- Jersey cross there were 
29 FiS all red with black spots, the red becoming lighter as the pigs grew older. 
There were 12 classes of body color, including various combinations of black, 
red, sandy, and white, recognized among the 148 F* individuals of this mating, 
but it is concluded that the results in this generation and also those secured In 
a back cross to the T>u roc- Jerseys can be satisfactorily explained by postulating 
three factors in addition to the dominant black carried by the Berkshire. Two 
of these are concerned with the production of the sandy color, and if both are 
present the color is red. The third factor is linked to black and acts as a 
diluter to one of the sandy factors when the other is absent. Some “ bicolor 
reds ” also appeared in the F a , but the author finds It difficult to account for 
them. 

Some notes on the variability in growth of the crossbreds in comparison with 
the purobreds are included. 

Experimental feeding of horses, O. A. Langelier (Camda Expt. Farms 
Hpt . 1920 , p. 120 ). — Records collected at Cap Rouge, Quo., are tabulated, show- 
ing the average feed consumption of 2 colts and 7 fillies from the age of 5 to 
83 months and also the feed consumption of 2 mature work horses during' 2.5 
years. 

Progress in horse breeding, W. S. Anderson (Jour. Heredity , 12 (1921), 
No. 8, pp. 134-137, fig. 1 ). — This is a study of the speed records of the Standard- 
bred and the Thoroughbred, with particular reference to the large number of 
horses with records that are descended from a limited number of stallions and 
to the value of the rigorous selection which is practiced in selecting race horses 
for breeding 

[Poultry experiments in Canada! (Canada Expt. Farms Rpt . 1920, pp. 
83-35, 49, 50, 122, 123 , 182, 181 ). — A chick-feeding experiment at the Central 
Experimental Farm is reported by F. C. Elford (p. 34) and F. T. Shutt (p. 50). 
Twelve pens were fed and the experiment lasted 5 weeks. The basal ration 
consisted of cracked corn, wheat, oats, bran, shorts, and corn meal. The pen 
fed the basal ration alone made the lowest gain and showed the highest mor- 
tality, while the highest gains and the fewest deaths occurred in the pens fed 
meat meal, boiled eggs, and greens, with or without milk. The basal ration 
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was also greatly improved by the inclusion of any one of these supplements, the 
most satisfactory being eggs. Other data reported from this station include 
analyses of eggs, yolks, and whites (pp. 33, 34), a summary of the results of a 
survey showing the profitableness of poultry farming in different parts of 
Canada (p. 35), and determinations of the moisture and carbon dioxid content 
of the air in incubators (p. 49). 

At Cap Rouge, Que., G. A. Langelier gives brief reports (p. 122) of studies 
of commercial grain v. screenings, dried clover leaves v. roots, skim milk v. 
beef scrap, and snow v. water, showing slightly better results with the first 
named in each case, thus confirming previously noted conclusions (E. S. It., 
43, p. 776). In a comparison of methods of preserving eggs also reported from 
this station (p. 123) only lime water and water glass gave full satisfaction. 
The other methods tested included wrapping in paper, storing in oats, and stor- 
ing in sawdust. 

A test at Lennox ville, Quo., reported by J, A. McClary (p. 132), showed that 
fattening cockerels for a 3-week period prior to slaughtering was a profitable 
undertaking. 

At luvermere, B. O., a test reported by It. G. Newton (p. 181) gave the fol- 
lowing breed averages for number of eggs required for incubation to produce 
one chick: White Wyandotte 2.7, Barred Plymouth Hock 21, and White Leg- 
horn 1 5. In comparing hen eggs and pullet eggs for setting, it was found that 
1.8 of the former or 2.3 of the latter were required per hatched chick. 

Poultry breeding contest, It. B. Thompson 1 (Arizona 81a. Circ. 41 (1921), 
pp. J f ). — This is an announcement and statement of rules of an egg-laying con- 
test to begin November 1, 1921 

. The Wyandotte standard and breed book, edited by H. A. Nourbe 
(f Buffalo]: Amor. Poultry Assoc., [1919 1, pp. 1)08, figs. 175). — This volume 
consists of descriptions o t all varieties of Wyandottes as given in the Ameri- 
can Standard of Perfection (1915), and a series of articles on breeding, feeding, 
housing, conditioning, and exhibiting the Wyandotte fowl. 

Inheritance of silkincss in fowls, S. V. H. Jones (Jour. Heredity , 12 (1921), 
No. 3, pp. 117-128, figs. 7). — A hen with silky feathers appeared in a flock of 
farm poultry of mixed breeding, mainly Brown Leghorn and Rhode Island Red, 
and was used in inheritance studies at the Wisconsin Experiment Station. 
Mated to a White Leghorn cock, she produced one cockerel and two pullets, 
all with normal plumage. The F 2 consisted of 34 normal individuals and 11 
silkies, which is as close as possible to a 3:1 ratio. The back cross of an 
Fj cock and the original Silky lien gave substantial equality of normal and 
silky. Fi birds and extracted silkies of the F 2 were used in matings with 
purebred Silkies and- birds derived from crosses between purebred Silkies and 
White Leghorns. These matings showed that the factor for silky in the 
sporadic silky birds and the factor in purbred Silkies are genetically the same. 

Examination of the literature and correspondence with poultrymen through- 
out the country indicated that the sporadic appearance of silkiness in poultry 
flocks is not uncommon. 

A hen which changed color, W* A. Lippincott (Jour. Heredity, 11 (1920), 
No. 8, pp. 842-848, figs, 7). —The ease is reported of a blue Andalusian hen that 
began to acquire white plumage in her third year. A year later she became 
entirely white. Her breeding record before and after the change was that 
of a typical Blue Andalusian. When white she was mated to a White Plymouth 
Rock (recessive white) and produced only black and blue chicks. 

The business possibilities of poultry keeping, W. C. Thompson (New Jer - 
Bey Stas., Hints to Poultrymen, 9 (1921), No. 12, pp. It, fig. 1 ). — This is a brief 
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statement of tlie advantages Of New Jersey for poultry production in respect 
to soil and climatic conditions and access to markets. 

Marketing eggs, J. F. Ware and R. L. Smith (Mont. Agr. Col. Ext. [Pub.] 
No. 4® (1921), pp. 16 , figs. 8).— Directions are given for candling, grading, and 
packing eggs, together with the text of the State law regulating the classi- 
fication and labeling of eggs, notes on exports and seasonal fluctuations in 
prices, and directions for the organization of cooperative egg-raarketing 
associations. 

DAIRY FARMING — DAIRYING. 

Boiling v. silage for dairy cows under Nebraska conditions, J. H. Frand- 
sen, J. W. Hendrickson, G. C. White, A. C. North, and E. (4. Woodward (Jour. 
Davy Sn\, 4 (1921). No. 2 , pp. 124-167, figs. 8). — This is a report of two sum- 
mers’ experiments at the Nebraska Experiment Station in which 4 cows were 
fed soiling crops and 4 summer silage. The soiling crops consisted of rye and 
wheat in the early part of the season, oats and peas (grown together) and sweet 
clover during the middle, and corn, cane, and millet toward the end. No hay 
was supplied to cows fed the soiling crops, but they had access day and night 
to the cut crops. The grain ration fed to both lots consisted of corn, bran, 
and linseed meal (4:2:1). 

The comparisons between the two groups of cows in regard to labor and feed 
required are given in the following table: 


Comparison of soiling and summer silage for dairy cows in Nebraska. 


Year and method of 
feeding. 


1914 (122 days): 

Soiling ’ 

Silage 

1915 ( Its) days). 

Soiling 

Silage 


aye 

weight 

of 

cow 

Production of 
f 4 COWS. 

Feed and labor required per 100 pounds of milk. 

i ~ ~ 

Crop 
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! 
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Fat. 

1*1- 

bar. 

Grain | 

Soil- 
ing or 
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l 

Al- 1 
falfa 
hay. ! 

Pry 

mat- 

ter. 

Crude 

pro- 

tein. 

Net 

energy. 

Lbs 

Lbs 

Lbs. 

Hr*. 

Lbs. ! 

Lbs. 

! 

Lbs j 

Lbs. 

Lbs 

Therms 

A ere s . 

893 

10, 254 

469 3 

1 77 

47. 35 

5 19. 9 


162. 8 

15 IK) 

112 4 i 

2 14 

1,014 

10,628 

413. 2 

1.21 

38.77 

153.8 

30.6 

108.7 

10. 20 

63.8 j 

1 60 

1,022 

16,708 

656 4 

1 86 

36.27 

421.1 


137. 1 

13. 23 

90.8 

2.75 

1, 052 

11,614 

517.2 

1.28 

41 83 | 

157.7 | 

36.9 

112.7 

10. 74 

67. 0 

1. 73 


Tt is concluded that the soiling system is well adapted to conditions in 
eastern Nebraska, although the summer silage system provides cheaper succu- 
lent feed. 

Wet and dry feeding of concentrates to dairy cows, II. A. Berry (Jour. 
Agr. Sei. [England], 11 (1921), No. 1, pp. 7&~98, figs, 6). — In two series of 
experiments at the West of Scotland College of Agriculture, Ayrshire cows were 
fed iri two groups by the reversal method. In both cases there was a tendency 
for the cows receiving their grain ration in the form of a warm slop to give 
slightly more milk than those receiving the grain dry. In one series the grain 
mixture consisted of bean meal, crushed oats, and cotton-seed cake, and in the 
other of crushed oats, tisb meal, milling by-products, and peanut cake. The 
roughages were swedes, hay, and oat straw. In most of the experiments the 
supply of drinking water to the cows on dry feed was ample. A heavy ration 
of swedes (112 lbs.) fed in one of the experiments in conjunction with grain 
and straw caused a decline in the yield of milk and fat and caused the animals 
to scour badly. 



16*11 


DAIRY RARMItfC — DAIRYING. 


879 


Experimental feeding of dairy cattle, G. ‘A. Langeliee (Canada Expt. 
Farms Rpt 1920 , p. 118). — In a calf -feeding project at Cap Rouge, Quo., calves 
fed whole milk until the age of 24 weeks gained 228 lbs. In fids time, calves 
fed skim milk and a home-mixed calf meal gained 219 lbs., ami calves fed 
skim milk and proprietary calf meals gained 168 lbs. The home-mixed meal 
consisted of corn, oats, and flaxseed (4:2:1). 

Data on the feed consumption of dairy heifers are also included. 

Unit requirements for producing market milk in eastern Nebraska, J, B. 
Bain, G. E. Braun, and E. A. Gannon {V. & Dept. Apr. Bill. 972 (1921), pp. 
16, figs. 2 ). — This is a report of the cost of producing milk in Nebraska for the 
Omaha market during two years, one beginning September, 1917, and the 
other September, 1919. It Is based upon field studies carried out according 
to the plans followed elsewhere in previous investigations of ibis series (E. S. 
R., 45, p. 275). Records were obtained from 21 herds during the first year 
and 17 herds in the second year. The data cover 494 7 cow years, and the 
average production was 5,823 lbs. The following table summarizes the average 
feed and labor requirements for the two years: 

Miscellaneous expenditures and amounts of feed and labor expended in pro 
(Dicing milk for the Omaha market. 


Basis of computation and ! Mill 
season 


Per cow* Lbs, i 

November to April 120 j 

May to Octobei . .. . > 

Entire war 1 163 I 
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15 
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. 108 . 788 

;! j”' 

30.2 i 2.4 

12 C 
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There were about 244 lbs. of manure saved in the winter and 20 in the sum- 
mer per 100 Jbs. of milk. About 50 per cent of the cows calved between Novem- 
ber and April and 43 per cent during the remainder of the year. Feed and 
bedding totaled 44.3 per cent of the gross cost (including depreciation), pasture 
11.7, laltor 16.8, depredation of stock 2.6, and other costs 24.6 per cent. Credits 
for manure equaled 7.4 per cent of the gross cost and credit for calves 6.2. 
During the winter 54.3 per cent of tlie labor was performed by the managers, 
20.4 per cent by hired men, and 19.3 per cent by women and children. In the 
summer the corresponding percentages were* 51.1, 21.1, and 27 8, respectively. 
In the winter 91.7 per cent of the human labor and in the summer 87.1 per cent 
was used for production as distinct from handling and hauling the milk. 

To keep a bull for a year required 823 lbs of concentrates, 3,749 lbs. of dry 
roughage, 3,026 lbs, of succulent roughage, 135 lbs. of bidding, and 16.1 hours 
of human labor besides pasture costs and miscellaneous charges. 

The milk situation in Ontario, J. A Rudotck (dour. Dairy Sri., 4 (1921), 
No. 2, pp. 11 4-128 )- — The author discusses the economic aspects of milk produc- 
tion in Ontario, and in Canada generally, as influenced by world condition*, 
since the war. The Finch Dairy Station, which is operated on a strictly com- 
mercial basis by the Dominion Dairy Branch, is cited as an example of the 
advantage to the milk producer of having more than one outlet for his product. 
The station manufactures butter and cheese in proportions controlled by market 
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conditions, and is prepared whenever prices warrant to ship raw or pasteurized 
milk and cream, properly cooled, to city markets or to condenseries. It has 
steadily increased its business, although numerous cheese factories and con- 
denseries have failed. 

Official cow testing in Michigan, E. B. HrNT ( Michigan Sta. Quart But, 4 
(1921), No. 1, pp. 19-28). — This is a summary of official records made in the 
State in the year 1920-21. 

Dairy bacteriology, [8.] Orla-Jensen, trans. by 1\ S. Amjp (London: J. d A . 
Churchill , 1921, 2. ed., rev. and enl pp. XII +180, figs.. HO). — This translation 
is based on the second Danish edition (1916), but references to a number of 
more recent researches have been added by the author. The scope of ithe 
volume is the same as that of the German edition (E. 8. It.. 80, p. 077). The 
translator remarks that “ the author has had the unique experience of an inti- 
mate knowledge of the highly evolved dairy industries of Iwo countries so 
widely different as Denmark and Switzerland, and, as the reader will find, he 
is keenly interested in the \aluable work which has been carried out in English- 
speaking countries, particularly in America.” 

Acidity and quality, F. W. liousftA (Jour. Dairy* 8ci., 4 (1921), No. 2, pp. 
105-113). — This is a discussion in which the author upholds the practice of 
neutralizing cream for butter making. 

Neutralization of cream. - Date and amount of the reaction in flash and 
batch (or holding) pasteurizers, A. A. Ramsay ( N . N. Wales Dept Ayr., 8ci. 
But 17, 1920 , pp. 22, pis. 2) — Laboratory and factory experiments are reported 
continuing the work of OVallagbun and Ramsay (E. 8. it., 48, p. 75). 

The mixing of cream and neutralizing agent was more rapid and uniform 
with the flash method of pasteurization than with the holding method. Wide 
differences were tound in the efficiency of holding plants in actual use in 
creameries. In using sodium bicarbonate with the flash system there appeared 
to be a slightly greater reduction in acidity than was expected by theory. On 
the other hand, the actual reduction in acidity by lime was less than the 
computed 

Investigation of the influence of temperature on enzyms, particularly 
rennet and pepsin, A. Konig (Biochem. Xtschr ., 110 (1920), No. 5-6, pp. 266- 
286, figs. 2). — In this study of the influence of temperature on the potency of 
rennet, pepsin, and diastase, the author reports that rennin in dilute aqueous 
solutions is more susceptible to destruction by heat than is pepsin and con- 
cludes that the two are entirely separate enzyms. It is held that milk possesses 
properties which tend to protect rennet from the destructive action of heat. 

On the determination of the efficacy of rennet, II. A. 8 irks (Dept. Landb., 
Nijv. en Handel [ Nederlands\ , Ter slog. Land bon wk . Qnderzoek. Rijksland- 
bouwproefstd , No 25 (1921), pp. 83-114) - — The author reports observations 
indicating that solutions of milk powder are better than fluid milk for test- 
ing commercial samples of rennet, owing to the greater stability and the pos- 
sibility of having a medium of constant chemical composition. Casein solu- 
tions were found to be too unstable a substitute. 

What is a fair standard for ice cream? R. M. Washburn (Jour. Dairy Sd. r 
4 (1921), No. 3 , pp. 231-239 ; also in Creamery and Milk Plant Mo., 10 (1921), 
No. 7, pp. 62, 64, 67, 78). — The author shows the great diversity in State and 
muuicipal requirements as to the minimum fat content of ice cream, and claims 
that they are in general too high (being based usually on cream standards) to 
make ice cream a balanced food. A 10 per cent fat standard for vanilla ice 
cream and an 8 per cent standard for ice creams containing fruit, chocolate, 
etc., are recommended. 
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Official grading and control of dairy produce for export, J. A. Ruddick 
(Jour. Dairy 8ci 4 (1921), No. 8, pp. 218-230). — The author describes the prac- 
tices of the New Zealand Government in grading ail dairy products destined 
for export, outlines the less complete systems in use in Denmark, Sweden, and 
Holland, and the non compulsory inspection service of the IT. S. Department of 
Agriculture, and finally points out the advantages to Canada which would be 
expected to follow the application of compulsory Government grading to ex- 
port cheese. 

VETEBDTARY MEDICINE. 

Sixth biennial report of the Louisiana State Live Stock Sanitary Board, 

1018—1920, E. P. Flower (La. Mate Live Stock San it. Bd. Men Rpt ., 6 
(1919-1920), pp. 117 , figs. 12). — Included in this report are accounts of anthrax 
or charbon, blackleg, cerebral mycosis, glanders, and bog cholera, and means 
for their control. 

Notes on veterinary pathology in Morocco, 1913—1018, H. Velu (Laval, 
France: L. Barn6oud <& Co., 1919, pp. 229, figs. 9). — This is a report of investiga- 
tions made of 'diseases of live stock in Morocco, some of the more extensive 
of which are the following: Trypanosomiasis of horses, a clinical and experi- 
mental study (pp. 32-99) ; equine spirochetes (pp. 74-82) ; swine pox (91-100) ; 
contagious septicemia of swine (pp. 118-120); epizootic lymphangitis, which 
includes a bibliography of tour pages (pp. 132-187) ; etc. 

Annual report of the civil veterinary department, United Provinces, for 
the year ending March 31, 1920, E W. Oliver ( United Piovs. \ India] Civ. 
Vet. Dept. Ann. Rpt., 1920 , pp. [6'1T -22, pi /). — The usual annual report (E. S. 
R.,* 41, p. 874). 

Safeguarding farm stock from disease, M. Henry (N . S. Wales Dept. Agr., 
Farmers' Bui. 137 (1921), pp. 40). — This is a popular summary of information. 

Administration of the meat inspection law by the Bureau of Animal 
Industry during the war, W. N. Neil (Jour. 4 mer Vet. Med Assoc, 58 
(1921), No. 6, pp. 711-714). 

Instructions and interpretations regarding the regulations governing 
the inspection of meats ([Ottawa: Canada] Dept. Agr., Health Anim. Branch, 
\1921 1, pp. 52) — Data relating to rules and regulations governing inspection of 
meats are presented 

Animal castration, G, It. White (Chicago: Amer. Vet Pub. Co, 1920. 2 ed., 
rev., pp. f JI]-\-222, pis. 2, figs. 216). — This is a second, revised edition of the 
work previously noted (E, 8. K, 32. p. 578) 

The loco problem, C. I). Marsh (Producer, 3 (1921), No. 1. pp. 5-8, figs 3 ). — 
This is a popular discussion of the subject. 

Phenol coefficients, F W. Tilley (4mcr Jour Pub Health, 11 (1921), No 6, 
pp. 518-519). — The author states that a phenol coefficient indicates relative 
germicidal efficiency under laboratory conditions only and has no practical value. 
Users of disinfectants ordinarily follow directions and employ the dilutions 
recommended by the manufacturers. The author suggests that we make certain 
that the recommended dilutions are efficient and cast aside the coefficient. 

A new method of adding cresol to antitoxins and antiserums, O. Krum- 
wiede and E. J. Banziiaf (Jour. Infect. Diseases, 28 (1921), No. 4, pp. 867- 
878). — A mixture of equal parts of ether and cresol is suggested as a new 
preservative for antitoxins and serums. It is said to have the advantage over 
pure cresol of causing a much smaller precipitation at first, of being more 
strongly antiseptic and of possibly reducing the incidence of adverse reactions. 
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Some notes on parasitic anaphylaxis, L. H. Wright ( North Amer. Vet., 2 
{1921), No. 8, pp. 871-878, 896). — The author’s investigations, here reported, 
conducted at Reno, Nev., are said to be incomplete, and while no definite con- 
( Jusions can he drawn several factors have stood out, which he summarizes as 
follows : 

“On autopsy all of the horses were found to harbor Gastrophilus and strongyli 
except as noted below. The only two animals that have been definitely killed 
from parasitic anaphylaxis were two horses, hots ( Gastrophilus spp.) being 
used. Both of these horses had been used for the production of antihemorrhagic 
septicemia serum. One on autopsy had no Gastrophilus present, the other had 
a moderate number. 

“ The hot material used for the other equine injections was the same or similar 
io that used for these two, but the animals did not succumb although they were 
given similar doses and in some cases severe symptoms were shown. This raises 
the question : What, if any, effect did the use of the animals for serum produc- 
tion have on their subsequent susceptibility to parasitic anaphylaxis? 

“Injections of Strongyli material into horses produced anaphylactic shock, 
but it was less severe than that from Gastrophilus spp. There was apparently 
a tolerance established for the parasitic material, because the subsequent injec- 
tions produced less severe or no symptoms at all. Apparently the anaphylaxis 
is specific, in general no symptoms being shown in species other than that from 
which the parasites were taken. 

“ In the animals other than horses no positive symptoms were shown. No 
parasites of any kind were found in any of those autopsied ; a few of them, 
however, were not autopsied. . . . 

“From examination of pus as the result of the injection, in general a large 
percentage of eosmophiles was noted, pointing toward a specific stimulus from 
the parasitic material. There seems to be a tendency for this specific stimulus 
to disappear rapidly, and pus cells take the place of the eosinophiles.” 

Experimental Investigations of the biology of the blackleg bacillus, Y. 
Uchimura (Ztzchr. II up. u. Infekt ion shrank ., 92 {1921), No. 2, pp. 291-820). — 
This account includes a bibliography of 38 titles. 

Bacillus botnlimis (type A) associated with fatal pasture disease of 
horses, R. Graham and H. R. Schwarz?: {Jour. Infect. Diseases, 29 {1921), 
No. 2, pp. Wt-119 ). — “ B. botulinus type A was isolated from the spleen of a 
horse that displayed typical symptoms of an endemic syndrome occurring In 
certain pasture-fed horses in New Jersey. In immunologic tests, as well as 
cultural examinations, this strain is indistinguishable from B, botulinus occur- 
ring in olives and spinach, which proved to be the cause of outbreaks of botu- 
lism in man. On repeated examination the one sample of hay obtained from a 
pasture in which the horses had died proved free from B . botulmus and other 
toxic anaerobes. Until the pathogenic arid saprophytic characters of B. botu- 
Unus throughout its cycle in nature are more definitely established, the signifi- 
cance of the type A strain found m the equine spleen is not definitely concluded. 
In the light of our present knowledge, fortified by clinical evidence in afflicted 
animals, the bacterioiogic findings herein recorded may be diagnostic of equine 
botulism.” 

Epizootic lymphangitis, J. Bagtt6 {Porto Rico Dept. Agr. and Labor 8ta. 
Gire 40 {1921), Spanish ed., pp. 8 , 4). —A brief popular account of this disease, 
known in Porto Rico as “ lamparfm ” or “ nml do botfin.” 

The suceptibility of small experimental animals to foot-and-mouth dis- 
ease, M. Hobmaieb (Dent. Med. Wchnschr 47 {1921) t No, 22, pp, 616-618).— 
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Guinea pigs, rabbits, rats, and chickens are susceptible to foot-and-mouth dis- 
ease and suffer from the acute and abortive forms. The incubation period in 
the guinea pig is usually from 2 to 3 days, extending occasionally to a week or 
even 12 days. 

Concerning a new parasite of “tristeza,” J. Ltgni£res {Rev. Soc. Med . 
Vet. [Buepos Aires], 4 {1919), No. 5, pp. 144-149).- — The small piroplasm de- 
scribed by Quevedo 1 as Babesia minor is considered by the author to represent 
Piroplasma argentinum . See also another note by Quevedo (E. S. lt. r 43, p. 
182). 

Recovery from rabies, with reports of cases of treatment paralysis and 
of recovery of animals apparently rabid, J. Mcl. Phillips, F. Berry, and 
J. H. Snook {Jour. Infect. Diseases, 29' {1921), No. 1, pp. 97-108). — “Spon- 
taneous recovery from rabies naturally acquired, while rare, does occur. The 
saliva of an animal which recovers from rabies may have been extremely viru- 
lent during the course of the disease. As early as 38 days after recovery from 
street rabies in a dog, the infeetivlty of the brain may disappear and Negri 
bodies be absent. Therapeutic measures to control the symptoms in developed 
rabies in man should not be so heroic as to themselves endanger the life of the 
patient, for there is a possibility of recovery.” 

Blood transfusion in the hypeiimmunization of cattle against rinder- 
pest, It. Sackohem {Cornpt. Rend. 8 oe. Biol. [Paris], 85 {1921), No. 20, pp. 12, 
18 ). — The author claims to have had good results in the hyperimmunization of 
cattle against rinderpest by the direct transfusion of blood from an infected 
animal into the animal to be immunized. The animals thus hyperimmunized 
are .said to furnish a serum superior to that obtained by tlie customary methods. 

Testing of antistreptococcus serum, E. M. A. Enlows (Amer. Jour . Pub. 
Health, 11 {1921), No. 8, pp. 733-788) .—This contribution from the U. S. Public 
Health Service reports the results of a few experiments made to determine the 
protective properties of anti streptococcus serums against certain types of 
Hireptococnts kemolptieus. It is pointed out lhat a satisfactory method for the 
sandardization of such serums is rendered difficult by the present unsatis- 
factory classification of the streptococci and the uncertainty of etiological con- 
nection of any species or group with a particular pathological process. 

A comparison of monovalent serums obtained by the immunization of rab- 
bits with different strains of streptococci and various commercial serums 
showed that it is possible to obtain serums of higher protective properties than 
the majorty of those now being produced. It is suggested that more potent 
serums would probably be obtained if they were not produced by the injection 
of such a large number of heterogeneous types, 

A scrum prepared by the immunization of chickens by intraperitonea 1 inocu- 
lation of heated cultures of three homologous strains of 8. h&molptu us was 
found to give no greater protection against homologous types of hemolytic 
streptococci than was afforded by a polyvalent horse serum prepared by E. K. 
Tingley. Serums prepared from toxic filtrates of streptococci according to the 
method suggested by Clark and Felton (E. S. It., 40, p. 83), proved to have no 
protective value. 

Tick paralysis, S. Dodd {Apr. Qaz. N. 8. Wales, 32 {1921), Nos. 4, pp. 265- 
272; 5 , pp. 331-337). — Experiments reported confirm the popular belief that one 
of the so-called scrub ticks, namely, Ixodes holoeyclus , is capable of producing 
a very fatal affection in animals, the main feature of which is a progressive 
motor paralysis. A bibliography of II titles is included. 


^Eev. Soc. Med. Vet [Buenos Aires], 3 (1018), No. 14, pp, 504-509, 
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Policies of the Bureau of .Animal Industry in cooperative tuberculosis 
eradication work, J. A. Kiernan (North Amer. Yet., 2 (1981), No. 8, pp. 
858-86/,). 

Chaulmoogra oil in the treatment of tuberculosis, W. L. Culpeppeb and 
M, Ableson (Jour. Lab. cmd Clin. Med., 6 (1921), No. 8, pp. 415-486, figs. 4 )* — 
This is a preliminary report of an investigation of the action of chaulmoogra 

011 in experimental tuberculosis, the scope of the work including an investiga- 
tion of the most satisfactory fraction of the oil and the most effective method 
of administration, the possible pathological effects of large doses of the oil, 
the bactericidal properties for tubercle bacilli in vitro, and the effect of admin- 
istration under the most favorable conditions on the development of artificially 
induced tuberculosis in guinea pigs. 

One per cent solutions of the soluble acid sodium salt of the four acid frac- 
tions of chaulmoogra oil, prepared by the method of Hollinan and Dean, 1 aa 
modified by T. B. Aldrich, were apparently the most active and least irritating 
when administered intraperitoneally. The salts in this concentration were 
found to be not only nontoxic but to cause a marked increase in the rate of 
growth of the experimental guinea pigs. The salts showed specific bactericidal 
action on tubercle bacilli in dilutions up to 1 : 10,000. Of 12 animals inoculated 
with virulent human tubercle bacilli and not treated all died except 1, and of 

12 treated animals only 1 died. 

Therapeutic value of chaulmoogra oil and its derivatives in experi- 
mental tuberculosis, O, Vokgtlin, M. I. Smith, and J. M, Johnson (Jour. 
Am,er. Med. Assoc., 77 (1921), No. IS, pp. Kill -1020, figs. S ) . — An exhaustive 
test of the value of chaulmoogra oil and its derivatives in the experimental 
tuberculosis of guinea pigs is reported with unfavorable results. 

Three series of animals including, with controls, from 85 to 149 animals each 
were used. The first series received an initial inoculation of 0.001 mg. and 
the other two 1 mg. of human tubercle bacilli emulsion The subsequent treat- 
ment consisted of the intravenous injection of sodium chaulmoogra to, ethyl 
chaulmoogra te in olive oil, chaulmoogra oil, and iodin -saturated ethyl cliaul- 
raoograte in varying doses. In no case did the treatment have any favorable 
effect on the mortality rate, growth curves, and extent of lesions found afc 
necropsy of the experimental animals. 

Epidermoid carcinoma in domesticated animals, 8. A. Goldberg (N. Y. 
State Vet . Col. Rpt ., 1919-20, pp. 170-180, pis. 5). — The author concludes that in 
the domestic animals the epidermoid carcinomata are the most common of 
the malignant epithelial tumors, and that epidermoid carcinoma originates 
more frequently at the places of transition between the skin and modified 
squamous epithelium, or between squamous and other types of epithelium. 

Studies on the normal blood of the domesticated animals, 0. E. Hayden 
and M. Tubangui (N. Y. Stale Vet. Col. Rpt., 1919-20, pp. 181-192).—' “ The 
Folin and VVu method has the marked advantage in the initial preparation 
of a protein-free filtrate from a small sample of blood. The filtrate enables 
the laboratory worker to test for all of the extractives noted by the use of one 
sample. The system offers a rather simple and easily applied method for 
blood analysis. 

44 Our results for total nonprotein nitrogen do not vary greatly when com- 
pared with others noted. The lowest average is 81 mg. per 100 cc. of blood 
from cattle. The highest average is 85 mg, in the blood of swine. The vari- 
ations in our results are no more marked than those obtained as between other 
workers. 


Jour, Cutaneous Pipea&ep, 37 (1910),, No. 6, pp. 307-386. 
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44 The average for urea in cattle is 18.8 mg. per 100 cc. of blood; horse 17.8, 
sheep 17*8, and swine 19.0. It is to be expected that the urea readings would 
be higher in the blood of omnivorous than in herbivorous animals. On the 
whole it has been so proven in the hands of other laboratory workers. While 
our uric acid readings are many times higher than those quoted, we feel that 
they do not vary far from the actual quantities. It is to be remembered that 
all of these readings for any substance noted in our results have been made 
using whole oxalated blood. 

“ Results for ereatin have been rather stable when compared with other 
averages. We find the average for cattle to be 1.84 mg. per 100 cc. of blood ; 
horse 1.8, sheep 1.26, swine 1.42. 

“ Sugar values for the cow have averaged 96 per 100 cc. of blood ; horse 106, 
sheep 105, swine 97.1. The percentage in any of these animals seems to us 
to he within the limits of expectation.” 

A preliminary study of the normal variation in the temperature of 
rattle, E. A. Hewitt (Jour, Anver. Vet. Med. Assoc., 58 (1921), No. 5, pp. 
544*548 ). — The author concludes that the normal range of variation in the 
temperature of cattle is somewhat higher than is usually given, there being 
a range of 4.4° F. in extreme cases. The average normal temperature was 
found to be around 101°. There are differences in individuals in their daily 
variation. Water, if given cattle at accustomed times and quantities, usually 
causes little variation in the temperature. 

Researches upon the diseases of breeding cattle, W. L. Williams (N. Y. 
State Vet. Col. Rpt., 1919*20, pp. 55-66).— This paper deals with tubal infections, 
the genital infections of bulls, und Use influence of intrauterine infections of 
Uie fetus upon tbe temperature of new-boni calves. 

* The bacterial content of the genital tract of cattle, and Its relation to 
calf infection, C. M. Carpenter (Jour. Amcr Vet. Med. Assoc , 58 (1921), No. 6, 
pp. 676-688 ). — This is a report of bacteriological studies of the female genital 
tract of cattle. 

The diseases of the oviduct of the cow and their relation to sterility, 
H. L. Gilman (N. Y. State Vet . Col. Rpt., 1919-20 , pp. 128-154, pis. 9)— The 
author's investigations have led him to conclude that “streptococcic salpingitis 
with or without atresia of the lumen is apparently quite common in herds in 
which sterility and abortion are present. Its relation to the production of 
sterility seems to be very important in many cases. This form of salpingitis 
is not recognizable on clinical examination, except when accompanied by a 
perisalpingitis with the formation of connective tissue strands on the mesosal- 
pinx, It is suggested that the tube may harbor organisms which, if pregnancy 
takes place, may be directly or indirectly associated with abortion.” 

The sterility of cattle, its recognition and treatment, E. IIlss (Die 
Sterilitat des Rindes, ihVe Erkennung und Reh auditing. Hanover: M d II. 
Schaper , 1920, pp. 177, figs. 36 ). — This work deals with the anatomy of the 
ovaries (pp, 7-16), cystic* degeneration of the ovaries (pp. 16-152), pyometria 
(pp. 156-166), enucleation of the corpus luteum (pp. 106-170), and hypertrophy 
of the corpus luteum (pp. 170-174) A bibliography is included (pp. 175-177). 

A study of an unusual case of sterility in a young heifer, W. L. Boyd 
and D. C. Beaver (North Amcr. Vet., 2 (1921), No. 2, pp. 75*79). — The study 
here reported in detail has been summarized as follows : 

“ Bacillus pyogenes seems to be the most virulent of the organisms present, 
and responsible for the chronic changes observed. This appears logical to us, 
for pyogenes has never been observed in our studies on sterility except in 
purulent inflammations of the genitalia, and appears to be almost always present 
under such conditions. 

78432° — 22 7 
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“ Tlie chronic changes descried include : First, abscess in right ovary j second, 
cyst in left ovary; third, adhesions about ovaries, bringing them closely in 
contact with the uterus; fourth, purulent salpingitis; fifth, pyometra ; sixth, 
atrophy and cystic degeneration of many uterine glands. This combination of 
conditions justifies the diagnosis of incurable sterility 

Infectious abortion studies, B. T. Simms and F. W. Miller ( Jour . Amer. 
Vet. Med . Assoc., 58 {mi), No. 5, pp. 582-585 ).— The results obtained by the 
authors at the Oregon Exjierimenl Station lead them to recommend the follow- 
ing measures for control and eradication of the disease: 

“ Abortion free herds may be built up from abortion-infected herds by adopt- 
ing methods of herd management which will prevent exposure of heifers after 
they reach sexual maturity. Testing all cattle and eliminating the reactors 
will certainly tend to control and possibly eradicate abortion. The most com- 
mon method of spread is through exposure of cows and pregnant heifers to 
infected cows and premises. Cattle owners should protect their herds by not 
allowing exposure to any sexually mature cows unless it is known that these 
animals are free from the disease. In buying females to be added to the herd, 
young unbred heifers should be preferred.” 

The herd restraint of abortion disease In cattle, J. P. Turner (Jour. 
Aurer. Yet. Med. Assoc., 58 (1921), No. 5, pp. 586-542 ). — This is a report of 
observations made in a herd of 200 cows and 50 heifers, covering the period 
since the year 1000. The results lead the author to consider it necessary to 
discontinue the purchase of susceptible cows for aborting herds and depend 
upon hulls to raise the herd milk standard. In this manner a herd immunity 
Is established. 

“ Loi n disease ” or lumbar paralysis, A T. Kinsley (Vet Med., 16 (1921), 
No. 7, pp 24-50, ftps. 9 ) . — Loin disease is the name of a condition or disease of 
cattle occurring in the central region of Texas. It is characterized in the 
beginning by disturbances of locomotion. The affected animals soon go down 
and remain in f lie deouhifal position until death. Typical cases of this affection 
are said, on apparently reliable information, to have occurred in 1000 or earlier, 
although it is maintained by some that the disease first appeared in 1918 or 
1910 The affection is more or less prevalent in the coastal region of Texas and 
is reported to extend for at least 100 miles inland. The course of the disease 
varies from 24 hours to 4 or 5 days in the majority of cases. Some few cases 
will live for 20 days or even longer, and a very small percentage recover. The 
cause of the dfsease had not as yet been determined 

A study of the morphology of Piroplasma (Gonderla) mu tans of cattle, 
E. 8 ergen t (Ann. Inst Pasteur, 35 (1921), No. 8, pp. 193-203, pi. 1 ). — This 
report of studies of P . mu tans includes a bibliography of 37 titles. 

lloviue coccidiosis in British Columbia, with a description of the para- 
site Eimcria canadensis n. sp., E. A. Burns (Jour. Amer. Med. Assoc., 58 
(1921), No. 6, pp. 638-662, fiqs. 5J)). — “A dysentery due to coeeidia has been 
affecting range cattle of all ages in British Columbia. It occurs in the dry 
interior of the province and usually in the winter. Out of 165 visibly affected 
animals 50 died (30 per cent). Young animals suffer the most severely. Fatal 
cases die usually in from 2 to 5 days after showing symptoms, and within 24 
hours of death are subject to fits of not more than a minute’s duration, death 
being in convulsions. The principal lesions are confined to the rectum of older 
animals and to the small intestine of young calves. 

“The following treatment was found effective in controlling the disease: 50 
lbs. of a mixture consisting of sulphur 2 parts, sulphate of Iron 2 parts, salt 6 
parts, was mixed with 100 lbs. of linseed oil-cake meal, and was fed in troughs 
to 300 head per day for two weeks. 
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“ The cocddium responsible shows several differences from available accounts 
of E. zurrU, and also differs from cocci dia of New Jersey calves reported by 
Smith and Graybill of the Rockefeller Institute [E. >S. H., 10, p. 185]. The 
name E. canadensis is proposed. 

“ Symptoms develop in 14 days after the ingestion of infective obeysts. It 
is apparently only pathogenic for cattle. Odcysts may he infective within 3 
days of being passed, and have been infective after 13 months when kept under 
adverse conditions in the laboratory. Infected ground should be treated with 
some form of lime and then deeply ploughed.” 

A list is given of 17 references to the literature. 

Verminous bronchitis of calves, J. Bacut# (Porio Rico Dept. Agr. and 
Labor Bta. Cire. 88 ( l Oil), Spanish ed , pp. 7, figs. 2 ). — A brief popular account 
of this parasitic affection, 

A study of an organism from nephritis in sheep, C. 1\ Fitch and D. C. 
Beaver (Jour. Infect , Diseases, 28 (1921), No. 4. pp . 845-251). — “An organism 
for which we propose the name Bacterium noph ritvUs or is has been isolated 
from three cases of ovine nephritis. Two strains of this organism have slightly 
different IN values in various carbohydrate mediums. Further experiments are 
necessary before the channel of infection of this organism can be told with 
certainty. This organism is nonpathogenic for guinea pigs and rabbits. Ap- 
parently a somewhat dose relationship exists between the organism here de- 
scribed and Bacillus nephritidis cqui Meyer. The serologic investigations do 
not yet permit positive conclusions.” 

[ Occurrence of stomach worms of sheep], E. M. .Straight (Canada Expt. 
Farms RpL 1920 , p. 1^5).— The stomach worm (Btrongylus contort us) was a 
sfmroe of groat loss to spring lambs in the vicinity of Morden, Man., during the 
spring and summer of J010, many fanners in the district losing practically all 
their lambs. A post-mortem examination made of two that were lost at the 
station farm showed the presence of B. contorius in very large numbers and of 
Taenia expanse- in medium numbers. By starving the lambs for a period of 
24 hours and then administering a drench consisting of 1 tablespoonful of 
gasoline, 5 to 0 ox of fresh cow’s milk, and 1 tablespoonful of raw linseed oil, 
thoroughly mixed, quite satisfactory results were obtained, and it was not 
found necessary to repeat the dose. 

The course that surra runs in camels when naturally contracted and 
when artificially inoculated, H. E. Cross < Agr. Research Inst. Pusa Bui. 98 
(1921), pp. 19, pis. 3). — The studies reported show a high mortality to follow 
when camels are naturally infected with surra. 

The course that camel surra runs in ponies, buffaloes, and other ani- 
mals, H. E. Cross (Agr. Research Inst. Pusa Bui. 99 (1921), pp. 19, pi. 1 ). — 
The details of investigations conducted are reported. 

Field and laboratory diagnosis of swine diseases, W. W. Dimock ( North 
Amer. Vet., 2 (1921), No. 8, pp. 128-127). — The author here reports briefly upon 
20 herds of swine with which the Kentucky Experiment Station was called 
upon to assist in diagnosis and recommend treatment and preventive measures. 

Internal parasites of the hog, J. lUciuf: (Porto Rico Dept. Agr. and Labor 
Sta. Cire. 86 (1921), Spanish ed., pp. 3-9, figs. 6). — This is a brief account of 
internal parasites of the hog in Porto Rico. 

Pulmonary ascariosis in young pigs, H. B. Raffensperger (Jour. Amer. 
Vet. Med. Assoc., 58 (1921), No. 5, pp. 592-595) . — Observations were made of a 
herd at Bushnell, III., in which 03 pigs farrowed in September were reduced by 
death to 55 by October 8, of which only 24 appeared normal, the others being 
affected with thumps. In post-mortem examinations of two, a sear ids were 
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found in tho lungs of both, seven larvae being present In one microscopic 
preparation made from a few drops of mucus taken from the right bronchus 
of one of the pigs. The evidence that the losses among the pigs on this farm 
were the result of pulmonary ascariasis is very clear from the post-mortem 
examinations. 

A plan of managing young pigs to avoid losses from n sounds is presented. 

The tapeworm of swine, J, BAcnrf: ( Porto Rico Dept Apr. and Labor Sta. 
Circ . 37 (192 1), Spanish e<l., pp. 5-7, fig. 1). — This is a brief account of the 
pork tapeworm. 

The bacillus of swine erysipelas isolated from urticarial lesions of swine 
in the United States, G. T. Creech (Jour. Amor. Vet. Med. Assoc., 59 (1921 ) , 
No. 2, pp. 139-150, fig. 1). — It is pointed out that urticaria or “diamond skin 
disease ” in Europe is caused by Bacillus erysipelatis suis or rotlauf bacillus, 
the invading organisms in this mild form being no doubt very much attenu- 
ated. The failure to infect healthy pigs with cultures obtained from the 
chronic type of lesions, which are otherwise typical of B. erysipelatis suis , 
should not, in the author’s opinion, be taken as evidence that such organisms 
are not a true type of the erysipelas bacillus. The evidence obtained rela- 
tive to the organisms isolated from urticarial legions of swine in the five 
different cases described in the present account is considered sufficient to war- 
rant the conclusion that these organisms are a type of B. erysipelatis suis, 
and that the disease urticaria or diamond skin disease now existing in the 
United States should in the future be classified as a chronic form of swine 
erysipelas, just as it has been heretofore in European countries. 

African horse sickness (Pestis ©quorum), A. Theiler (Union So. Africa 
Dept Agr ., Sci. Bui. 19 (1921), pp. 32). — This is a summary of information on 
African horse sickness. 

On the etiology of enzootic meningo-enoephalitis (Borna disease) of 
equities, R. Kraus, L. Kantor, and It. Qutroga (Rev. Soc. Med. Vet. [Buenos 
Aires ], 5 (1920), No. 3, pp. 122-143, pis. 31). — This paper lias been noted from 
another source (E. 8. R. t 44, p. 280). 

A bacteriological study of abscess of the feet of hens, B. F. Kattpr (Jour. 
Amer. Vet. Med. Assoc., 59 (1921), No. 2, pp. 218-226 , fig. 1). — In investigations 
of abscesses of the feet of White Leghorn liens made at the North Carolina 
Experiment Station, the author isolated Staphylococcus pyogenes aureus in 
pure culture from all cases. 

A study of cloacitis iii the domestic fowl, S. A. Goldberg and ,T. F. Benson 
(N. 3\ State Vet. Col. Rpt., 1919-20, pp. 203-222). — Data here presented have 
been noted from another source (E. S. R., 44, p. 881), 

Studies on the development of Ascaridia perspicillum, parasitic in 
fowls, J. E. Ackebt (Abs. in Amt. lice., 17 (1920), No. 5, pp. 331, 332).— In 
studies in Kansas, 100 out ot 424 local fowls examined were found to be in- 
fested by A. perspicillum. 30 or more worms usually having a visible effect 
upon the fowl and frequently causing its death. Within 28 hours after in- 
gestion of eggs containing motile larvae the fowl’s small intestine becomes 
filled with the young active nematodes, which besides breaking through the 
shell have increased their length 25 per cent. The larvae double their length 
in 3 days and are nearly half grown in 30 days. A single larva is said to have 
been found in the lung and one in the trachea. 

“That the ova of this species are somewhat resistant to extremes of hu- 
midity and temperature is indicated by their continuous development through 
at least 7 days’ exposure to the sun in June and July at temperatures of 23 
to 83° O. and by their ability to endure 15 hours of continuous freezing at 
temperatures between 11,6 and — SV* 
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Ooccidia as a cans© of quail disease, B. A* Gallagher (Jour, Amer . Vet. 
Med, Assoc 59 (1921), No . 1, pp. 85-88 ).— The author concludes, from the study 
of quail disease here reported, that the coeeidium must be considered as a 
causative agent. 

“This evidence is supported by the fact that lesions of a similar necrotic 
nature are found in coceidial and other protozoan infections, such as coccidiosie 
of the liver of rabbits and young chicks and enterohepatitis of turkeys. The 
experiments, while not sufficiently numerous to warrant elimination of the 
colon bacillus as another causative factor, showed that quail disease could be 
induced by allowing birds to consume material containing ooccidia, whereas the 
injection or feeding of B. coH isolated from a case of quail disease failed to 
reproduce the disease. The finding of B. coli outside the intestinal tract and 
especially in the liver of birds dead of quail disease is not of sufficient weight 
to give it primary etiological importance. This is particularly true in view 
of the absence of experimental proof that B . coli is capable in itself of inducing 
a case of this disease/’ 


rural engineering. 

Elements of engineering geology, H. Hies and T. L. Watson (Netv York: 
John Wiley & Bans, Inc, 1921, pp. V-\-865, pis . 5, figs. 21$).— The aim of this 
book Is to emphasize the xjracticol application of the geological subjects treated 
to engineering work. It contains chapters on the important rock-making min- 
erals; rocks and their relations to engineering work; structural features and 
metamorphism; rock-weathering and soils; development work, and control of 
rivers; underground water; landslides, land subsidence, and their effects; rela- 
tion of wave action and shore currents to coasts and harbors; origin and rela- 
tion of lakes and swamps to engineering work ; origin, structure, and economic 
importance of glacial deposits; road foundations and road materials; and ore 
deposits; and an appendix on geologic column. 

Hydraulics with working tables, E. S. Bkllasts ( London : Chapman & Ball , 
Ltd.; New York : I). Van Nostrand Co., 1920, 8. ed„ pp. V III +81$, figs. 186).— 
In the third edition of this book the object has been to cover the facts, laws, 
and principles of hydraulics, always keeping their practical aspects in view. 
Chapters are included on general principles and formulas, orifices, weirs, pipes, 
open channels — uniform flow, open channels — variable flow, hydraulic observa- 
tions. unsteady flow, and dynamic effect of flowing water. Some description 
of hydraulic field work is included. 

Surface water supply of the United States, 1917. — IX, Colorado River 

Basin. X, The Great Basin (U. 8. Orol. Survey, Water-Supply Papers 459 
(1921), pp. 192+XXX1II, pis. 2; 460 (1921), pp. 277+XL, pis. 2).—' The first of 
these papers, prepared in cooperation with the States of Arizona, Nevada, 
Utah, and Wyoming, presents the results of measurements of flow T made on 
streams of the Colorado Itiver Basin during the year ended September 30, 
3917. The second, prepared in cooperation with the States of Utah, Nevada, 
California, Oregon, and Wyoming, presents results of corresponding measure- 
ments of flow made in the Great Basin. 

Third report on the water powers of Georgia, B. M. and M. R. Hall (CM. 
Geol. Survey Bui. 88 (1921), pp. VIII+S16 , pis. 15).— This report describes the 
developed water powers of the State of Georgia, and presents the results of 
measurements of flow made on six major drainage basins of the State, largely 
in cooperation with the V, S, Geological Survey, 
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General and special irrigation laws of the State of Texas (Austin: State, 
1920, pp. 108). — The text of these laws is given, as compiled by the Board of 
Water Engineers. 

Data for estimating cost of tile drains (Engin. and Contract ., 56 (1921) f 
No . 6, p. 124 ). — Tabular data for use in estimating the cost of digging trench, 
laying tile, backfilling, and hauling tile for drainage districts are presented. 
These are applicable to northern Iowa and southern Minnesota. 

The “Buckeye” ditcher for land drainage. — Trial in Cambridgeshire, 
H. V. Garner (Jour. Mm. Agr. [London], 28 (1921), No. 4, pp. 806-820 , pis. 2). — 
A series of tests with a tractor ditcher designed on the rotating bucket wheel 
system is described. The machine used was fitted with a 20 H. P., 4-cylinder 
gas engine and a digging wheel capable of digging a trench 14.5 in. wide and 5.5 
ft. deep. The purpose was to determine the value of mechanical drainage trench- 
ing on English soils. The soils encountered were a stiff bowlder clay contain- 
ing a few large bowlders and bands of chalk pebbles and in places uniform sticky 
<*lay. The work was conducted in bare fallow soil and on wheat stubble. The 
fuel used was benzol and second grade petrol. 

It was found that the drainer could operate more rapidly at any given depth 
in a dry clay subsoil containing (‘balk and gravel than in a wet subsoil. The 
rate of excavation measured in chains per hour increased rapidly as the trench 
became shallow on the Rame type of soil. The cost of shallow drams was very 
much less than that of deep oik's. Drains .‘1.5 ft. deep in dry clay cost, exactly 
three times us much to dig us 2-ft. drains in similar soil. The drainer was 
capable of excavating straight trenches to any depth not exceeding 4.5 feet. 
It was not successful in excavating trenches with a curve approximating a right 
angle. The trenches were excavated at varying speeds, according to the depth 
and moisture of the subsoil. Drains 3.5 ft. deep in moist clay were dug at the 
rate of 1 7 chains per hour and in dry clay at the rate of 3 chains per hour. 
Drains 2 ft. deep were dug in dry clay at the rate of 9 chains per hour. 

In the experiment the costs of working were high owing to the conditions of 
operation. A conservative estimate of the cost of operation under commercial 
conditions is thought to compare favorably with present costs of hand digging. 

The trial showed that the friction produced by the revolution of the digging 
wheel in moist clay greatly retarded the speed of work and increased the cost. 
This friction was chiefly between the outside rims of the wheel and the sides of 
the trench. It is recommended that scrapers be fixed to the framework and 
adjusted to remove the adhering clay from the sides of the wheel to obviate 
friction. 

It is further concluded that if the machine were fitted with a wheel and 
buckets capable of digging trenches a maximum of 11 in. and a minimum of 8 
in. wide instead of respective maximum and minimum widths of 14.5 in. and 
11.5 in., considerable economy in operation costs might be expected. The con- 
sumption of fuel calculated from the daily figures of the whole trial averaged 
2 $ gal. of benzol and & gal. of cylinder oil per running hour. 

Use of poison in maintenance work on drainage canals, O. 0. Kit lick A 
(Engin. Ncws-Ne<\, 87 (1921), No. 8. pp. 322, 823) — Experiments on the preven- 
tion of stump sprouting in the drainage channels of the Riverside and Bogue 
Phalia drainage districts in Mississippi indicated that the most effective treat- 
ment consisted of cutting the trees and hushes in the channels about 6 in. from 
the ground surface and poisoning the stumps with a preparation of granulated 
caustic soda and white arsenic. In a suitable vessel containing 8 gal. of water 
10 lbs. of caustic soda are poured, and as soon as the water liegins to steam from 
its action upon the soda, 10 lbs. of white arsenic are added und dissolved by 
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vigorous stirring with a wooden paddle until the mixture cools. Two gallons 
of water are then added and the compound is ready for use. 

The best results were obtained by splitting the stumps with an ax, brush hook, 
or machete, and applying the poison on the fresh cuts with mops made of old 
sacks tied to sticks about 24 in. long. 

Clearing bush lands in British Columbia, O. E. Hope (Brit. Columbia 
Dept. Apr. Bui . 85 (1920 ) , pp. JjS, figs. 21). — This is the third revised edition of 
this bulletin, describing various clearing operations adapted to the bush lands 
of the coast and Lower Fraser Valley districts of British Columbia and to those 
parts of the province lying west of the Cascade Mountains. The methods 
described include blasting, clmr pitting, the use of stumping machines, and the 
use of acid. The so-called acid methods of stumping are said to be unsuccessful. 

The use of explosives in agriculture, C. Ulptant, L Oesaront, and A. Gen- 
tile (Pub. Staz. Agr Sper. Bari , 1 (1919), No. l f pp. 82). — This report deals 
with the use of surplus war explosives in Italy for the blasting and clearing of 
rocky soils and for tree planting. 

Experiments conducted at the Bari Experiment Station with bailistite, 
solenite, cordite, picric acid, and nitrocellulose are described. The conclusion is 
drawn that these explosives may he prolitably used for the planting of orchards 
and vineyards In rocky and hilly regions, but not on meadows and pastures 

Illinois begins traflic endurance test, O. Older (Pugin. News-Rcc, 87 
(1921 ) , No. 7, pp. 27 4-276 ) .—The structural details are described of a 2-mile 
road which consists of (>3 different kinds of pavement to be tested to destruction 
by progressively increasing truck loads. 

Standard and tentative methods of sampling and testing highway ma- 
terials (V. 8 Dept. Agr. Bui 91,9 (1921), pp. 98, pi 7, figs. 37).— Standard 
methods of sampling and testing tin* materials employed in highwa> construc- 
tion, as recommended and adopted by the second conference of State highway 
testing engineers and chemists at Washington, J>. 0, February 23-27, 1920, tire 
set forth in this bulletin. These include tests for both bituminous and lion- 
bituminous road materials and tentative tests, well as forms for recording and 
reprinting results. Jt is noted that the standard methods adopted by the 
American Society for Testing Materials have been accepted so tar as the Held 
lms been covered by the society. 

Effect of age on the strength of concrete, I>. A. Abrams ( Concrete 
[Detroit], 18 (1921), No. 1, pp. 14. 15, Jigs. 2). — The author reviews considerable 
data on the effect of age on the strength of concrete in roads, and concludes that 
in roads where the concrete may receive moisture from the subgrade and from 
seasonal rains and snows, a gradual ascent in the age-strength curve for an 
indefinite period of years may be expect ed. There is no reason to anticipate a 
reduction in strength with age under normal conditions even in arid regions. 

Powder-post damage to timber and wood products, A. D. ITopkjns and 
T. E. Snyder (Entfin. News-Bee ., 87 (1921), No. 7, pp. 269-271, figs 8). — In a 
contribution from the V . K. Dopuitmenl of Agriculture the nature of the ex- 
tensive injury by powder-post beetles to seasoned hardwood material of all 
kinds, finished and unfinished, is explained, and methods of control and pre- 
vention are outlined. 

The injury is caused by grubs which are the larvae of small beetles. These 
grubs, yellowish white in color and from | to l in. long, burrow through the wood 
in all directions and convert it into powder, finally boring to the surface for the 
escape of the beetles. Seasoned heart wood and supwood of both hardwood and 
softwood trees are attacked by different kinds of these beetles, but it is stated 
that by far the larger proportion of this kind of trouble is caused to the seasoned 
sap wood of hardwood by species of the genus Lyctus. 
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In the reclamation of infested wood all infested material, Including sap edges 
of lumber and all refuse of sapwood, should be sorted out and disposed of. 
Material showing the slightest evidence of powder-post damage should be de- 
stroyed. This work should be clone between October and March in storehouses 
and before April in the open air. For the more valuable slock the wood should 
be treated for the destruction of the insects between October and March. Pure 
kerosene oil may be applied with a brush or rag, or the wood may be immersed in 
kerosene. Hot mixtures of creosote and kerosene oil and of creosote and 
naphtha have also been used successfully when applied by immersion or brush- 
ing. Thorough steaming of the infested wood in the dry kiln is said to be 
effective, the seasoned wood being heated to temperatures up to 200° F. fora short 
period after the usual kiln-drying operation. The damaged woodwork of build- 
ings should also be treated with kerosene. 

As preventive measures, it is stated that stock which has been seasoned longer 
than eight months and is to be held in storage may be rendered immune by 
applying two coats of hot boiled linseed oil, or by immersing it in liot oil. This 
treatment should be given between October and March. 

Strength of bolts In timber, H. J. Ftnkbaum (Em gin. and Contract 56 
(1921), No. pp. 77, 78, figs. 5). — Mathematical formulas giving working values 
for bolted joints are derived, and a diagram giving the strength of bolts in 
timber is presented. 

The diagram shows values for the theoretical bearing length of bolts in 
inches, bolt diameters, bending strengths of bolts in timber, and unit com- 
pressive stresses in timber. The two following formulas for the working values 
of bolted joints are presented: 

r=4Vi l =4-v® 

~ V oj w 

in which /^=xinit liber stress in timber, f s = unit fiber stress of steel in flexure, 
P “value of the bolt or the load on the bolt, t — thickness of the timber, d~di- 
ameter of the holt, L —thickness of timber assumed as under compressive stress 
due to P. Note: Where L<f, values of P hold; where L>/, values of bolt In 
bearing hold=g dtf w . 

Tractor pulley widths and speeds ( Extr . Jour. Soa Automotive Engln., 9 
(h 021), No. 1 , p. 63). — The substance of the report of a committee investigating 
tractor pulley widths and speeds presented at the farm power meeting of the 
Society of Automotue Engineers at Columbus, Ohio, February 10, 1021, is 
reported. 

Speeds of 1,500, 2,000, 3.000, and 3,500 ft. per minute were approved by the 
committee. It was recommended to designers of pulleys and clutches for new 
equipment that the minimum diameter be 12 in and that the pulley width be 
not less than l in. wider than the bell required. 

It was also recommended that a governor be considered a necessary part of 
a farm tractor that is used for belt operations, and it was suggested that some 
means should he provided on tractors for the attachment of a suitable speed- 
indicating device. 

What we learned about thrasher explosions, IT. E. Uoethe ( A mar. Thresh - 
erman and Farm Power , 2h (1921), No. 3, pp, 12, !ft, figs. 2).—Tn a contribution 
from the U. S. Department of Agriculture, the general results of studies on the 
causes of and remedies for thrasher explosions, particularly in the State of 
Washington, are presented and discussed. Most of these have been noted from 
other sources. 

In connection with this work special studies were conducted in the field on 
the accumulation and redistribution of static electricity in thrashing machines. 
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The electrical equipment consisted of a voltmeter and a spheregap, used to 
measure voltage, and a galvonometer to determine differences in potential. A 
maximum of 60,000 volts was found on main drive belts. A row hundred volts 
were recorded in several cases on cylinder shafts, and strong shocks were re- 
ceived on numerous occasions from grain pans and from metallic discharge 
pipes attached to special dust-collecting fans. 

There was a continual marked difference in potential between the earth and 
the different parts of the separators. Several steel machines showed, as indi- 
vidual units, a greater potential than the earth, every part being positively elec- 
trified. In many machines a marked difference in potential was found between 
the cylinder shaft and eoncavos, the concaves and the main frame, and between 
the grain pan and the main frame. This was taken to indicate that under favor- 
able conditions the cylinder, concaves, and grain pan would become electrified 
to a greater extent than other parts of the machine, resulting in the occurrence 
of a spark during the restoration of tbe normal static balance. 

A state of electrification existed not only upon metallic pipes through which 
air laden with smut or grain dust passed, but also upon metallic surfaces in 
contact with passing straw or grain 

Lightning rods— their value, and practical plans for installation, H. H. 

Mpsselman (Miehigau Rta. Quart Hul , (1921), No. 1 , pp. 1(>-~19, jig. f).-- Brief 

general directions for the installation of lightning rods on farm buildings are 
given, together with diagrammatic illustrations. 

BUBAL ECONOMICS AND SOCIOLOGY. 

.International Institute of Agriculture at Home (V, R. House Represent, 
67. ('one., 1 . Sens., Com Agr Heatings on Intematl Inst. Agt . Rome, Renal A , 
1921, pp. V f ). — The statement by (>. It Agresti before the House Committee on 
Agriculture in regard to the International Institute of Agriculture, together 
with a list of countries and delegates represented on the permanent committee 
of this institution in April, 1021, and of the staff of its bureau of general sta- 
tistics, is published here 

Reports and studies carried on in the Bureau of Rural Economics and 

statistics, K T.uhtte (In hi forme v v Jlstudios de la Direct t6n <le Economm 
Rural v RstadiMiea. ft union Aires: Min Agr Nac 1920, vol. 8, pp. 8-58, 
125-808 ). — A number of studios relating to economic problems of agriculture in 
Argentina are published here, namely: Sales, loans, and subdivision of rural 
property in 1005, 1010. 1015, and 1010 (pp. 3-43) ; the economic situation, value 
of the national production m 1012-13 (pp. 44—53) ; conditions necessary for the 
development of milk production in Argentina (pp. 125-200) , the question of 
roads (pp. 207-218) ; the National Society for Agricultural Protection (pp. 219- 
227); the Society for Agricultural Insurance (pp. 228-241); Argentina’s eco- 
nomic problems (pp. 242-203) ; tbe development of national industry (pp. 294- 
209) ; and investigations of the question of postwar immigration (pp. 300- 
308). 

The control of farm management and some fundamental principles in 
agricultural costing, O S. Or win (Jour. Min Agr. [London], 28 (1921), No. 8 , 
pp. 225-281 ) . — Several phases of farm account keeping as a test of the manage- 
ment of the business are discussed here, including tbe basis for valuation, the 
distribution of rent, the charge for interest, and the charge for management. 

Simple cost accounts for farmers, A. D. Haul (Jour. Min. Agr. [London], 
28 (1921), No. 8, pp. 216 22)). — Suggestions are offered as to making an initial 
valuation and keeping a series of working accounts. 
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The profits from the application of chemical fertilizers at present prices 
and their importance in connection with food production, (). Lemmebmann 
and K, Eckl (Mitt. Dent. Landu\ Gescll . , 36 (1921), Nos . 11 , pp. 111-186; 12, 
pp. 201-207 ). — The aim of this study is to show in how far, under the present 
price conditions, the application of artificial, especially nitrogenous, fertilizers 
may be profitable. Experiments carried out on a number of crops in 1919 and 
1020 at the experiment station for the Province of Brandenburg, Germany, are 
described, and the costs and j profits analyzed. 

Increased yields with greater profits resulted in the case of each of the crops 
experimented with. It is indicated that the use of fertilizers would be more 
profitable were it possible for the average farmer to know exactly the amount 
of phosphoric acid required by a particular soil in addition to the nitrogenous 
fertilizers used. The economic importance of a cheaper and more abundant sup* 
ply of phosphoric acid is pointed out. 

Results of the business on a rented farm in Mecklenburg* through 58 
years and the significance to the private individual and to the public of 
intensive agriculture in times of war and peace, II, Hoppjcnbath (Ltmdw. 
Jahrb., 51 {191 7), pp. 71-92, pi. f).— A detailed study is made of the business 
of a certain farm near a direct railroad line to Berlin. Its history is considered 
In three jvoriods which are distinctive as to methods of farming, especially as to 
tin* degree of intensity of the farming business, the first hidudimr the years 
1859 to 1871, the second 1872-78 to 1892-98, ami the ihirtl 1898-91 to 1918-14. 
Increases in the amount of capital invested, machinery used, and other 
intensive factors are pointed out. With this example in mind, the author 
<lis< usses Biopotential importance of more intensive agriculture in Germany as 
a source of an adequate food supply. 

Agriculture of the district of Oleves, If. Gortz (Landir. Jahrb , 51 (1917), 
pp. 175-296). — This article is descriptive of labor problems and prices of agri- 
cultural products, systems of land holding and the size of estates, laws of in* 
heritanee. credit facilities ami loans on agricultural property, trade in farm 
lands, the size and activity of insurance and other cooperative organizations, 
opportunities afforded for agricultural training, the amount of land devoted to 
different crops, methods of cultivation and yields, numbers of live stock, and 
the extent to which certain technical industries, such as milling, brewing, and 
distilling, are carried on in connection with farming. 

It Is said that methods of bookkeeping sire comparatively simple except on a 
very few estates. Figures from three farms on which detailed records have 
been kept for a number of years are quoted to indicate what the returns of 
farming were in these presumably representative cases, and how the income 
may he calculated in any instance. 

Mountain forests and pasture lauds, A. Serpteut (In L' Italia Agricola € il 
suo Av venire, II. Rome; R. A wad. Lined > Com. Set. Aliment., 1920 , pp. 1-88 ). — 
Statistical tables with descriptive notes art 1 presented in part 1 of this study 
to sot forth the area and general characteristics of the mountain regions of 
Italy, live stock carried, land tenure, and organization of agricultural pursuits, 
and to present a study of the density and movement of the population and 
emigration tendency. 

Part 2 suggests the development of natural resources of the mountains with 
special reference* to the southern Appennines. 

Farm management in Katanga and in the upper Belgian Kongo (Hut 
Apr. Congo Beige, 12 (1921), No. 1, pp 211, pt 1, figs 75).— Detailed directions 
are offered for the guidance of farm seekers in Belgian colonial territory in cen- 
tral Africa, as well as descriptions of the country, climate, resources, and native 
crops and live stock or those adapted to the region. 



1021 } 


RURAL ECONOMICS AND SOCIOLOGY, 


895 


The Argentine sugar industry and the consequences of its protection, 

T. C. GAttcfA (La Industrie Azuoarera Argentina y las Conseeuenoia * su 
ProteCrtAn. Thesis, Univ. Nac. Buenos Aires , 1920, pp. 210, figs. 18). — This 
study traces the history of sugar production with particular reference to 
Argentina, discusses past and recent legislation in several countries protecting 
the industry, and describes methods of cultivating cane, the area in cultiva- 
tion, production, exportation, capital invested, cost of production, by-products, 
freight rates, and the classes of laborers employed in cane production and 
sugar manufacture. Their wages and hours of working and living conditions 
are covered in detail. A bibliography is included. 

Standard cotton mill practice* and equipment, 1021, compiled and edited 
by A. H. Carbide (Natl. Assoc. Cotton Manfrs. Yearbook , 1921, pp. 1-180, figs. 
20 ). — An article by A. R. Marsh on The Trade in Raw Cotton in 1920 (pp. 7-20) 
is published here, ami statistical information relating to the production, dis- 
tribution, and prices of cotton and cotton cloths for a number of years in the 
United States and foreign countries, as compiled by governmental and com- 
mercial agencies, is brought together. 

Contemporary agricultural law, A. .T. Spencer (Jour. Roy. Agr. Roc. Eng- 
land, 81 (1920), pp. 111 - 120 ) — Attention is directed to the laws and court 
decisions passed in 1920 affecting agricultural interests in England. 

An introduction to English rural history, G. Guest (London: Workers * 
Educational Assoc., 1920, pp. (18) — This booklet offers an historical sketch in 
12 brief chapters of the agriculture in early Britain, the growth and decay of 
the manorial system, the rise of sheep farming and enclosures, rural depopula- 
tion, grievances and revolts of the peasantry, the Improvements in agricultural 
methods in the eighteenth century, the passage of the corn laws, and the com- 
bination of agricultural labor in village trade unions. 

[Agricultural aid], R. P. Wrjoiit et al. (8c oi. Bd. Agr. Rpt., 9 (1920), pp. 
V-X XX, JAJX-LXXXYJ, XCYU-Cli. 1-28).— The activities of the board 
fostering land settlement, cooperation, and other measures for increasing agri- 
cultural production are reported on for the year ended December 31, 1920. Ap- 
pendixes give statistical details. 

[Laud tenure and settlement, and agriculture iu New Zealand, 1920], 

M. Fraser (New Zeal. Off. Yearbook , 1920, pp. 187-247, figs 2 ). — These pages 
continue statistical information previously noted (TO. S R , 43, p. 491 ). 

The Agricultural Holdings Acts, 1908—1914, r L\ C. Jackson (London: 
Sweet <C* Maxwell, Ltd . 1920, 4 ed , pp. V I ll-\-800) -This is the fourth edition 
of the work previously noted (10 8. R., 39, p. 89) 

The rent of land and its taxation, I-J. G. Brown (In The Theory of Earned 
and Unearned Incomes. Columbia: Missouri Book Co , , 1918 , pp. 199-254 ). — 
In this chapter the author argues the case for the taxation of the situation rent 
of land, which is maintained to he in itself a payment for benefits due not to a 
service rendered by the owner to society but to Increment arising out of natural 
conditions or social growth, Tn answer to arguments for “ vest<xl rights,” he 
maintains that society is privileged to discriminate in taxation and change 
its policies as the need arises. 

The rent of land and its taxation, Tl. G. Brown (In The Taxation of Uns- 
eamed Incomes. Columbia: Missouri Book Co., 1921. pp. 51-T21). — This essay 
is a reprint, with changes and additions, of chapter G of The Theory of Earned 
and Unearned Incomes, noted above. Appendixes present suggestions for legal 
enactments or constitutional amendments especially in States having the 
initiative and referendum, together with reasons for the proposed program. 

The prosecution of the breaking of contracts on the part of agricultural 
labor, E, Breithaupt ( handle . Jahrb 51 (1917), pp. The laws of 



896 


EXPERIMENT STATION RECORD. 


tm,m 


various States and Provinces, of Germany and of other nations relating to flshe 
breaking of an agricultural labor contract and the penalties attached thereto are 
listed. The legal status of contract breaking as an act punishable by law and 
Ite classification as a civil or criminal offense are treated in considerable 
technical detail. It is concluded that it belongs to the jurisdiction of both 
the civil and criminal law, but not of the police law. it is regarded through- 
out as a crime of omission or of commission by default. 

Definition is given of various types of agricultural workers and of labor 
con trad s concerned. The necessity for more uniformity in the penalties 
fixed for the various classes and in different States is pointed out. One of the 
principal difficulties in the punishment of contract breaking is said to be that 
of defining the guilt. 

The texts of numerous regulations are given in an appendix, and an ex- 
tensive bibliography is included. 

The minimum wage for farm workers in Scotland, ,T. Wilson (Scot. 
Jour . Agr., 4 (1921), No. 8, pp. 296-310).— These pages present a discussion of 
some technicalities of minimum wage adjustment in different districts of Scot- 
land und for classes of farm workers according to training and experience and 
the skill required by tasks performed. 

Agricultural wages in peace and war in the Province of Posen, H. Dalsky 
(Landu\ Jahrb„ 51 (1917), pp. 93*139).— The material for this paper was 
assembled in tne autumn of 1915 by personal visits to farmers in the dis- 
tricts of Schwerin-on- the- Warthe, Bomst, Schmiegel, and Pieschen in the 
Province of Posen in Polish Prussia. A statistical study is made of the popula- 
tion, migration, classes of agricultural laborers, hours of working and train- 
ing, and wages in money and kind before the war, principally in the year 1891, 
and in 1914. 

Agricultural wages, 1915—1920, N. K busby (Tidsskr. Norske Landbr 
27 (1920), No. 12, pp. 472-1,79; abridged in Intcrnatl. Inst. Ayr. \Rome], In- 
termit l . Rev. Agr. Neon,., 12 (1921), No 4, pp. 212-218). — A number of tables 
are given with comment, showing the wages received by various classes of 
agricultural workers in Norway and the percentage of increases in recent years. 

Wages of agricultural workers in Italy (IK 8. I)cpt. Labor , Bur Labor 
Statis Mo. Labor Rev., IS (1921), No. 1 , p$. ISO-181,) . — Certain provisions of 
collective agreements between landowners’ associations and organizations of 
agricultural workers in several Provinces of Italy are reproduced in these 
pages. 

The part of the American farmer in financing world credit, W. H. Booth 
(Bui. Pan Amer. Union, 53 (1921), No. 1 , pp. 54*61). — The author discusses the 
necessity for the purchase of foreign securities in this country, thereby pro- 
viding the credit necessary to the creation of new markets and outlets for the 
surplus agricultural production of the United States, and puts upon the farm- 
ing class the responsibility for improving its own economic condition by pro- 
ducing an exportable surplus rather than depending upon legislation or other 
uneconomic means. 

Recent developments in the Federal farm loan system, G. E. Putnam 
(Amer. Boon. Rev., 11 (1921), No. 3, pp. 1,^7-437) . — The author reviews briefly 
the recent litigation which ended in the decision of the U. S. Supreme Court 
sustaining the constitutionality of the Federal Farm Loan Act. The increase 
in the number and business of joint-stock land banks is noted. It said, how- 
ever, that the status of these banks is unsettled and insecure; that it is un* 
fortunate for them, as well as for sound public policy, that the constitutionality 
of exempting farm loan bonds from Federal taxes has been sustained; ahd 
that, at most, they can derive but a temporary benefit from tax exemption 
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while for political reasons it may prove to be exceedingly difficult to withdraw 
this privilege from bonds of the Federal land banks. It is claimed that no 
valid argument can be advanced supporting the policy of exempting Federal 
land bank bonds which does not also apply to those of joint-stock hanks, and 
that the evils of tax exemption in a system of progressive taxation are so 
great that bonds of neither type of bank should be exempt from Federal in- 
come taxes. 

Cooperation at home and abroad, C. R. Fay ( London : P. 8 . King & Son , 
1920 , 2, ed., pp. XVI -{-447). — This is a second edition of a volume previously 
noted (E. R. Ft., 24, p. 394) 

The status of farmers’ cooperative, associations under Federal law, F. D. 
Jones (Jour. Pollt. Econ. t 29 (1921), No. 7, pp. 595-603). — This note maintains 
as the intention of Congress that section 6 of the Clayton Act should legalize 
certain organizations, including farmers’ associations, to protect them against 
dissolution, but not legalize acts committed by them of a character hitherto 
held unlawful. Several cases arc referred to involving this law in which de- 
cisions were rendered exempting farmers’ organizations from prosecution under 
the antitrust laws. 

Report of the Irish Agricultural Organization Society, Ltd., for the year 
ending March 31, 1020, H. Plt’nkett et at.. (Irish Agr. Organ. Soc. Rpt„ 
1920, pp. 137). — This continues information previously noted (E. S. It., 43, 
p. 488). 

Report on the working of the cooperative societies in Coorg, 1010 and 

1920, K. N. Subbaraya (Coorg Coop. Socs. Rpts., 1919 , pp 20; 1920 , pp. 17 ). — 
Reports and tabulated statements of progress are made. 

Chuoh cooperation in community life, P. L. Vogt (New York: Abingdon 
Press, 1921 , pp. 171). — The author endeavors to outline some of the conditions 
and principles involved in and the philosophical basis of community service 
on the part of the rural church. He suggests methods of adjustment and co- 
operation between denominations and also between the church and other re- 
ligious organizations in a definite missionary program. 

Principles of marketing, P. W. Ivey (New York: Ronald Press Co., 1921, 
pp. F-f -351). — Two chapters of this college textbook on marketing processes are 
devoted to a treatment of problems of the grading, storing, and transportation 
of farm products, furnishing market news, and the rflle of speculation, espe- 
cially in the marketing of grains. Various tendencies toward market integra- 
tion are pointed out in this connection as well as in the selling of other coin- 
modi ties. 

Internationalizing the trade in cereals, G. de Marnkffe (Bol. Min . Agr. 
I Argentina ], 26 (1921), No. 1 , pp. 88-92). — The author presents an outline of a 
proposed plan for pooling the world’s stocks of wheat and allotting the surplus 
to the various importing countries. 

The Market Reporter (17. 8. Dept . Agr., Market Rptr ., Jjp (1921), Nos. 9, pp. 
129-144; 10, pp. 145-160; 11, pp. 161-176 , figs. 6 ; 12, pp. 177-192, fig. 1 ). — 
Abstracts of information on supplies, the domestic movement, imports and ex- 
ports, and the situation in the market of specified commodities and the im- 
portant classes of agricultural products are presented in these numbers cover- 
ing the period up to about September 10. Special articles are included summar- 
izing or analyzing aspects of market conditions with reference to special regions 
or commodities. 

Monthly Crop Reporter (V. 8. Dept Agr., Mo. Crop Rptr., 7 (1921), No. 9, 
pp. 105-120, fig. 1). — The usual monthly estimates of acreage, condition, and 
yields of (Tops, with summaries and comparisons over periods of years, as well 
as data relating to farm value and prices received for farm products, and re- 
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ports of supply and prices of live stock are presented in this number. Average 
prices paid by farmers July 15, 1921, for certain supplies and equipment are 
tabulated. A tabulated report of the surplus of imports over exports, 1911- 
3920, in the meat trade of specified European countries is also presented. 

Price Current-Grain Reporter Yearbooks 1920 and 1921, E. G. Osman 
( Price Current-Grain Rptr . Yearbooks , 1920, pp. 112; 1921 , pp. 112). — This num- 
ber continues information previously noted (E. S. R., 41, p. 492). 

Idaho agricultural review, ,T. H. Jacobson (Idaho Crop Reporting Serv. Bui. 
16-17 (1921), pp. 48, 75). — Historical arid comparative statistical informa- 

tion and estimates by assessors and crop reporters of the acreage and pro- 
duction of crops in Idaho in 1920 are brought together under the direction of 
State and Federal officials cooperating. 

[Agricultural statistics of British colonies] (Brit. Oversea Dominions and 
Protect ., Statis. Abs., 54 (1903-1917), pp. 338-400).— These pages continue ab- 
stracts oi colonial statistics relating to agriculture and live-stock production 
previously noted (E. S. R., 41, p. 295.) 

The Department of Statistics [of Denmark], 1896— 1920, A. Jensen 
(Dei Statistiskc Depart ement , 1896-1920. Copenhagen: Govt., 1920 pp. 200 ). — 
A resume is given of the collection and publication of official statistics in 
Denmark during the last 25 years. 

[Agricultural production in Algeria], J. R. Abel ([ Gourt. G6n. Algdrie] 
Expos? Situation G?v. Algdrie. 1920, pp. 1/26-602, 7 46-926).- These pages con- 
tinue reports of returns of principal crops and other information as previously 
noted (E S. R, 44, p. 93). 

[Agricultural statistics for China], H. T. M. Bell and H. O. W. Woo dread 
(China Yearbook, 1919, pp. 89-62). — These pages of the animal report offer 
brief statements concerning the localization of the principal agricultural crops, 
domestic and foreign trade in agricultural products, and the uses to which 
they are put. 

The agricultural and commercial statistics for 1921, K. Mit t ra (Japan 
Dept. Agr. and Corn., Agr. and Com. Statis., 1921 , pp. [J] +7+ 77#).— -This is 
the first, volume of a series of separate statistical reports in English relating 
to agriculture, commerce, fisheries, mines, forests, and other subjects for Japan, 
and also Chosen, Taiwan (Formosa), Japanese Sakhalin, and certain terri- 
tories in the Kwangtung Peninsula. 

Area, classification of area, area under crops, live stock, and land reve- 
nue assessment, and transfers of land in British Tndia, D. N. Ghosh (India 
Agr. Statis , 35 (1918-19), I, pp. [41 + X+321 t pis. 6). — This volume continues 
annual statistics and summaries as previously noted (E 8. R., 45, p. 492). 

AGRICULTURAL EDUCATION. 

[Professional preparation of rural teachers], W. S. Learned, W. C. 
Bagley, et al. (Carnegie Ewrwt. Adv. Teaching Bui. 14 (1920), pp. 173-177 , 
361-364 ). — In these pages of a study based upon an examination of tax- 
supported normal schools in the State of Missouri in 1914 and years following, 
there is to be found an analysis and evaluation of professional courses dealing 
with rural life problems and rural school management which have been or are 
being offered in teacher-training institutions of the State. The purpose was 
to determine the function each is intended to discharge under the theories now 
apparently governing curriculum organization in Missouri schools. 

The report indicates briefly also the number of teachers in rural schools and 
the general level of their training and experience. 
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Mathematics for students of agriculture, E. Rasob (New York: Mac- 
millan Co., 1921 , pp, VIII +290+11], figs 198), — A year’s work in mathematics 
for students taking agricultural courses in secondary, vocational, and technical 
schools and in colleges and universities is presented in this textbook Material 
for study and practice in basic elementary processes of arithmetic, algebra, 
and geometry is included in order to supplement the preparation of certain 
students and to provide review for others. Throughout it is attempted to make 
the principles of arithmetic, algebra, geometry, trigonometry, and graphic 
representation function with the student’s interest and point of view. Com- 
puting tables printed in the appendix are adapted to the examples and illus- 
trations given in the text. 

The jute industry, T, Woodhouse and P. Kilgoub (London and New York: 
Sir Isaac Pitman cf; Sons, Ltd., 1921, pp. X+188, Jigs. 50). — A manual designed 
for the use of textile students. The different processes involved in the jute 
industry from the culture of the crop to finishing the cloth are described and 
illustrated. 

Outline for the teaching of nutrition in elementary grades f Detroit , 
Mich : MemU-Palmcr School , 1921, pp. S3 ) . — Outlines of lessons intended to 
teach the function and importance in the child’s diet and the care and prepara- 
tion of milk, eggs, cereal grains, fruits and vegetables, and meat and meat sub- 
stitutes are offered as suggestions for teaching nutrition in connection with 
physiology and hygiene in the grade schools. 

MISCELLANEOUS. 

peport of the Dominion Experimental Farms, 1020, E. S. Abchtbald 
kt al (Canada P.rpt Com s Rpt. 1920, pp 19S). — This contains the reports of 
the director, the Dominion specialists, and the supeiintcndents of the various 
substations for (ho fiscal year ended March 31, 1020. In addition to experi- 
mental work abstract (Hi elsewhere in this issue, meteorological data are in- 
cluded 

Quarterly Bulletin of the Michigan Experiment Station, edited by R. S. 
Shaw and E, B. Hill (Michigan St a. Quart But , 4 ( 1921 ), No. f, pp. 29, Jigs. 

— In addition to articles abstracted elsewhere in this issue, this number 
contains the following: Feeds and Fertilizer Analyses, by A J. ration; Ex- 
ternal Parasites of Poultry, by \V. E. Newlon ; Improvement of Rosen Rye, by 
J. F. Cox ; and Cure of Cows Before and After Calving, by J. E. Burnett. 
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Alabama College and Station. — The main agricultural building, which was 
destroyed by fire in October, 1020, is being rebuilt and will be ready for occu- 
pancy about January 1, 1022. It is planned to bouse the administration offices 
and the departments of agronomy, botany, entomology, and horticulture, and the 
third floor will be given over to the extension offices. 

A sweet potato storage house has been computed on the campus for the hor- 
ticultural department This is a structure 20 by 80 ft., with a capacity of 
3,000 bu. 

F. E. Guyton of Ohio Stale University lias been appointed assistant, professor 
of zoology and entomology. 

Connecticut State Station. — Dr. G. II. Chapman, formerly of the Massachu- 
setts Station, has been added 1o the station staff in charge of tobacco work. 
Ilarry J. Fisher has been appointed an assistant chemist. 

Florida Station. — -Recent appointments include William E. Stokes as grass 
and forage crop specialist and William G Wells an assistant plant pathologist. 

Hawaii University. — F. G. Krauss, who has been in charge of the extension 
work of the Haiku Substation of the Federal Experiment Station, has been 
appointed professor of agronomy. 

Idaho University and Station.— The beef rattle barn was burned November 
10, causing damage estimated at $20,000, partly covered by insurance. All of 
the $20,000 herd of purebred cattle, except one bull, were saved. 

A. E, McClyrnouds, extension agronomist of the Colorado College, has been 
appointed superintendent of the Aberdeen Substation farm, vice L. C. Aieher, 
whose resignation has been previously maed. F. \V Atkeson lias been appointed 
head of the department of dairy husbandry and F. E. Armstrong professor of 
agricultural education and principal of the sthool of practical agriculture. 

Louisiana Stations. —The station laboratory building at Baton Itouge, to- 
gether with ali equipment, records, etc., was destroyed by tire on the night of 
November K. The director’s office was also partly burned, but the furniture, 
records, and the director’s library were saved. The loss was partly covered by 
insurance. 

Owing to the fact that the university will be moved to the new site below Baton 
Kongo as soon as possible, only temporary quarters will be provided on the 
present location. A temporary frame structure, to <ost about $2,500, will be 
erected at once to house the departments of plant pathology, animal pathology, 
and entomology. 

Michigan College and Station.— The State corporation tax law, iiassed by 
the last legislature, has been declared constitutional by the* Michigan Supreme 
Court, leversing lower tribunals. Under this decision, which is to the effect 
that under the constitution of 15)07 all new sources of taxation are open to the 
State for general purposes, the college is to receive the large funds appropriated 
for the library and administration building and the home economics building. 

The resignation, effective January 1, 1022, is noted of A. M. Brown, secretary 
of the institution for 25 years. E. U. Foreman, extension specialist in poultry, 
has been appointed associate professor in poultry husbandry and head of the 
poultry department, effective December 1. 
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Abaca weevil, notes, 551. 

Abortion — 

contagious, agglutination test for, 685 
contagious, herd immunity to, 888. 
contagious, Immunization, 784 ; Okla , 
478 ; Wis., 13585. 
contagious, in cattle, 73, 886. 
contagious, in cattle, transmission, 
Mich., 482. 

contagious, in mares, 179, 585. 
contagious, in swine, 77, 781 
contagious, papers on, 679 
contagious, studios. 588 

(See ala o Bacillus abortus.) 
epizootic, of cattle, 588. 
epizootic, summary, 179. 
in cattle, 180. 

Acacia beans and pods, analyses, 775 
Ahinthorirnchus t accitiii on cranberries, U.8 
D A , 54. 

Accessory food factors (See Vitamins ) 
Accounting, farm (See Farm account mg ) 
Acetaldehyde, formation from sugar, (ill. 
Acetic acid, effect on molds, 463 
Acetic acid, production from corncobs, 510 
Acetone, determination In urine, 816 
Achatodfft seae, notes, 759, 

Acln ysneharis cam Hit, notes, 459 
Achrysopophaam spp , notes, 459 
Acid phosphate. (See Superphosphate ) 
Acids, amino (See Amino acids ) 

Acids, volatile fatty, production, 311. 
Aconite, poisonous to live stock, Wvo„ 479 
Aconitum eolumbianum , chemical examina- 
tion, Wyo., 410. 

Acrididae in British Columbia, life his 
tory, 454. 

Acrobasis earyaevorella , spraying experi- 
ments, 256. 

Acroclisoides Ittzoncnsie, parasitism by, 663. 
Actinomyces chromoycnus, notes, 650. 
Actinomyces scabies, control, Iowa, 648. 
Actlnomycetes, metabolism studies, 338. 
Actinomyeetes, soil, nutrition, 726 
Actinomycosis, summary, Mo., 685. 

Adlay as food crop, 737. 

Adlay, culture directions, 35. 

Adrenal bodies, changes due to inanition, 
667, 


Adrenals- - 

as affected by diet deficiency, 265. 
effort of Inanition on, 368 
pigments of, 64 

Aecophoridae, synonyinieal note, 301. 

Aedr " calopus, notes, V.I., 150. 

Aedes sollicitans in fresh water polluted by 
acid, 555 

Aeration, effect on vitamins, 565. 

Afforestation. (See Forestation ) 

1 fjallia sanyuinolenta, notes. Mich , 251 

Agar, swelling in solutions of amino acids, 
337. 

Agglutination, technique of, 279. 

Agglutination test foi contagious abortion, 
685. 

Aggregates, road (See Road materials ) 

Agricultural — 

aid In Scotland. 895. 
almanac. 1921, V S I) A„ 198 
chemistry (See Chemistry ) 
club efficiency standards, 94. 
colleges (See Alabama, Arizona, etc ) 
colonization (See Land settlement ) 
conditions - 

in Belgian Kongo, 395 
in rieves, 894, 
in Guam, Guam, 88, 

(See, also Agriculture.) 
coopeiation in India, 594, 693 
cooperation, treatise, 897. 
credit in Philippines. 693. 
development In French colonies, 596 
economics. (S<e Rural economics.) 
education — 

( on ter mice, 295 
In Australia, 598 
In Belgium, reorganization 597. 
in Canada, development, 192. 
in India, 495. 
in Quebec, 495. 
in secondary schools, 494. 
in the Orient, 100. 
interesting the farmer in, 398. 
private contributions, editorial, 
401. 

vocational, summer teaching in, 
195. 

(See also Agricultural instruction 
mid Vocational education.) 
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Agricultural — Continued. 

engineering, research in, editorial, 101. 

(Sec nUo Engineering.) * 
experiment stations, (see Experiment 
stations.) 

experiments in Utah, Utah, 008 
extension — 

in California, 090 
in Massachusetts, 096 
In South Carolina, 090. 
teaching, U.S.D.A., 799. 
fair at Kansas College, notes, 95 
fairs, organization and activities. 098. 
Holdings Acts of Croat Biitain, 895. 
industries, development in France, 720. 
Instruction Act, report, 190. 

Instruct ion 

courses, 92. 

elementary, in Nova Scotia, 495 
home project method, 495 
in Mexico, 098. 
in Ontario, 190. 

In rural schools, 495, 
philosophy, 190. 

short courses and e x t o n s 1 o u 
schools, 495. 

(See also Agricultural (‘dura- 
tion.) 

Intelligence Station at MontpelUei, 
report, 443. 

.Tout mils, new, 100. 
labor — 

conditions in South Africa, 493. 
contract breaking, prosecution, 
895. 

m Austria after the war, 492. 

In Germany, 395 
in Louisiana, TT S.T> A , 693. 
in (ei national relations, 193. 
law in Germany, 594 
minimum wage in Scotland, 896 
problem, 88 
regulation, 1 92. 

returns, choice of crop' , based on. 
85. 

review, 492. 

utilization on farm, Mo , 292. 
wages in Great Britain, 594. 
wages in Italy, 890 
wages In Not way, 896 
wages in Posen, 896. 

(See also Labor.) 
law in England. 895 
legislation, international j earhook 29.’. 
machine! y — 

blue book, 392 

eo«ts and accomplishment, 392. 
manufacture and distribution in 
Minnesota, 83. 

prices, relation to faim organiza 
tion, 396. 

repair with twist drills, 186. 
report, 83. 

(See also Harvesting and Thresh- 
ing machinery.) 
rganization in Ireland, 897 


Agricultural — Continued. 

practice and economics, bases of, In 
India, 291. 

prices and wages In India, 295. 
prices on Chicago market, 90. 
production — 

as affected by research, 84. 
cost in relation to price, Tex . 85 
costs, Mo , 292. 
mobility in, 85. 
products- - 

marketing. (See Marketing.) 
national marketing program, 395 
prices, 695. 
prices in France, 492. 
protective tariff for, 595. 
receipts and exports at New York 
City, 90. 

trade in 1920, 90. 
promotion school, object, 196 
pi asperity, foundations, 293. 
rescan h — * 

piivate contributions, editorial, 
401 

value to the fnrmer, 84. 
school, new, in southern France, 90. 
schools — 

in Canada, 495. 
in Georgia, 696. 
in Italy, reform, 597. 
situation, TT.S.D A , 85. 
statistics — 

a nd bookkeeping organizations, 494 
of Algeria, 898 
of Australia, 397. 
of Ihitish colonies, 898. 
of Canada, 192 
of China, 898. 
of Czocho-Klovakia, 494. 
of Denmark, 90, 898. 
of England and Wales, 590. 
of Finland, 295. 
of France, 597. 
of Idaho, 898 
of India, 597, 898 
of Japan, 898. 
of Netherlands, 397 
of New Zealand, 397, 895. 
of Oluo, 695 
of Peru, 596 
of Philippines, 696 
of Poland, 093 
of Saxony, 90 
of Sweden, 397. 
of Switzerland, 695. 
of Turkey, 494. 
of Wisconsin, 294. 
organization in Spain, 696. 
reform, 494. 
tax in Austria, 492. 
tax rates in France, 594. 
teachers, training, 91, 
tenancy. (See Land tenure.) 

Agi I culture — 

and meteorology, 417. 
and soils of Southern States, treatise, 
18 
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Agriculture — Continued. 

Belgian exchange scholarships in, 99. 
chemistry of, 810. 

Department of. (flee United States 
Department of Agriculture.) 
evolution of, nonrnd hypothesis. 491. 
Important© of research In animal pa 
tliology to, 78. 
in Argentina, 898 
in China, development, 690. 
in Dutch East Indies, 596. 
in early Britain, 895. 
in (icrmany during the war, 596 
in Daly, relation to lainfail, 809 
in United States, 85, 
in Utah, Utah, 895 

(flee also Agricultural conditions.) 
intensive. Importance in Oeimnuy, 89 1 
met hods of teat hing, 91 
power applied to, 184, 

Aqrilun xinualub (flee JVarlree hoi oi, 
sinuate.) 

Agronomy teching in State agrlcuituial 
colleges, 90. 

A grot in ypsilon, eonti ol, 657 

Agusan, naiin.il le.owic. ■- and development, 

192. 

Ail of Sno 1‘iiulo, ana-baK 210 
Air, soil, carbon dioxld in, 828 
Air, soil, investigations, 16 
(flee also Atmospheric > 

Akala berry of Hawaii, 742 

Alubaraa — 

Cnnebrake Station, note*-, 600. 

College, noles, 95, 498, 900 
College, repoi t of «1 it e< tm ,91, 

Station, notes, 95, 900 
Albinism in beans, studies, 427 
Alcohol, carhui etion, 185 
Alcohol, determination, 508 
Alcohol prodiu tlon trom [uolasses, 88 

(flee ah ho Kthjl alcohol and Metlui 
alcohol ) 

Alder, black, braves ami twig', leedim' 
value, 774. 

Alevrucuhlh uu woyhnnt, notes, 456 
Aleut odious coeofn, not< s, V I , 150 
A leumttn tsun fl<n cosmos, notes, V.I 150 
Aleyrodidae in India, 656 
Alfalfa — 

and orchard grass lm>, U 1 , 229 
and timothy hay, It I. f 229 
as cover crop, lt.l , 230 ; Wash , 286 
ns hay and pasture crop, U S.D A., 86 
as pasture foi hogs and sheep, U S I) A , 
575. 

breeding experiments, 734 ; N.Dak , 225 
rioss fertilization studies, N Dak. ,225 
crown gall, notes, 48. 
cultural directions, N.Dak , 225 
culture, Miss., 126; N Dak , 784; HI., 
229. 

culture experiments, 681 , Idaho, 228 ; 

Kans., 83 ; Mo , 224 
effect on following crop, Del, 622, N 
Dak , 226. 


Alfalfa — Continued. 

fertilizer experiments, Okla , 480 , Ft. I. 
229. 

growth as affect ml by lime, Iowa, 
117. 

hardiness in, relation to root develop- 
ment, 85. 
bay analyses, 775 

bay, analyses and digestibility, 468. 
hay, feeding experiments, notes, 96. 
bay yields, U.S 1) A , 531. 
hybrids, comparison with parent 
forms, 36. 

insects affecting, 051 

it legation expci uncut s, Utah, 431. 

leaf rust, notes, 842. 

loaves and stems, analyses, Ivans., 38. 

liming experiments, It I , 229 

meal, analyses, 872; NJ., 774; NY. 

State, 469 ; TcX , 68 , Vt , 872. 
natural luo, ulntion, Colo, 213 
nit logon distribution of proteins, 717. 
pioduction under iriigation, Utah, 682. 
seed identification, 632. 
seed, nitrogen distribution in, 501 
seed pioduction in Argentina, 824 
seeding experiments, N T)ak., 784 , U.S. 
DA., 530. 

seedlings , effect of length of day, 681 
si I i«?e tor steers, notes, 96. 
stem rut, notes, 842. 

\ due lor work animals, 578. 

\ ,ii leln s, Can 821 
\ i< t\ tests. ( '.in . 822 
w red ( out tol, \V Is , 227. 
weevil, lontiol, 662 

weevil, notes, Idaho, 251 , Mont., 859. 
\\ro\jl. pi Ogres.* !«po!t, 550 
winterkilling resistant attains, Wis , 
217 

> n ids, N I bik., 225 , AY is . 227 
Algae, ecological stuih, 429 
Algae, marine, use as ieitiiizers, 121 
\lknll - 

content of soils ns related to crop 

glow (li, 116 

disease of live stock, U S I). A , 788 
t fleet on tonciote, 689 
effect on ^ itamin 15, 410 
leseno of swine as affected by feeds, 
Ohio, 573 

soils Inictenological studies, Colo,, 
218. 

soPs, ret lamation, 815. 
soils, value of sulplim on, 625 
Allt>pnlvinarla, new genus, erection, 255. 

Allot lima nit id a . summary of information, 
N.C . 362. 

Almonds, clialeidid on, 454. 

Almonds, culture in Asia, 45. 

AJtermuia on peppers, On., 47. 

I Uemaria xolani, development, 463. 

Alii matin viola e , notes, 851. 

Alynui manducalot , life history, 458. 
Amlopot/on hpperhoieus, notes, 661. 
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American — f 

Engineering Standards Committee, 687 
Nature Study Society, proceedings, 296 
Society for Horticultural Science, 833. 
Amino acids — 

effect on hydrolysis of starch, 109. 
in nutrition, 864. 
of glycinln, 713. 

Ammonia removal from mine, 415. 

Ammonia, synthetic, manufacture, 120. 
Ammonium — 

carbonate, fertilizing value, 518. 
ehlorid, fertilizing value, 330, 53 8. 
nitrate, fertilizing value, 518; Miss., 
129. 

nitrate, manufacture, 120. 
polysulphid wash, fungicidal value. 
356. 

potassium nitrate, rnamifactuie, 120 
sulphate — 

decomposition, 726. 
effect on plants, 733. 
fertilizing value, Ala.Col., 119. 
nitrate, fertilizing value, 330 
nitrification in soil, 423. 
production in United States, 730. 
washing out of nitrogen from, 727 
Amphibians, Internal secretions in growth 
and development, 873. 

Amyl acetate, value against grasshoppci s, 

151. 

Amylase in milk and cheese, 679. 

Amylase of Ithizopus tritici, 3 44. 

Amylases, studies, 109. 

Anaerobes, nmiphology ami cultuial char 
act eristics, 382. 

Anaerobes, pathogenic, discussion, 480. 
Anaerobic bacteria and infections, 579. 
Anaerobic spore test for manorial pollution 
of milk, 73. 

Anaerobiosis, factors affecting, 279 
Anaphoidcn vonolruvhcli. parasitism by, 861 
Anaphothrips striatum on tobacco, 456. 
Anaphylaxis, discussion, 279 
Anaphylaxis, parasitic, 882. 

Anastat uh semiflavidus, biology and import- 
ance, 457. 

Anatomy, dictionary of scientific terms, 299. 
Andropogon annulaiUB, analyses, 276 
Anemia, infectious equine. (*Sf ve Swamp 
fever.) 

Angitia galleria# n. sp., notes, 459. 

Animal — 

breeding, coefficient of relationship, 071. 
breeding, research in, 369. 

(See also Heredity and specific 
animals , ) 

cells, analysis, 732. 

chromosomes. ( See Chromosomes.) 

diseases — 

chemical pathology, 883. 
diagnosis, 176. 
in Canada, 680. 
in Egypt, 382. 

In England, 177. 
in France, 478. 
in Hawaii, 680 


Animal — Continued. 

diseases — continued. 

in India, 177, 382, 881. 
in Louisiana, 781. 
in Morocco, 881. 
in Prussia, 73. 
in Wyoming, 177, 
new surgical methods, 78. 
occurrence and control, 278. 
prevention, 881. 
textbook, 176, 278. 
tick-borne, 381. 
tropical, 477. 

husbandry, course of study, 93. 
life in Scotland as affected by man 
treatise, 55. 

light, nature of, treatise, 550. 
parasites in East Africa, 656. 
parasitology, treatise, 780. 
pathology, research, importance to 
agriculture, 73. 

products statistics of Canada, 295. 
tissues, infiltration and preparation 
for microscope, 599. 

tissues, inorganic iron in, distribu- 
tion, 10. 

Animals — 

castration, treatise, 881 
domestic, anaerobic infections, 480. 
domestic, epidermoid carcinoma, 76. 
domestic, normal blood of, 884. 
domestic, parasitic worms in, 183. 
wild, conservation, U S.D A., 754. 

( See also Cattle, Live stock, Mammals 
Sheep, etc.) 

Anfpay, culture directions, 35. 

Annatto in oils and fatN, test for, 508. 
Anobium striatum f control, 656. 

Anomula beetle, control, 553 . 

Anopheles albimmus, notes, V.I., 150 
Anopheles — 

breeding among water -lettuce, 256. 

In sea water, 760. 
relution to malaria, literature, 565 
Anopheline larvae, papers on, 58 
Anthelmintics, composition and tlierapeu 
tic values, 484, 

Anthelmintics, experiments, 73. 

Anthonomus — 

grandis. (See Cotton-boll weevil ) 
signatus. (See Strawberry weevil.) 
Anthostomella rhizomorphw , description, 
338. 

Anthracene, injurious to plants, 29. 

Anthrax — 

antiserum, testing, 682. 
bacillus, microorganisms antagonistic 
to, 476. 
control, 881, 

detection, precipitin reaction for, 
180. 

diagnosis, selection and shipping of 
material, 881. 

human, bovine serum for, 683. 
in Porto Iilco, 583. 
infection, dissemination, 679. 
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Anthrax — Continued. 

symptomatic. ( See Blackleg. ) 

{vaccination, persistence of vaccine, 
682. 

Antibodies, normal, in blood, 680. 

Antibody production, polyvalent, 780. 

Antigens, comparison, 883. 

Antigens, heterogeneous, studies, 6o0, 681 

Antigens, multiple, polyvalent antibody, 
response to, 780. 

Antineuritic vitamin. (See Vitamin.) 

Antirrhinums and Pentstemons, handbook, 

888 . 

Antiscorbutic. (See Scurvy.) 

Antiscorbutic vitamin. (See Vitamin C.) 

Antiserums, precipitating, method of ob 
taining, 279. 

Antitoxic sera, pre paration, 280. 

Antitoxins, new preservative for, 881. 

Antixerophthulmie vitamin. (see Vitamin 
A.) 

Antonina australis, notes, 551. 

Ants, Argentine, control. 363. 

Ants, Argentine, life history, 559. 

Ants from Fiji and British Solomon 
Islands, 258. 

Ants in dwellings, control, Mich., 662. 

Ants, treatise, 762. 

Ants, white, (Set Termites.) 

Anuraphis roxeim, proposed name, 254. 

Apalia, culture directions, 35 

Apamca nictitan s americana, notes, 759. 

Apatides fortis, notes, U.S 1) A., 253. 

AjUtnuru* batik si, paiasltlsm by, 663. 

Aphelenchus coeophilus n sp., description, 
752. 

Aphelininno, Japanese, species of, 860. 

Aphid, undeserlhed, on rice in Philippines, 
860. 

Aphididae, notes, 852. 

Aphidius spp., parasites of, 456. 

Aphids, control by dusttng, Mich., 259. 

Aphids, life cycle, 251 ; Me., 450 

Aphiorhaeta faseiata, parasitism by, 61 . 

Aphis — 

arenae, hatching of eggs, factors 
affecting, 254. 

brassivae (See Cabbage aphis ) 
gossppU. (See Cotton aphis.) 
maid is, notes, 152 ; V. I., 150. 

Aphis — 

rosy, notes, 254 

woolly, in England, 660. 

woolly, In India, 660 

woolly, relation to apple canker, 147. 

Aphycus lounsburyi — 

life history and introduction, 360. 
notes, 660. 
roaring, 560. 

Apiaries, inspection, 852 ; Conn. State, 148. 

Apiculture. (See Beekeeping ) 

Aplanohaeter — 

stewarti, studies, 352. 
stisiolobii n.sp., description, 450. 

Apparatus — 

artificial cell, 628. 
butter hydrometer, 815. 


Apparatus — Continued. 
color*comparator, 314. 
comparator, double* wedge, 411. 
electric oven test, 813 
for converting gas chain voltage into 
Ch or pH values, 803. 
for counting bacteria in milk, 175. 
for determining carbon dioxid, 627. 
for determining catalase content of 
milk, 315. 

for determining urea in blood, 415. 
for heating serum, 682. 
for measuring basal metabolism, 06. 
for measuring sterile liquids, 11. 
for recording growth of tree trunks, 
333. 

for studying relations of temperature 
to growth, 526 
hydrogen electrode, 715 
nephelometer, new, 412. 
photometer, types, 503. 
root auxanoineier, 221. 

Apple — 

anthrnenose, control, 849. 
aphis, woolly, control, 659 
bitter lot, control, Va., 138. 
black spot, 849 
blight, history, 849 
blister clinker, N Y. State, 652. 
blotch, effect of dormant lime sulphur, 
750 

hiowu lot fungus, production of conidia, 
146. 

brown rot, notes, 48, 53. 
candy, Utah, 112. 
canker organism, culture, 147. 
diseases, 842. 

diseases and pests, remedies, Wash., 

44. 

fiuit spur studies, 836. 
glassy disease, notes, 48. 
giadtng, relation to Insect injuries, 
N.Y.State, 455. 

industiv of North America, treatise, 
741. 

leaf ciumplcr as pest of Cotoneastcr, 
255. 

loaf spot, 849 

leaf suckers, summary, 860, 

leaf trumpet miner, conti ol, N.H., 150 

maggot in Minnesota, 857. 

maggot, parasite of, 361 

mildew, notes, 48. 

red bug, false, life history. Conn. State, 
148. 

root rot, notes, 48 

rosette, factors affecting, Wash., 249 
sauce, dried, Mo , 209. 
scab, control, 146 ; Va., 138 ; Wis., 243 
scab, notes, 48. 

Hkeletonizcr, notes, Conn State, 149. 
spurs, composition, seasonal changes 
in, Mo., 123. 

spurs, relation to carbohydrates and 
nitrogen, Oreg., 236. 
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Apples — 

antiscorbutic value, 406. 
bearing habit, relation to plant food, 
Del., 039. 

biennial bearing, 238, 040. 
breeding experiments, 040 , Idaho, 235. 
hud selection, Mo.. 135. 
elder, of France, origin, 538. 
commercial, improvement in \ ermoiit, 
041. 

cost of production in Ontario, 004 
cull, use for, Utah, 1J2, 
culture in Asia, 45. 
development, Idaho, 218 
drying, Calif., 808. 

dusting experiments, 45; Mich , 235; 
Va., 137. 

dusting r. spraying, 253, 254. 
fertilizer experiments, 111., 44 
frost resistant varieties, 340. 
fruit development, Me , 039. 
gases in intercellular spaces, eompo 
si (ion, 337. 
growing, 340 
growing in Oznrks, S35 
hardiness, studies, N Dak . 230 
inheritance of yield, Vt M 835. 

Insects affecting. Conn State, 148, 
N. If. State, 455 
Melba, new seedlings, 833 
northwestern packing bouses for, IT S 
I) A , 340 

pollination studies, 340 , Wash , 040 
pruning experiments, 439, 538, 830 
pruning, Loiette method, 340. 

Rome Beauty, memorial to, 23s. 

Home Beauty, pruning. 538 
scar damage by insects, 058. 
seedling, variation in. 340 
setting, effect of defoliation, Oreg , 
237 

spotting in, 540 

spraying experiments, 253, 457, 849 ; 
Ind . 134, 143. 

spraying schedule, Wash , 44 
■sterility investigations, Wis , 230. 
storage, 340 , Idaho, 202, 
stoiage, light factor in, 641 
varieties In (It cut Britain, 135. 
varieties in New Brunswick, 4 4 
wild, of Cochin China. 835. 

Winesap, moldy core. Wash , 243 
yield records, Ohio, 238. 

Apricot brown rof, prevention, 53 
Apricot die hack, Holes, 842 
Apricots — - 

culture in Asia, 45 
drying, 720 , Calif., 808. 
growth rate, relation to sap concen- 
tration, 124. 
preserving, 005 
stocks for, 742, 

Apterygota, notes, 250 
Aradus, Amerh an species, 059. 

Aragallm northowun, poisonous to live 
stock, Ariz , 479. 

Arccuthohium uutyevdrl on Cupressus, 752. 


A rovuthobiutn pusillum, notes, 541. 

Archip# argy i ospila — 
control, 854. 
notes, 550 ; Mont., 359. 

Architecture, domestic, treatise, 186. 

Areca palm, root disease, notes, 48. 
Areolpristomerus, new snbgenus, 400. 

Ai gyroplocc leurttlrvla in Africa, 857. 
Arithmetic, vocational, for girls, lextbook, 
496. 

Arizona Station, notes, 199, 498. 

Arizona Station, report, 490. 

Arizona University, notes, 498 
Arkansas University and Station, notes, 498. 
ArmiUaria, mellea, notes, 451, 053. 849 
Armsby, 11 JP , biographical sketch, 001 
Ai my worm — 

erratic, notes, Mich., 251. 
fall, Injury to corn, Ala.Col., 55. 
notes, Midi., 251 
summary, 854. 

Aruold, .1 II , biographical sketch, 99. 

\ioro, culture directions, 35. 

Arrhcnathcrum elating, seed production 7 40 
Arrow grass, poisonous to live stock, Wyo , 
479. 

A i iowi ool — 

feitilizei experiments, 33 
mulching experiments, 33 
starch production in West Indies, 33. 
variety tests, tJuam, 34 
Arsenate and arsenite, separation and de- 
tection, 412. 

Arsenic — 

for grub infested soils, 258. 
in food materials, 005 
poisoning, action of magnesium sul- 
phate in, 1 78. 

Arsenicals - - 

and mixed .-piays for fruits, 45 
use, 056. 

(8Vr aho Lead arsenate ) 

Arsenicum acid, effect on growing plants, 
528. 

Aisenite and arsenate, separation and de- 
tection, 412. 

Ai throlytu* a i>a1< lav, notes, 850 
Artichoke girdler, notes, 159 
Ascaiiasis, pulmonary, Ju young pigs, 8S7. 
Asvaridia pcrupivillum, development, 888 
Ascandae, classification, 74. 

AscaHs — 

lumbt icoiden in pigs, U.K P. A., 788. 

lumhrinoidvfi, life history, 100. 

spp , effect on coagulation of blood, 

477. 

uttilla , studies, 100. 

Aschvrsovia alcyiodis, notes, V.I., 150 
Ascomyeetes — 

fruiting forms, 746 

spermatia of, life histories, Oa., 47. 

Ash borer, red-headed, temperature fatal 
to larvae, 002. 

Ash leaves and twigs, feeding value, 774 
Ash of foods, alkalinity and phosphate 
determination, 717. 

Ash, white, cause of brashness, 46. 
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Asparagus— 

canning, temperature changes in, IT S 
DA., 560. 
diseast s. (Hi), 
root rot, notes, 54*2. 

Asparagus rt rtldtlatm, cellular constitu- 
tion in, 20. 

Aspen disease's, 540 

Aspen, European, life history notes, 250. 
Aspergillus nimr , food requirements, 405 
Aspergillus spp , notes, Tex , 50 
Aspergillus, peritheeia production by, 740 
Aspldlottphagm cftnnus, notes, 553. 
Aspidiotus pemiciosus (Bee Han JosO 
scale.) 

Association of LnmMlrnnl Colleges — 
notes, 798. 
convention, 701 
officers and committees. 800. 

Aster, woodv, poisonous to live sto< k, 
Wyo , 479 

AsLeiocyslis rad iris, notes, 049 
Athyrium fllwfemina, evolution of chou- 
driome in, 30. 

Atmosphere (See Air ) 

Atmosphetlc -- 
pollution, 320 

pressure, secondary Ions, 17 
temperature (See Temperature ) 
Aluplex semibai vat a, culture in Chile, 
532 

Anlaeaspis penfagona , not « s.V 1,150 
Australian saltbush, culture in Chile, 532 
itumlnosis and inanition, Mitt 
Avocados - 

culture, Cunm, 43 

dictyospei mum scale on, control, ,*53 
eflot t ot girdling, 7 12 
inset ts affecting summatv, 551 
Asolobaeter rhroocot < tun, studies. 72(» 
Azotohacter, growth cvelo, studies. 338. 
Azotohacter, studies, 810. 

Babesia rams, studies, J83. 

Babesia mm ot , notes, 883 

Baby beef. (See rattle, baby beef ) 

Bare Haris corddfolia , poisonous to live Much, 
781, 782 
Bacillus-- 

abortus ( qui , note- . 179. 
acidophilus, intest inal implantation, 05 
act tv aides, relation to broncho pm u 
moma in calves, 384, 385. 
amylovorus, notes, 843 
at) osepticus, notes, 351 
botulinus — - 

in cheese, 309. 

In silage and canned foods, 007 
pathogenicity, 407. 
relation to canned foods, 107. 
toxic by-products, 709. 
toxin, destruction by heat, 309. 
toxin, inoculation test, 870 
type A In horses, 882. 
types A and B, differentiation, 870. 
butyrieus, notes, 122. 
verealium , notes, 542. 
ooagulans n sp , description, 470 


Bacilli* s—f Con tinned. 

coli communis in miik and cheese, 779, 
t d etna tten s antitoxins* standardization, 
781. 

niteril idis as affected by pasteurizing 
temperature, 380, 

ent( eitl'hs sporofjenes in milk, TJ S.lhA*, 
73 

eiysipelatis suis, notes, 888 
gummtflvans, notes, 451. 
laelis aerogents, fermentation of xylose 
by. 9 

nugathwium, cause of Homing bed’, 
764 

megatherium, food requirements, 465. 
mesenUricus in iopy bread, 004. 
n< ( Hiplwtus (Bee Necrobacillosls ) 
garatyphosus A, as affected by pas 
(ourizing temperature, 380 
pavatypho •> us, fermentation of xylose 
by, 9. 

perfi intjens anlltoxins, standardization, 
781 

pvo jf/« at s. notes, 885 
uidwuohi. (Bfc Nodule bacteria.) 
sohnuiceacum, notes, 8 42. 
sublihs, utilization of nitrogen by, 
fat tors affecting, 28. 
suipestifer as affected by pasteuriz- 
ing temperature, 380 
suiprstifer, morphology and biology, 
286 

'inp* s hf< i , Hi tidies, Ind , 170 
Ixn hetphilus, iusecl i elation* to, 543 
t u hei cuhgt n us eolumlxn inn, notes, 787 
ii/phosus an affected b\ pasteurizing 
temperature, 380 

typhosus, fomentation of xylose by, 9 

1 bn tei la — ■ 

action of salts and ions on, 75 
causing denitrification of cellulose, 
821 

gonein names and dost i iptions, 427 
in milk, soil, etc. ( ttt c Milk, Soils, 
etc ) 

in ripening corn silagt>, 109 
luminous, growth as affected by irra- 
diation, 525 
natural grouping, 630 
of dysentery group, volatile fatty 
at ids produced by, 211. 
preservation of stock cultures, 178. 
spoies, single, isolating. 339 
thermophilic, studies, 338 
thermophilic, thermal death point of 
spores. 10 

uric or hippuric add, 630. 

Factorial — 

count of dishes, hand- washed v ma- 
chine-washed, 02 

flora of uterus and meconium of calf, 
Mich . 284. 

suspensions, standardization, 177. 

I‘.nt tc: iologie culture media (See Failure 
media.) 

Hneioriology, pha» ma ecu 1 leal, 477. 

Ilad (biology, textbook, 578. 
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Bacteriology, treatise, 780. 

Bacterium — 

acidi propionici (d), notes, 779. 
campestrc, notes, 446. 
camp cut re , seed transmission of, 54 
cannae n sp., notes, 250. 
citri. (Bee Citrus canker.) 
eantioBum n.sp., notes, 248 
fjlycincum, notes, 545. 
gummis . notes, 653. 
hederac n.sp , notes, 54. 
malracaarurn, notes, Ark , 353 
marginatum n.sp., description, 752. 
nephritidiu ovis, notes, 887. 
phaveolt, 'studies, Okla., 351. 
sojae n.sp , description, 545. 
BOlanacvarum, bUkUcs, 352. 
tumefaciens, notes, 047, 751 
tumefacimn, studies, 047. 
viwvularum , notes, 443. 
vesicatorium n.sp., description, 849. 
Bagasse paper, use in weed eradication, 
438. 

Bagworm, campaign against, 854. 
Balantidium coli mis. infection in sheep, 
885. 

BttJllstitc, use in agiicultute, 891. 

Balloon racing, U.8.D.A., 17. 

Balsam, Canada, witches’ broom, 548 
Balsam Hr butt rots, 548. 

Balsam seed, collecting and storing, 838. 
Banana — 

root borer, studies, 559. 
root disease, notes, 843. 
supposed nematode disease, 356. 
Bananas — 

African, reversion in, 080. 
antiscorbutic value, 400 
culture, 44 ; Guam, 43. 
culture in Belgium Kongo, 347. 
culture In Porto Rico, 888. 
drying, Calif., 808. 
improvement, 228. 
insects affecting, 050. 
production, 043. 
sucrolytic action, 715. 
treatise, 837. 

Barajillo, culture, 737. 

Barberry — 

eradication campaign, 46. 
eradication campaign in Iowa, 49. 
inheritance of germinal peculiarities, 
835. 

relation to wheat stem rust, 747. 
Barium, calcium, and strontium salts, dlf 
fereutiation, 206. 

Bark beetles, trap-tree methods for, 050. 

Bark louse, oyster-shell. (Bee Oyster-shell 
scale. ) 

Ba rley — 

Alpine, cultural and breeding tests, 735 
analyses and use as feeding stuffs, 
373. 

and peas for fattening pigs, Idaho, 271. 
as affected by sodium chlorkl, 586. 
as affected by sulphur, 20. 
bacterlosls, notes, 542 


Barley — Continued. 

breeding experiments, Okla., 431. 
chop, analyses, Tex., 68 
culture, 630. 

culture experiments, 35 ; Mont., 339 , 
N.Dak., 225, 228, 734 ; U.S.D.A., 530. 
diseases, 444. 

effect on following crop, N.Dak., 226. 
exotic, tests in Algeria, 35. 
feed, analyses, 872 ; N.Y.State, 4C9. 
fertilizer experiments, 35. 
following different crops, N.Dak., 220. 
ground, analyses, 872. 
ground, for pigs, N.Dak., 270. 
hybridization, 532. 
hybridization, technique, 737. 
kernel development, effect of time of ii 
rigation, 128. 

leaf spot and streak, notes, 541. 
methods of preparing for pigs, Okla.. 
474. 

middlings, analyses, N.Y State, 409, 
plowing tests, N.Dak., 220. 
protection from birds, 536 
rotation experiments, 35, 735; Mont., 
839, N Dak., 210, 734. 
rust, varietal susceptibility, 747. 
seeding experiments, N Dak , 225. 
seeds, factors affecting susceptibility 
to molds and fungicides, 244, 
smut, control, 49 
stripe as vai ietal disease, 49 
subsoiling and packing experiments, 
N Dak., 212. 

tillage experiments, N Dak., 225. 
v. corn for fattening steers, Wis,, 208 
v rye for pigs, Mich., 875. 
varieties, Wyo., 431. 
varieties yields, Wis , 132 
variety tests, 35, 532, 031, 725, 730 ; 
Can., 822; N.Dak, 225; Okla., 430, 
U S D.A., 530 ; Wis., 227. 

Barnacle wux-seale, notes, 853 
Barns, construction, Ind , 180 
Barns, dairy, construction, Wis , 84. 

Bains, dairy, plans, 590. 

Barns, plans and specifications, 590. 

Barrels, use for experimental silage, 374. 
Basic slag. (Bee Phosphatic slag.) 

B a Hsus acrohazidin n.sp., notes, 459. 

Bast fibers, cellulose in, 511 

Bat guano, fertilizing value, Guam, 23. 

Bat no, culture directions, 85. 

Balhyplccte » cur(MUoni8, notes, 550. 
Batocera rubus, notes, V.I., 150. 

Bean — 

anthracnose, control, 50 ; Can., 841. 
bacterial blight, Okla., 351. 
beetle, Mexican, notes, Ala.Colo., 55. 
beetle, Mexican, summary, Ala.Colo., 
158. 

diseases, 649, 842 ; Can,, 841. 
hybrid, spontaneous, analysis, 427. 
leaf roller, notes, V.I.,150. 

Lima, pod blight, notes, N.C., 443. 
mosaic, notes, 541, 
mosaic, atudles, Can., 842. 
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Bean — Continued. 

mosaic, transmission, Mich., 242. 
rust fungus, biologic forms, 446. 
rust, varietal susceptibility, 445. 
seedlings, translocation of mineral con- 
stituents, 125. 
spotting disease, notes, 846. 
weevil, Mexican, notes, 858. 

Beans — 

as affected by borax, 426. 
as affected by carbon clioxld, 884. 
aa affected by soil temperature, 330. 
canning, temperature changes In, V S 
D.A.. 560. 

culture experiments, Kails . 33. 
dusting experiments, 345, 552 
effect of spacing, 828. 
inheritance in, studies, 427. 
inheritance of disease ic^istnm e, 542 
inoculation, Colo., 213 
.Tack, culture experiments, ('mini, 31 
Lima, bacterial spot, WH , 241 
Lima, seed inoculation, 111., 44 
liming experiment s. 624. 
losses in transit and storage, 816 
inurutoug, < ul lure directions, 35. 
natural inoculation, Colo , 218. 
palani, culture directions, 35 
rangoon, fungus affecting. 48. 
seguidilla, culture directions, 35, 
sitao, culture directions, 35 
&it ones lineatus on, 363. 
susceptibility to TJrowj/( rt* uppentlitu- 
latus, 50 

varieties. P It . 631. 

variety tests, 340; Can, 822, Neln , 
531 

(tit r also Mungo and Velvet beaus > 
Bedbug, parasite of, 161 
Beech leaves and twigs, feeding value, 774 
Beechnut meal, digestion trial, 774 
Reef blood, sodium content, 13 2. 

Beef, cause of souring, 764. 

Bi'ef ci arkling*, analyses, N.Y. State, 460 
Beef, curing and preservation, 260. 

(Bee also Cattle.) 

Beekeeping, Okla , 453 
Beekeeping In Arizona, 762. 

Beekeeping in Calilomia, 461. 

Beekeeping in India, 657. 

Beekeeping in Iowa, 762 
Beekeeping in South Africa, 556 
Beekeeping in Virginia, 762. 

Beekeeping, papers on, 159. 

Beekeeping, treatise, 461. 

Bees — 

auditory sense of, 461. 
breeding experiments, Can., 856 
brood diseases, mixed infection in, 159 
disease law of Georgia, 860. 
diseases, Mich., 860 ; Wis., 252. 
foulbrood. (Bee Foulbrood.) 

Intestines, epithelial ceils of, 655. 
normal bacterial flora of, 559. 

North American, distribution, 762. 
notes, 359. 

olfactory sense of, 461. 


Bees — Continued. 

on clbvcr, effect of corolla tube length, 
826. 

queen, controlled fertilization, 159. 
swarm control, U.S.D.A., 559. 
winter protection, 156, 461 ; Okla., 61 
(See also Honey.) 

Beeswax production in the Sudan, 663. 

Beet — 

by-products for fattening iambs, Colo., 
269. 

leaf beetle, summary of information, 
U.S I). A , 157. 

nematode root gall, notes, 842. 

pulp, dried, analyses. 872 ; N.J., 775 ; 

N.Y. State, 469 ; R.I., 872 ; Tex., 68 
pulp, dried, composition and retail 
prices, Conn. State, 375. 
pulp, extracted, dry distillation of, 
209. 

pulp, extracted, saponin in, 204. 
pulp for iambs, Colo., 270. 
pulp press water, purification, 616 
seed, VopHnus ep on, 48. 
seed treatment, 28. 

sugar manufactuie, process control, 
109. 

sugar manufactuie, progress. 506 
sugar manufacture, treatise, 807. 
webworm, notes, 550 
webworm, southern, notes, V I., 150. 
Beetles — 

elateiid, genotypes, 661. 
grey back, nomenclature, 761. 
powder post, damage to timber, 891, 
Beets — 

ns affei fed by potash, 521 
as affected by urea superphosphate, 
330. 

culture on peat soil, 735. 
field oi fodder, (tiee Mangels.) 
seed production, 740 
sugar, (tiee Sugar beets.) 
yields, i elation of size of seed, 829. 
BvmUex lunula , notes, 658 
Benzoic acid, effect on molds, 463. 

Benzol alcohol, effect on toxins and tuber- 
culin, 481, 482. 

Kei ibei i — 

among Chinese In France, 407. 
and pellagra, leucocyte changes in, 66, 
avian, glyoxala.se in, 868 
avian, studies, 768. 
genesis of edema in, 568. 
iu Mesopotamian force®, 868 . 
prevention, rOle of vitamins in, 867, 
Bermuda grass- 

breeding experiments, Okla., 431. 
pasture, culture, Miss, 126. 

Berries. ( See Fruits, small, and specific 
kinds.) 

Beverages, inspection and analysis, Conn. 
State, 365. 

IHbio hortulanns , biology, 655. 

Bibliography of — 

agriculture, evolution of, 491. 
amphibians, internal secretions, 373 
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Bibliography of —Continued 

anaerobes, pathogenic, 481. 

anaerobic infection, 579. 

animal disease, 179 

anopheles, relation to malaria, 555. 

nrsenieals and mixed sprays, 45. 

bees, North American, 79*2. 

bees, olfactory sense of. 4b I 

birds of Montana, 550 

blackleg bacillus. SS‘2. 

blood sugar, 507 

cactus, prickly peui, 09 

rerid ia, 703. 

chromosome number of %ea may ft, 222. 
chromosomes, 222. 

Uoccidno, identification, 254 
Coccinellidao, 301. 

corn silage, nit logon losses In, IT S 
D A., *200. 

cornstalk hour, larger, 59 
culture media, reaction, 205 
dnmping-ofT in mu scries, l T S I> A , 357 
Drosophilinnc, 858 
endocrine glands, 408 
entomology, American economic, 852 
farm tenancy in United States, Tex , 
593 

fruits, hardiness 038 
fungus insects and hosts, 253. 
heat regulating mechanisms of bodv. 
071. 

hydrogen-ion eoneen I ration, determina- 
tion. 11 

industrial waste, treatment, 592 
Jnse< t s, nun tom v and physiology, 453. 
June beetle, gieen, N C , 303. 
lime, 817. 

Ly <}<>('( nts spp , 450 
lymphangitis, epizoolic, 881 
mamma t \ apparatus, 07 
momitnineers, southern, 593 
Myxospoiidla, 453 

nitrogen. Kjcldahl determination 01 1 

oils, ether* al 9 

pa pei making materials, 511. 

painihyroid glands, 770 

pellagra, 05. 

pei fumes, 9 

phy lk>\« ra, US1) \ , 57. 

pineal bodv, 770 

Piroplaswa wutanft, 880. 

plain diseases and pests. 541, 740 

plant Improvement, 741. 

roundworms, 054. 

saccharin. 02 

school lunches, 61. 

sewage purification, 691 

soil acidity. 812 

swine diseases. 182, 

Tachinidae, 050 
teff grass. 1 33 
tick paralysis, 883 
tuberculosis in France, 77 
women m industry, 94. 
wood, dicotyledonous, Intercellular 
canals in, 46, 


Iliehlorld of mercury. (See Corrosive sub- 
limate.) 

Bile, use for immunization against rinder- 
pest. 76. 

Biochemistry treatise, 819. 

Bioclimatic law, Hopkins’, 454. 

Biocllmatic zones, TJ S IV. A , 720, 721. 
BloeolJoids - 

action of bases and salts In, 820. 
hydration of, simulating protoplasm, 
333. 

Biological products, production and inspec- 
tion. 578. 

Biology — 

dictionary of scientific terms, 299. 
physico-chemical foundations, treatise, 
201 . 

quantitative method, 218. 

Birch leaves and twigs, feeding value, 774. 
Birch, yellow, relation to Adirondack For- 
est, 350. 

Bird handing, Instructions, U.S.D.A., 148. 
Birds — 

conservation, U.S.D.A., 754, 
migration, 358. 

migniLorv, treaty act, IJ S D.A., 452. 
of Eastern United States. 754. 
of Tai Plata, treatise, 054. 
of Montana, 550. 
of North America, diet k list, 358. 
of Royal Palm Hammock, 358. 

\ a lue on farm, U.S.l) A, 755. 

Bin* k disease of sheep, etiology, 085 
Black scale — 
control, 000. 

paiasite, life history and introduction, 
860. 

parasite, new, i earing, 559 
parasite's, method of liberating, 861. 
Blackbcri ies — 

eullure, Mo , 041 

culture and propagation, Mo , 238, 
diseases and pests, Mo , 288 
genelic status, Vt., 041. 
liaidy varieties, 742. 
insects affecting, 655 
pruning, 44, 837, 

Biaekbeny, giant, of Columbia, desciip- 
tioe, 110 

Blackhead in turkeys, effect of ipecac in 
treatment, 380. 

Blackhead in turkeys, transmission, 484. 
Blackleg — - 

aggressin, immunization with, 784. 
bacillus, biology, 882 
conti ol, 881. 

diagnosis, selection and shipping of 
material, 381. 
etiology, 480. 

immunization, 180, 580, 584. 
popular account, 281. 
review of literature, 481, 
llhuitothriw briilanica, notes, 459 
HUshm leucoptiru $ (See Chinch bugs.) 
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Blood— 

analysis, 414. 

calcium determination in, 810, 415, 507. 
cells, red, liPinolysle with milk, 207. 
charcoal, adsorbent power compared 
with Noril, 15. 

chlorids in, determination, 15, 414, 
415. 

coagulation, inhibition by nematode 
secretions, 477. 
constituents, 882. 

corpuscles, effect of benzyl alcohol, 
482. 

creatin and creatinin in, (54, 1(52 
creatin content as affected by muscular 
tone, 262. 

dried. (Sec Dried blood.) 
euzyrn indices of, 9 

horse, specific gravity and hemoglobin } 
index, 483. 

lactic acid m, determination, 15. 
magnesium determination m, 415 
micropai tides in, 3S1 
nonprotein nitrogen determination, 11. 
normal antibodies in, (ISO. 
normal, of domestic animals, 382, 881 
of children, calcium in, OH 
of healthy horses, eosmophiles in, 781 
regeneration following anemia, 802 
serum, constituents, squinting 203 
serum, tryptophan content, 811 
sodium determination in, 112 
sugar, determination, 110, 111. 
sugar, dctci initiation and distribution, 

* 507. 

sugar, studies, 208. 

transfusion in hyperimmuni/at ion 
against rindei pest, 883 
work, treatise, 780. 

Blowflies, parasites of, life history, 458. 
Blueberry, Katherine, new hybird, 347 
Bog ore, feitilizing value. 519 
BolotJnae and woody substances relation, 
782. 

Boll weevil. (See f'nt ton-boll weo\ jl.) 
Bollworrn (.SYr Cotton boll worm ) 
Bombyliidae, new genus, 3(U. 
liombyx marl (St e Silkworms ) 

Bonavist beans, breeding oxpei micnts, 53 
Bone meal, analyses, N ,T , 775. 

Bone meal, fertilizing value, Mo., 24 
Bone, steamed, for pigs, Ohio, 572, 578 
Books on — 

agricultural cooperation, 897. 
agricultural economics, 091. 
agricultural instruction, philosophy. 
196. 

agriculture, chemistry ol, 310 
agriculture in eailv Britain, 895 
agriculture, methods of teaching, 91. 
animal diseases, 17(5, 278, 881. 
animal diseases, tropical, 477. 
animal life as affected by man, 55. 
animal light, nature of, 550. 

Antirrhinums and Pentstemons, 838 
ants, 762. 


Books on— Continued. 

apple industry of North America, 741. 
architecture, domestic, 186. 
bacteriology, blood work, and animal 
parasitology, 780. 
bacteriology, plmnrnu eutieal, 477. 
bananas, 837. 
beekeeping, 461. 
beet sugar manufacture, 807. 
biochemistry, 819. 

biology, physico-chemical foundations 
201 . 

biology, quant ilative method, 218. 

birds of Eastern United States, 754 

birds of La Plata, (554. 

botanical equivalents, dictionary, 427. 

botany, 420. 

botany, history of, 218. 

building const ruel mil 89 I 

butteiH. 801 

canning, 402. 

cast ration, 881. 

catalysis and industrial application, 
201 

cellulose estcis, 204, 801. 
chemical French 108 
chemicals, organic medicinal, 278 
chemistry. 108, 410. 
chemist r> and plmies, 801. 
chemist? y, applied, 2<>1 
(hemisliy, hinlogu »1, 801, 
chemistry of imp production, 114. 
chemistry of plant life, 501. 

(homiteTiy. oiganic, 201, 310, 713. 

(oconuts 743 

colloid chemist rj . 108 , <;io 

conifers, characteristics, 15 

cooking, 93, (597. 

corn gi o\v mg, 92. 

corn trade, UutPdi, 192. 

cotton, 842 

dairy bnctoi iology. 880 
dairy farming in (Ire, it Britain, 380 
dairy products, maiiufact ure, 079 
ding plants, < nil ui c, 239 
drugs, (heniislry and analysis, 207. 
engineering, highway, 790 
entomology, 453. 
entomology, sanitary, 058 
evolution, initiative in, 207 
farm Implements and machinery guide, 
892. 

fats and oils, animal, 203 

fats, i eLi active Indices, 802. 

fertilizers and manures, use, 24 

flour mauiifm tin e, 003 

flower gardens, English, 744 

flowers, hardy border, 838. 

flowers, wild, of Nantucket, 239 

food supply of world, 191. 

foods and cookery, 399 

foods, chemistry of, 802 

foods, drying, 415. 

foods, microbiology, 402. 

forest management, 644. 

fruits, hardy, in Great Britain, 135. 
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Books on — Continued. 

fruits, preservation, 065. 
fruits, pruning, grafting, and budding, 
185. 

gardening, 48, 740, 741. 
gardens, 344 
gardens, rock, 441. 
geology, engineering, 880. 
glue and gelatin industry, 318. 
grain production In western Canada, 
737. 

home economies, elementary, 399. 
hydraulics, 889. 

hydrogen-ion concentration, determi- 
nation, 11. 
insects, 453, 755. 
irrigation, 788. 

irrigation institutions, development, 
387. 

Jute industry, 899. 
landscape gardening, 443 . 
legumes, culture. 128. 
lumber, kiln drying, 185. 
mammals, domestic, 870. 
mammary gland, structure and devel- 
opment, 67. 
mangoes, 643. 

manures and fertilizers, use, 24. 
marketing, 897. 

mathematics, agricultural, 899. 
medicine, 578. 

medicines, chemistry and analysis, 
207. 

metabolism, basal, rate determination, 
670. 

microbiology, 578. 
microorganisms, pathogenic, 578. 
milk, condensed, 862. 
milk marketing, 577. 
mountaineers, southern, 593. 
natural history studies, 899. 
nucleic acids, 203 
oils, fats and waxes, 410, 501, 801. 
oilB, refractive indices, 802. 
ornithology, 754. 

Pasteur, 680. 

pastures of New Zealand, 127. 
pheasants, 851. 
plant breeding, 35, 734. 
plant diseases, 540. 
plant diseases, immunity, 840. 
plant indicators, 525. 
plants, culture, 438. 
plants, heredity and evolution in, 426. 
plants, organic compounds, nature and 
Significance, 201. 

plants, ornamental, pruning, grafting, 
and budding, 135. 
polysaccharids, 310. 
reagents, 109. 

roads and pavements, rural, 790. 
roads, construction, 688 
roses, 441, 838 

rubber, preparation and testing, 210. 
rural New York, 291. 
rural problems in United States, 394. 
rural social organization, 592. 


Books on — Continued, 
scurvy, 266. 

sewing and textiles, 697. 
soils and agriculture of Southern 
States, 18. 
statistics, 299. 
swine diseases, 182. 
textiles, G97. 

toxins and antitoxins, 780. 
trees, 741. 
tuberculosis, 181. 
vitamins, 562. 

vitamins and artificial nutrition, 464. 
vocational arithmetic for girls, 496. 
vocational education, 193, 195. 
walnuts, 240. 
waxes, 801. 

waxes, refractive indices, 802. 
weeds, eradication, 488. 
wood conservation, 390. 
wood, technical properties, 83. 

Borax in fertilizers — 

effect on corn, 3 ml., 121. 
effect on crops, 426, 625. 

Bordeaux mixture for potato leaf hopper, 
Wis., 553 

Bordeaux mixture, tests, 346. 

Borers In mesquito cordwood and posts, 
piotectlon, U S.D.A , 257. 

Borers mistaken for European corn borer, 
759. 

Boric acid, effect on molds, 463. 

Boric acid solutions, reaction with alcohols 
and sugars, 509 

Itorkhauwnia dnu-ni n sp , description, 156. 
Born a disease, immunization, 686 
Borna disease of horses, etiology, 888. 

Boron in food materials, 665. 

Borons, culture directions, 35 
Botanical equivalents, dictionary of. 427. 
Botany — 

agricultural, textbook, 426. 
dictionary of scientific terms, 299. 
fundamentals, treatise, 426. 
history of, 21 8 

ffoiryodiplodia tUeobromac on rubber, 148 
Botryosphaeria, studios, 746 
IiotrytU cinerra — 

coloi less strain, 821. 
notes. 649. 

utilization of glucose as source of 
carbon, 354. 
flotnjtis sp , notes, 541. 

Bofrytls on cheiry, notes, 48 

Botrytls spores as affected by phenol, 823. 

Botulism — 

antitoxins, standardization, 580. 

bovine, 680. 

equine, 882 

from cheese, 369. 

in cattle, 284. 

outbreak from canned spinach, 309 

papers on, 769. 

review of literature, 167. 

studies, 570. 

treatment, 667. 

Box elder, diameter growth, 240. 
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Boys, metabolism, 863. 

Boys’ clubs- 

factors in efficiency, 496. 
notes, Guam, 94. 

organization and results, U.SD.A., 
197. 

results, U.S.D.A., 798. 

BraconJdaa n spp., description, 459. 

Brains, zinc content, 64. 

Bran. (Bee Rye, Wheat, etc.) 

Brazilian brown beans, analyses, 872 
Bread— 

extra-ycnst, nutritive value, 566. 
fat determination in, 13. 
leavening experiments, 464 
making, chemical control, 61, 
ropy, studies, 663, 664 
(Sett also Flour.) 

Breadfruit ripe rot, control, 443 
Breeding. (See Heredity, Hybridization, 
Inbreeding, Plant and Animal breeding.) 
Brcmia latitude , notes, Iowa, 748 
Brewers’ dried grains, analyses. 775, 872; 
N..1., 774 ; N Y State, 469 ; R.I , 872 , 
Tex., 08 ; Vt., 872 
Brewers’ wet gtnins, analyses, 872. 

Brick tests, V 8.D.A , 488 
Bridges, analyses of impact on, 290. 
Bromacelone, action on plants, 28. 

Bronte— - 

culture, N Oak , 734. 
effect on following crop, N Dak . 226. 
grass, bleeding experiments, N.Dak . 
225. 

grass, culm formation in, 825 

grass, cultural directions, N Dak. 226. 

grass, culture experiments, U.S.D.A , 

581. 

yields, N Dak , 225. 

Bromin content of animal tissues, 764. 
Bromin determination in urine, 314. 
Bronchitis, verminous, of calves, 887. 
Broncho-pneumonia — 

bacillus associated with, 384, 385. 
infectious, in horses, 787. 

Broom — 

corn, dwarf, analyses, 41. 
corn, molds attacking, Tex., 50. 
corn seed, composition and digesti- 
bility, Okla., 373. 
millet red disease, notes, 842. 

Brown coal humus, mixed with canal sew- 
age as fertilizer, 216. 

Brown-tail moths, suppressing, Conn. State, 
148. 

Bruohidae, bionomics, 658. 

Bruchus chitien/iis. (See (’owpea weevil.) 
Brussels sprouts seed growing, 44 
Bryophyllum, physiological isolation by 
low temperature, 837. 

Buckwheat — 

bran, analyses, 872. 
feed, analyses, N.J., 774. 
fertilizer experiments. 111 , 121. 
middlings, analyses, N.J., 774 
mixed feed, analyses, N.Y. State, 469 


Buckwheat — Continued. 

offal, analyses, N.J., 774. 
silag^, palatability tests, 875. 
utilization of phosphates by, 217. 
variety tests, Can., 822. 

Bugs, swarming fulgorid, notes, 658. 

Building construction, handbook, 894. 
Bullrush, composition and digestibility, 168. 
Bulls, effect of exercise and feed on vitality, 
Wash., 275. 

Bulls, effect on milk yield of daughters, 72. 
Bulls, purebred, on forest ranges, 469. 

(jNY r ditto Sires.) 

Bureau of Markets, relation to potato in- 
dustry, 40 

Bureau of Public Roads, history, U.S.D.A., 
790 

Burgundy mixture, tests, 146. 

Burro weed, poisonous to live stock, Ariz., 
479. 

Bush hay, analyses and digestibility, 468. 
IlU'ttola fttsca in Africa, 554. 

Itusiomum spp , effect on coagulation of 
blood, 477. 

Butter — 

and cod liver oil, vitamin A in, 564 
examination for microorganisms, 277 
fat ( Rcr Milk fat.) 
hydrometer, 315 
laboratory guide, 697. 
making, commercial, treatise, 277. 
making, neutralizing cream for, 880 
making pure culture starter for, 73 
molded, 381 

nutritive value, effect of heat and oxy- 
gen, 564. 

off' flavors in, Mich , 470 
treatise, 801. 

Butterflies. Indian, notes, 657 
Buttermilk — 

commercial, 381. 

semisolid, analyses, 872 ; It I., 872 
semisolid r tankage for hogs, Nobr., 

171. 

Bui vi ic arid, effect on molds, 463. 

Cabbage — 

aphis, notes, V I , 150. 
black rot, conlrol, Wis , 242. 
black rol, seed transmission of, 542. 
butterfly, southern, notes, V I , 150. 
canning, temperature changes In, IT S 
I).A., 560. 

Chinese , black rot, notes, 446 
cost of pi oduct ion, Ohio, 134 
diseases, notes, 47, 049, 842, 843. 
inheritance of head and root formation, 

345 

maggot, control, 454, 557, 761. 
maggot, rearing on agar jelly, 858. 
mosaic disease, 446, 
preparation for drying, 416. 
seed growing, 44. 
variety tests, N.Dak., 285. 
vitamin C in, preservation by drying, 
61. 

yellows, notes, Wis., 243. 
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Cacao — 

cryptogamlc diseases, 653 
culture experiments, 140. ' 

insects affecting, 050. 
pod and bean disease, 541. 
production in West Indies, ,33. 
tlirips, notes, 550. 
trees, sunstroke, 663. 
variety tests, 140 
witches’ broom, notes, 443. 

Caeoecia argyrospila, control, 854. 

Cacoecia aryyrosptla, notes, 560; Mont,, 
359. 

Cacti, distribution, cold resistance as fue 
tor, 429. 

Cactus, prickly pear — 

as fodder for stock, 00. 
high temperature record, 520, 731, 
sugar content and seed oil, 612. 
uses, 410 

(Set: also Opuntia.) 

Caddis-fly larvae, biology, 659. 

Carlioa, cultuio directions, 35 
Cake, baking temperature, Mo , 201. 

Calcium — 

nhsoiptlon by plant root, 29. 
carbonate, effect on solubility of pbos 
phates, 217. 

carbonate, transformation in soil, 25 
content of soda, i elation to soil frac- 
tion, 110 

cyanamid, improvement, 381. 
eyanamid, nitiogen determination in, 
206. 

determination in blood, 415, 507. 
deteiminalion in blood of children, 63 
determination in blood, turbhllmeiry 
in, 805. 

in feed, effect on milk yield, IJ S I > A , 
274. 

in organic matter, mlerodetermination, 
316. 

metabolism of dairy cows, 273 
metabolism of pigs, Ohio, 570 
neutralizing effect on copper, 29 
nitrate effo<t on aclHHy of phos- 
phoric acid, 24. 
nitrate, fertilizing value, 518 
oxid, transformation in soil, 25. 
retention, effect of cod Hvei oil and 
buttpj , 666 

strontium, ami barium salts, differenti- 
ation, 206 
(See also Lime ) 

Calf infection, cause, 382 
Calf meals, analyses, 872, N.J , 773; NY. 
State, 469; R.I., 872. 

Calf meals, composition and ietail prices, 
Conn State, 375. 

California University and Station, notes, 
95, 498. 

Caligula caclmra, life history, 657 
Caliroa aeraai, notes, Conn State, 149. 
Oalopeita fallav n g. arid n.sp , 361 . 

Calosoma sycophanta, notes, U.S.D.A., 154 


Cal ves — 

blackstrap molasses for, La., 775. 
epizootic disease of, 482. # 

feeding experiments, 379 ; Arlz., 476 ; 
Can , 879, 

new-born, composition, Mo., 67. 
new-born, intestinal flora, Mich., 284, 
raising on milk substitutes, Mo., 268. 
Camote, culture directions, 35, 
Camphor-producing trees, 743. 

Canada Experimental Farms, report, 899. 
Cane beetle borer in Fiji, 762. 

Cane tops, value for work animals, 573. 
Canna bud rot, studies, 250. 

Carina, edible, variety tests, Guam, 34. 

Canned foods — 

acidity, relation to processing, 161. 
relation to Bacillus botulinus, 167. 
spoiled, and botulism, 570. 
swells in, 719. 

Canning — 

cold pack method, bacteriology, 665. 
heal penetration in, 719. 
of foods, temperature changes in II 8 
D.A., 560 

of foods, treatise, 462. 

Cantaloups. (Sec Muskmclons.) 

Cautao oceMatus, life history, 658. 
Carbohydrate — 

content of navy beaus, 714 
pioductjon in plants bloibeinisir.v, 732. 
supply and respiration, 331 
Carbohydrates — 

and nitrogen equiiibi ium, 568. 
in thrice boiled vegetables, 665. 
requirement for growth, 764. 

Carbon - 

blsulphid, insecticidal value, N C. f 303. 
dioxid, absorption during photosynthe- 
sis, 125. 

dioxid assimilation by Neottla, 732. 
dioxid determination, apparatus, 627. 
dioxid determination in alkali bicar- 
bonate, 716. 

dioxid, effect on plant growth, 218. 
dioxid, effect on plants, 344, 834 
dioxid leitilization, effect of Itnnng, 
624. 

dioxid In soil, effect on roots, 335. 
dioxid, residual effect on Tools, 812 
disulphid, behavior m soil, 659. 
monoxid in kelp, 125. 
ieirachlorid, effect on parasitic worms, 
286. 

Calbonates- - 

alkaline, effect on nitrification, 621. 
effect on oxidation ot sulphur, 332 
in soils, occurrence, 811. 

Carbons, vegetable decolorizing, 509. 
Carcinoma, epidermoid, iu domestic animals, 
76, 382, 884. 

Carnation rust in greenhouse, 851. 

Carol) beans, composition and retail prices, 
Conn. State, 375. 

Carotin and vitamin A, differentiation, 563. 
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Carotin, differentiation from other pig 
meats, 64. 

Carotinoids, relation to growth and ropio- 
ductlon, 867. 

Oarpoeapsn pomonella (Fee Codling moth ) 
Carrots, culture expeiiments, Can , 823 
Carrots, preparation for drying, 416. 

Carrots, seed production, 740, 862 
Casein — 

grain-curd, from p.istem Ized milk, v 02, 
sulphuric preparation, 510 
vegetable, preparation, 617 
viscosity studies, 713 

Cnssaba melons, history and ( <>mp< >it ion, 
741. 

Cassava 

culture direct Ion , 56 
culture experiments, 31. 
meal, value for work animals, 573 
starch production in West Indus, 33 
variety tests, Guam, 34 
Castanea species in Indo-Cbina, 313 
Castanopsis species in lmlo-Cliinn , 3 45 
Castor bean im-mI, detection in feeding 
stuffs, 413 
Castor beans 

bacterial wilt, 352. 
breeding » \pei liuents, 33 
eultiiH- and use in riuguay, 35 
variety tests, 731 

Castration of animals, ti onlis*', 881. 

Cat, tortoise shell tom. studies, 871. 
Catalase — 

• action, measurement, 628 
activity of wart disease, 650. 
content of milk, apparatus for detej 
minimi, 515 

determination in blood, 9. 
relation to tumoi tissues, 647 
Catalysis and industrial application, 2of. 
Caterpillar injury to tobacco, 855 
Catochi ysopn si hi bo lar\ae, 657 
Cattle- 

albino, occurrence, 874 
and zebus, dossing, 470 
as affected by hydrocyanic acid m Su 
dan grass, 179 

baby beef, feeding experiments, 873 
beef, feeding, charts, Mo , 207 
beef, feeding costs, 694 
botulism in, 284 
breeding, diseases, 381, 8S5, 
color inheritance in, 874, 
cost of feeding, Nebr , 596. 
dairy and beef, crossbreeding, 475 
dairy, maintenance requii ements, Iowa. 
776. 

dairy, rough rice for, La , 68. 
disease, fatal undiagnosed, in New 
York State, 381. 
diseases, Wls , 285. 
feeding experiments, Can , 873. 
genital tract of, bacterial content, 382, 
885 

grades of salt for, 874. 

108249 — 22 5 


Cattle — Continued. 

Holstoun-Friesian, effect of breeding, 
678. 

industry in Coastal Plain, survey, U 8 
I).A , 268. 

inheritance of color and markings, 375. 
Interstate inspection, 781. 
parasites of. 77 
plague. (Fee Rinderpest,) 
poisoning, Nrv , 782 

poisoning by IMpIodia-infeeted coin, 
583 

poihonlug by ergotized Paspalum, 179. 
poisoning by sorrel, 383 

{Sec also Live stock poisoning 
and Plants, poisonous.) 
polydactylisrn in, 874. 
pure bred, prices, 267 
range, improvement, 375. 
scab, control, 680. 

Phortborn, changes in type, 470. 
Stjernsund, inheritance of muzzle col- 
or in, 09. 

sucking louse affecting, 853 
sunflower silage for, 369 
lempeiatuie ot, variation, 885 
t iek. eontiol, VI., 150. 
tick in Porto Rico, 583. 

I Sec also Ticks ) 
tuberculosis, disposition of, 283. 
twinning in, Me., 677. 
winter ration, wheat straw in, Karis , 
267. 

(Fee also Culves, Cows, and Steers ) 
Cauliflower as affected by carbou dioxhl, 
834 

Cauliflower diseases, 649 
(Veld in from Egypt, 703 

(Ccf iflomma) Mai/etinla destructor (Fee 
Hessian fly ) 

Celery — 

bacterial leaf spot, control, 246. 
black lieai t, notes, 47 
caterpillar, notes. Conn State. 149 
diseases, 619. 

root rot, studies, Mich., 241 
seed treatment for SoptorJa blight, 
446 

Peptone, apu on, 748 
smut, notes, Mich , 24i 
Ceil division, distribution of the Golgi ap- 
paratus during, 371 

Cell masses, action of bases and salts in, 820. 
Cells artificial, use, 628. 

(Fee also Animal and Plant eells. ) 
Cellulose — 

as feeding stuff, 170. 

<omposition and digestibility, 672. 
decomposition by bacteria, 821. 
determination, 615. 

esters, chemistry and technology, 
treatise, 204. 
esters, technology, 801. 
from bast fibers, 511. 
hydrolysis, determination of degree, 615. 
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Cement, effect of storage, 391 . 

(See also Concrete.) 

(Vntnuroa, variations in ee\, 629. 

Cercopidue, paper on, 454, 

Cvrcospot a — 

apii on celery, 47. 
belieolu on beets, 47. 
brunhn, notes, Md , 451 
(fOHxt/pina, note's, (119 
sp., notes, 48. 
spp., on potato, 145 
vat/ in in\ notes, 4 48 
Gevco'porclla throe, notes, 8-13 
Cereal - ~ 

diseases, notes, 017 
pioduets, fat detenninat ion lit, 20(5 
reserves, conservation, 663 
lusts, notes, 414 

seed as affected bv chloropim in, 537. 
seed treatment, 28, 542 
smut, resistance and control, 49 
smuts, seed treatment for, 4 41, 747. 
stripe disease, insist mice and eontrol, 49. 
Cereals — 

analyses and use as feeding stuff's, 373 
culture experiments 340.532 : Ariz. 429. 
determination of specific weight, 31 1 
double germination, 5.32 
exotic, tests In Algeria. 55 
germinabllity, effect of hot - water tieat- 
mont, 1 14 

insects affecting in India, (>50 
internationalizing Undo in, 897 
production in Spain, 090. 
protection irom insects, 552 
variety tests 030, Am. 429, Idaho, 
22.3 , V S It \ . 5.30 
(Srr also Crain anti s penfle hinds.) 
Cmebrnl m.\ costs, <'ontrol, 881 
(V ,t odes in house flies, 550 
(U'nfho pom lanala on ci ai.berne*-, US 
1) A.. 54 

Chalcidid, injurious to almonds, 454. 

Chair Idoulea, identity of several species .3(53 
Cluimiso as emeigemy teed for cattle, 
N Mex , 573. 

Ghaptnro amarposa, effect on intestinal 
piotozoa of turkey, 4M 
Charcoal, nrtihmally dense, production, 01 ,3 
Charcoal burning, proecss, 443 
Chaulmoogra oil — 

effr'ct on tubeiele bacilli, 582 
for tula rculoaiR treatment, 884 
Chayote, culture directions, 35 
( ’heose — 

Amei ican, making on the farm, 
U.S.D.A., 381. 
amylase in, 070. 
factories, accounts system, 293 
fruity flavors in, 779, 
gas produced during curing, 73. 
making, farm, starters for, 577. 
making, neutralization of milk for, 778. 
making, use of lactic add bacteria, 
470 

marketing, cooperative, 493. 


Cheese —Continued. 

ripening, relation to bacteria in milk, 
N.Y State, 476. 

Roquefort, manufacture, U.S.D.A., 079. 
selection and use, 260. 

Swiss, cause of eyes and flavor, 779. 
testing for fat, 780 

trade, world’s, since 1913, 11 S.D.A., 89. 
whey, Swiss, heat coagulation, reac- 
tion for, 803. 

( ’homical — 

dictionary. 108 
French, 108. 

solubilities, inorganic, dictionary, 410. 
Chemicals, organic medicinal, treatise, 278 
Cln mi.stry — 

agricultural, yearbooks, 410. 
and physics, handbook, 801. 
and the food industry. 108 
applied, handbook, 201 
biological, treatise, 801. 
calendar. 4 10 

celloid, laboratory manual, 108 
colloid, texl book, (510, 
fat, progress in, 203 
industrial and agricultural, in British 
West Indies', 310 
of plant life, 501, 
oi ganic, 201 

organic, treatises, 310, 715. 
physiological, textbook, 201 
progress, (>10. 
yearbook, 108 
(’henopodium -- 

effort on bookworms. 287 
oil, asenfieidal value, Okla , 478. 
(’berries * 

aa nffeded by diloropiertn, 
culture in Asia, 45, 
drying, Calif., 808. 
frost resistant varieties, 346 
hardiness studies, N Dak , 230. 
insects affecting, 853 
pollination studies, Idaho. 235 
preserving, 665 

sterility investigations, Wis 236 
sweet and sour, difference of vnomlia 
< *ii 53 

vanoties foi cultivation, 139. 

Choi rv— - 

brown rot, eontiol, 450 

buds, analyses, Mo , 221 

diseases and pests, remedies, Wash., 44. 

leaf spot, control, Wis., 243. 

leaf spot, life history, Mich , 450. 

leaf spot, notes, 541. 

shot hole, notes, 541. 

slug, notes, Conn State, 149. 

Chestnut blight, injections as remedy, 549. 
Chestnuts, Xenia in, 629. 

Chia seed oil, 613 

Chicago Board of Trade, functions, 694. 
(''hick embryos, testis and ovary grafts on, 
effects. 87j. 

Chicken — 

pest, studies, 483. 

pox, control, campaign for, N J., 286. 
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Chicken — Continued. 

pox vaccine, preparation, Ind., 177. 
Kcrum, antlpnoumouoocuH substances in 
081. 

Chickens — 

growth rate, 775 

Infection with gape-worm, U.S.D A , 78 
leg weakness in, 171. 
management on Texas fauns, Tex., 71 
(Nee ditto Fowls and Poultry.) 
Chick-peas, cultuie experiments, Kans., 80 
Chicks- - 

effect of supplementary l»eds on gr« w h, 
Mo , 273. 

feeding experiments, Can., 87(1. 
intestinal disorders, green feed r. anti 
sept i os tor, Ind ,172 
Leghorn, cost of raising, Idaho, 273 
milk products for, N.J., 378 
micrococcus infection of, 70. 
nutrient requirements, Nel»r , 370. 
svnt hetu* i afioti foi ,171 
Chilaenyote, value as human food, 135 
Children-- 

basal metabolism, 501. 
caleium in blood of, 03 
eon eel diet for, 03 
food requirements, 102 

(Arc alio Infants, feeding ) 
Children’s gardens, (ftrr School gardening.) 
Chill seed oil, composition, 720 
Chile's, fungi attacking, 441 
Chilies, new disease of. 147. 

(See also Poppets ) 

(7m T o spp., notes, 359 

Vhilomaxtix me twill of man, carnage l>v 
flies, 550. 

Chinch bugs — 

eonliol, 553, 852 ; Kntis , 300 
corn varieties r extant to, 152 
Chloral hydrate soil tieatment, effect on 
pine seedlings, .>40. 

Chlorulra aasulta, notes 551 
i('hlorUiea) UrltoIJns obsolrta. I Mce Cotton 
hollworm ) 

('hloridb — 

and sulphates, eompauson, 521, 
determination in lilood, 414, 415 
In blood, determination. 15 
in human milk, 704 
in water, effet t on cereals, 580. 

Chlorin — 

action on plants, 28 
content in sugar beets, 317. 
content of soils, 818. 
determination in solid tissues, 414. 
Chloroform, asearicidai value, Okla , 478. 
Chloroform, effect on bookworms, 285. 
Chlorophyll- — 

abnormalities of corn, 521. 
action of light waves of different 
lengths on, 81. 

development, time required, 31 
fluorescence in cells, 628. 

Chloropicrln— 

action on grain pests, 455. 
action on plants, 28. 


Chloropicrln- - Continued, 
effect on seed, 537. 
experiments, results, 454. 
for insect control, (>30, 750. 

< ’hloroplnsts, size of, 028. 

Chlorosis of conifeis, control, 250. 
Choanrphota cuourbitat urn, notes, 48 ; N.C., 

448. 

t'hoanephora vucurlntarum on chilies, 447. 

< hocolate industry, 643. 

Cholesterol, relation to intermediary fat 
metabolism, 367 

Choudiiomes, evolulion of, 30, 31. 
Chondrlom^s in living cells, 31 
Chondrjomes in plant cells, 30. 

Chromosome numbers in Metazoa, 770. 
Chromosomes, form, size, and number, 222 
Chrysanthemum It a f disease, notes, 843 
Chrysanthemum seed lings, i nisi rig, 743. 
ff b> yxa'bothriH octotola , notes, Ij S LI A , 258 
t'hryiomphalus (hrtyospnnii, control, 558. 

( hrywmphalus (Uctyospn mi, notes, 858. 
Chrysomyta macelUtria . (»V<?r Screw worm ) 

( 'hi ysophlyctix rndobiot tea — 
notes, 143, 050. 847. 
studies, 353. 749. 

Chufas, variety tests, (Sunni, 34 
• 'icada, mouth parts of, 800. 

Cicada, periodical, notes, 300 
(’icada, periodical, summary, 838 
( Um< ,o IcctuUn ms. (See Itedhug. ) 

Cim raiia diseases, 851 
CnitiacUa xoryhivulijariv, notes, 812 

< 'jtrhosi.s of liver m hoises, 583 
( 'is terns, notes, 187 

Ci liic acid, effect on molds, 403 
t it i ie acid, manuta< tore fi mil lemons, 808 
Citrus — 

black fh m Panama, 055 
black fly, notes, 450 

canker, eradication in South Africa. 751 
canker organism, effect ot fungicides, 
850 

diseases m China, 047 
groves, windbreaks for, V It., 038 
gunnnosts, l emedy, 451 . 
insects affecting. 050. 
scab, effect of temperature on growth 
and infection, 350 
scab, studies, 1’ It , 653 
frees, lop uoikmg, principles, 440 
Cit rus fruits — 
cull tile, 44 
cultuie 1u China, 239 
cultuie In Porto Itjeo, 238 
decay during transportation, 547. 
self-sterility studies, Ariz , 488 
(Kce also Lemons, Oranges, etc.) 
('laduspor lurn — 

citn. effect of t< inporn turn on growth 
and infection, 350. 
viti i, studies, 053. 
fulvum, notes, 851. 
hvrbarum , notes, 381. 
sp., notes, 049. 
theobromioolum, notes, 053. 
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Claviccps paspali — 

Infected grasses, cattle poisoning by, 
179. 

notes, 783. 

Olay addition to sandy soli, effect, 418. 

Clay soils of Surinam, studies, 328 
Clcora pampinarui. (tire Cranberry span 
worm.) 

Clcorini, studies, 300 

Olerget method of double polarization 
error in mod itica lions, 317. 

Climate (JSet Meteorology ) 

Climatology of Australia, agricultural, IS. 
Climatological data (*x< c Meteoiologlcal 
observations.) 

Cloaeitis in poult rj , 382, 888. 

Clothes moth, webbing, biology, 050. 

Cloud systems, 418 

Cloudburst, rainfall at Taborton, N Y , 
U.S.D.A., 321. 

Clover — 

alslke, seed production, 740 
and timothy, fertilizer experiments, 
737. 

aphis, notes, Idaho, 251. 
as affected by sulphm 20. 
as hay and pastuie crop, U. S 1) A., 80 
birds’ foot, seed production, 740. 
breeding experiments, 734. 
bur culture, Miss., 120 
crimson, culture, Miss , 120 
effect on following crop, 738, N Dak, 
220 

fertilizer experiments. III , 121 , Ohio, 

120 . 

hay, analyses, Iowa, 770 
Japan, culture, Term , 131 
leaf weevil, activities, 258 
leafhopper, notes, Mich , 251. 
liming experiments, Ohio, 120 
manuting experiments, Ohio. 120 
red, corolla tube length and fertili- 
zation by hoes, 825 

red, culture experiments, U S D.A , 531 
red, eel worm, notes, Idaho, 251 
red, insects affecting, 755. 
red, nematode disease, 444 
red, root rot, popular account, Ohio, 
447, 

i oil, yields. N.Dak , 225. 

rotation expei iments, Ohio, 119, 120 

seed, Dalian, tests in Indiana, 532. 

seed produ< tion in England, 037 

stein rot, notes, 447. 

sw eet (8 fee Sw T oet clover ) 

\arioty tests, Can , 822 
Club work, (Hre Roys' clubs and Girls’ 
clubs.) 

Coal tar, bird-repellant effect, 537 
Coal tar preparations, insecticidal value, 
N.C., 302 
Cocci due — 

collection from California, 060. 
identification, 254. 
n.g. and n.sp., descriptions, 456. 
of Australia, catalogue, 456. 
of South Africa, 254. 


Coccldiosls — 

bovine, In British Columbia, 886. 
in cattle, 381, 680. 

Coccids, life cycle, 251 ; Me., 456. 

Coccinclla arcuata, notes, 551. 

Coccinellnlae, larva e, 301. 

Coccomyccs dentatus , description, 547. 
Coccus rinrhs in Panama, 655. 

Coehylis moth, trap bait for, 454. 

Cockchafer, summaiy, 756. 

Cocoa — • 

and chocolate industry, 643 
Inspection and analysis, Conn. State, 
365. 

shell, meal, analyses, N.Y. State, 469. 
theobromin determination in, 413. 
Coconut — 

bud rot, cause, 751. 

bud lot, control, 443. 

bud rot, rftle of insects in spread, 351 

ciyplogamb* diseases, 653. 

disease in St Lucia, 850. 

disease, notes, 843 

husk ash, fertilizing value, Guam, 23 
industry In Dahomey, 441. 
leaves, carbon dloxid absorption, 219 
meal, analyses, N .1 , 774; N Y. State, 
469 , Tex., 68 ; Yt„ 672. 
meal, composition and retail prices, 
Conn. State, 375. 
oil, analysis, 71 0 
palm, diseases and pests. 351. 
palm, nematode disease, 752. 
loot disease or red ring, 053. 
stem bleeding disease, 541 
water, analyses and uses, 507. 

Coconuts — 

culture experiments, Guam, 43. 

(‘ult ure in Porto Rico, 347 
fertilizer experiments, 239. 347 
improvement by selection, 228 
insects affecting, 056 
production in West Indies, 33. 
tieatisc, 743. 

Cod lher oil — 

and butter, vitamin A in. 564 
effect on rats affected with rickets, 368. 
Codling moth — 

control, 137, 255, 755, 856, 857 , Mich , 
235 , IT S D A., 151 
control in Arkansas Talley, 457. 
effect of nicol In sulphate on, U.S.D.A., 
151. 

false, in Afiica, 857. 
in Colorado, life history, tJ S.D.A., 855 
life history, Idaho, 251. 
spraying experiments, Mo., 252 ; Wash , 
252. 

spraying, insecticides for, 457. 
studies, Idaho, 554 ; Ind., 149. 

Cocur d’Alene Lake, Idaho, and overflow 
lands, 289. 

Coffee — 

berry borer, studies, 559. 
black rot, notes, 48, 
culture experiments, 140. 
culture in Belgian Kongo, 347, 
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Coffee — Con tinu ed. 
diseases, 058. 
improvement, 228. 

Inspection and analysis, Conn. State, 
865. 

root rot, description, 857. 
variety tests, 140. 

Coliune nut, globulin, analyses, 0. 

Colx smut, notes, 541. 

Coleoptera, life cycle in, 251. 

Colletotrichum — 

oamelliae , studies, 48. 
nigrum, (otndial forms and synonymy, 
444 . 

oligochacii, notes, 842. 
spp., notes, 649, 

Colletotrichum on rosebushes, 654. 

Collodion sacs, preparation, 1 1 . 

Colloid chemistry, laboratory manual, 108 
Colloid chemistry, textbook, 630 
Colloidal matter in soils, quantity, 804 
Colloids, studies, methods, and apparatus, 
503. 

(Sec a ho Biocolloids ) 

Colon typhoid bacteviu, occurrence in swine, 
885. 

Colonization projects in Austria, 492. 

Color inheritance in cuttle, 875, 874 
Colorado — 

Potato Experiment Station, work of, 40 
Station publications, index, 299. 

St n t ion, i eport , 297. 

Cql'/a, nil tin e and use in Uruguay, 9.5, 
Community — 

fairs, management, 696. 
gardens (8 c c Burdening a n d School 
gardening.) 

improvement. iSa K ui a J communi 
ties ) 

life, church eoopeiatiou In, 897. 
Comoevith puna, life history, notes, 657. 
Comparatoi, double wedge. 111 
Complement deviation- - 

foi testing ant jHutlirax sera, 082 
reaction for detection of domino, 785 
Complement iixatiou-- - 

quantitative relation between comple- 
ment, 681 

rate at vaiious temperatures, 681 
test tor tuberculosis, 77. 

Couipositue, variations in sex, 629. 
('ompslJuui conwnnatu , notes, 1J S I> A , 1 54. 
Concrete--- 

alkali action on, 689. 
dams for checking soil erosion, 21 
houses, construction, 84 
pavement, tests, TT.S.l) A., 489 
road, resurface, 1T.S i> A , 82. 
strength, effect of age, 891 
tile, efficiency, Wis., 289 
Coudol, culture directions, 35 
Conifer chlorosis, control, 250, 

Conifers — 

classification and charactei istles, trea 
tise, 45. 

damping-off of, (I 8 I>.A., 357 


Conifers — Continued. 

eccentric growth and redwood in, Yt., 
819. 

inhibitory action on nitrogen fixation, 
Idaho, 213 
seeds, viability, 540. 

Conioihecium chomatonporum , notes, 48. 
Connecticut State Station, notes, 95, 900. 
Coimfilippia, new genus, erect inu, 255. 

('on oh arh ulu a nenuphui, (hire Plum cureu- 
lio.) 

Cooking- - 

for invalids, lessons, G97. 
tempoiatuies, standardization. Mo., 
261. 

textbook, 93, 399 

Cooperation. ( Her Agricultural <‘Oopera 

tion ) 

Cooperative udveifising, value, 896 
Cooperative societies in Coorg, 897. 
Copuloiuima sp , parasitism by, 256. 

( oppei — 

absoiptmn by potato. 733, 
antitoxic properties of calcium to- 
ward, 29. 

arsenic dust, insecticidal value, 45 
as antitoxic 1o plants, 29 
bactericidal action, 74 
favorable action on plants, 29 
in lood materials, 665 
iodomcl ric determination, 111. 
iiontoxnity for fungi, 49. 
spravs as affected by rain, 49, 
stearate, tests, 346 

sulphate and toluuco, aseariudul value, 
Ok la , 478 

sulphate, effect on grain, i elation to 
condition of seed coat, 245. 
sulphate tor eoical seed treatment, 542 
sulphate iu clink feed, value, Ind , 172. 
sulphate, tests, 140. 
sulphate, use against wheat smut, 
Wash , 242 

Copper magnesium alloy, use in uitrogen 
determination, 206 
Copperas (See Iron sulphate ) 

Copra, insects affecting, 852 
Copra making, methods. Cuain, 43. 

Copi a meal, analyses, 501 
('oprmuH sp , on beet seed, 48. 

Coidite, use in agrieult in e, 891. 

('onatarhne i n siroloi , enemy of codling 
moth, 856 
Corn - 

analyses, 775 

and cob meal, analyses, 872; N J , 
775 , Tex., 68 

and millet silage, analyses and digesti- 
bility, 468. 

and soy beans, hogging down, Mo., 271 
and sunflower plants, comparative tom 
position, 168. 

and sunflower silage, puiatabillty tests. 
375 

aphis, notes, V.I., 150. 
as affected by borax, 426, 625; Ind, 
121 . 
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Corn — Continued. 

as affected by pbos pho-germ,,S17. 
assimilation ol' nutrient suits, 628 
book for young folk, 02. 
borm, European, in New York State, 
3 54. 

borer, European, in Ontario, 759. 
borer, European, new synonymy, 255. 
borer, European, notes, Conn. St ate, 
1 49. 

borer, European, summary, 855; US. 
D.A , 759. 

borer, European, survey, 454, 852. 
bran, analyses, 872; N.Y. State, 469 , 
Tex., 68. 

breeding, 341, 632. 

breeding experiments. 734 ; Guam, 34 ; 

N Dak , 225 , Nebi , 531 
canned, spoilage m, Mich, 261. 
chinch bug resistant vaiietles, 152 
chlorophyll factors, 524. 
chop, analyses, 872; Tex, 68 
cost of production, 191 
cracked, analyses, 872 
crosses, reciprocal, inequality ot, 36. 
euHuie, 630 ; Mo., 633 
culture experiments, 34, 340, (>3l ; 

Mont., 339 ; N.Dak , 226, 734. 

» ul tine in New South Wales, 738 
dlplodia infected, poisonous to cattle. 
583 

diseases, 444, 542, 049. 
ea r, evolution, 36. 
ear, molds of, Tex., 50 
ears, well tilled r pooj ly tilled, n pro 
during power, 56 
earworm, notes, 457, 759 
earworm on vetch, control, IT S D A , 
360. 

effect on following crop, N Dak., 226. 
effect on preceding crop, 534 
fallowing experiment K, U S 1> A.. 631 
feed meal, analyses, 872; N.Y.State, 
469. 

fertilizer experiments, 31, 534, Ala 
Col., 119; 111, 321, Miss., 37, 129, 
223 ; Ohio, 126, 232. 
glucose and stare h fiom, 416 
gluten feed, analyses, 872; N Y. State, 
469 ; I U , 872 , Tex , 08 ; Yt., 872 
gluten feed, composition and retail 
prices, Conn State, 375. 
gluten meal, analyses, N.J., 774 , N.Y 
State, 409 

growth as affected by nutrients, Mo , 
826 

growth into, 525. 
handling foi exports, 534 
harvesting machinery, studies, 186 
head smut, notes, 545. 
hereditary difference between types, 
Nohr., 231. 

heritable characters, 523 

hogging down experiments, N.Dak , 474 

hybrids, tests, Miss., 129. 


Corn— Continued. 

improvement, 228. 

Improvement and hybridization, V.I., 
127. 

insects affecting. 650 ; V.I., 350. 
labor expense of production, 85, 
leaf aphis, notes, 152. 
liming experiments, Ohio, 126. 

Iyer disease, 844. 

manuring experiments, Ohio, 126. 
meal, analyses, 872 ; Vt., 872. 
meal, analyses arid digestibility, 468. 
meal, composition and retail prices, 
Conn. State, 375. 

meal in storage, keeping qualities, 259, 
meal, unbolted, analyses, Tex., 68. 
new form with multiple caryopses, 32 
oil, digestibility, 62. 

plant-color types, genetic relations, 
N Y Cornell, 533. 
plowing tests, N Dak , 226. 
pollen mixtures, selective fertilization 
in, 524. 

preparation for daily cows, Iowa, 777. 
production, effect ot enzym activity, 
Del., 626. 

production in France, 737. 
production in West Indies, 33. 
protein content, genetic studies, 340 
regional adaptation, Nebr., 230 
response to cultural methods, Mont., 
534 

root rot, control, 542 ; Wis,, 241 
root rot, studies, Mo., 24 4. 
rotation experiments, 340; Dei, 622, 
Mo., 215; Mont., 339; N Dak , 216, 
734, Ohio, 119, 126, lt.l , 529 
rust, vaiietal susceptibility, 747. 
heed, acclimated v. imported, Nebr , 231. 
seed, tests, 634. 
seeding experiments, La , 223. 
silage (Srr Silage ) 
smut, eontrol, 50, 845 
smut, new, in Washington. 541 
smut, notes, 842. 

Stewart’s disease of, 352 
stover, analyses, 775 
stover silage t corn silage for milk 
production, 174 

supplements for rattening pigs, Ohio, 
674. 

supplements, p r o t e i n, comparison, 
Ohio, 676. 

sweet < tfee Sweet corn ) 
tillage experiments, 225 ; Mo., 633. 
trade, Rritlsh, treatise, 192 
treatment for boll worm, Mo., 252. 
e, barley for fattening steers, Wis , 268 
r. grain sorghum for fattening lambs, 
Tex., 69. 

v sorghum for fattening lambs, 471 
varietal crosses, yields, 633. 
varieties, Wis., 228 
varieties, Improvement, Mo., 129 
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Coro — Continued, 

variety leatH, 34, 340* 734; Can., 8-3; 
La , 223 ; MU., 228 ; Miss., 87, 128, 
129, 223; Mo., 224; N.I)ak„ 225, 
Nebr., 531; Ohio, 120; Okla., 430, 
8 C , 341 ; Tex., 432 ; U.S.D.A., 530. 
water requirements, Nebr , 581. 
yields, Miss , 223 ; Mo., 224 ; N Dak , 
225. 

yields from experiment fields, 11]., 727 
yields, relation to length of kernel, 533 
Corncob cellulose, use in explosive Indus- 
try, 610. 

Corncob, ground, analyses, Tex , 68. 

Corncob meal, effect of hydrolysis, 773. 
Corncob rot, notes, 842. 

Corncobs, production of acetic and ls<iie 
acid from, 510. 

Cornell Uulveir.il, notes, 97, 199, 699 
Cornstalk borer In Afuca, 55 1 
Cornstalk borer, larger, in North Caioima. 
58, 

Corrosive sublimate Cor dibbage maggot. 
557. 

Corticium — 

emlimtt, relation to growth in In, 3. >7 
koletoya, notes, JH 
Mucofusoum, notes, 653 
m Imonlcoloi , coni ini, 75.' 

Milmonicotoi on rubbei, 1 is, 
sp , notes, 842 

vayuiti , notes, 812; I'S.DA., 557. 

- r(iifum y pathogenicity as alitited bv 
soil tempera till e, 543 

(lot i/ffldhs cornu In, pioecss of hatching, 254 
Cutyneiun > luulmU ndn, descr Iption, 5 17 
Vorylhuia goasypu, notes, V I., 150. 
(Uwmopolih k hot (lulu s, studies, 559 
Votuiln nitula, summary of inl’oj mo ! nm 
N C , 362 

< 'ottuges in Kngln ml, < oust l act mn, S3 
Cotton- 

upbis, notes, V’ I., 150 
as affected by phos pbo genu, 8 J 7 
boll east, elunatie, S42 
boll weevil, eon trot, 662 , Ala Col , 55 
boll weevil, dusting for, Tex . 158 
boll weevil in Arizona, 859 
boll weevil, Mexican, biology of, US 
D.A , 59. 

boll weevil, poisoning, Ala Col , bo, 
U.K I) A , 762 
bollworm, Holes, V I , 150 
boll worm, pink, combating, 554 
bollworm, pink, d lift rent bit ion horn 
oilier Lopnloplera, 156. 
bollworm, pink, effect oil seed and 
lint, 554. 

bollwoim, pink, in Egypt, 657. 
bollworm, pink, in Mexico, U.X l> \ , 
155. 

bollworm, pink, in Virgin Islands, 661. 
bollworm, pink, in West Indies, 457. 
bollwoim, pink, on okia, 759. 


Cotton — Continued. 

bolhvorms in India, 657. 
breeding experiments, 33, 734 ; N C., 
430 ; Okia , 431 . 

( ost of prodiu t ion, 293. 
crop, computing, U.S D A., 722. 
cross fertilization and sterility in, 634. 
culture experiments, 340, 532; Guam, 
34 ; Miss , 129, 130. 
culture In Philippines, 738 
diseases, control, U.H.D.A,, 246. 
diseases, descriptions. Ark , 353. 
diseases in Kuo 1‘aulo, 649 
fertilizer experiments, 552; Ala Col , 
119; Ua , 37; Miss, 126, 130, 223, 
Mo , 224 ; N C , 430. 
foliage, i< si, stance to sprays, <iu„ 38 
giowing in Biitisb Empire, 342. 
heritable via interns in, 341 
lmpiovement. 228. 
inheritance studies, Tex., 229. 
insects affecting, 359, 658 
inset Is ufiVt ting in India, 65C 
leaf worm, notes, 554 
maltornmtion in India, 649 
mill praetl(< and equipment, 895 
night soli as fertilizer tor, 816. 
oil content, Miss , 1 30 
piodmhon In ThnMi possessions, 634 
production m irrigated Southwest, 534 
piodm lion in West Indies, 33 
pi odin ts tor sleei s. An/ , 873. 
loot lmibi, notes. N C , 1 15, 
loot rot in lot a lions, 246. 

1 oot 1 ol, notes, 647 
rotation experiments, 532 
Sea Island and Meade, spinning h -;l 
IJSDA, 38 

Sea isl i mi, < ul tin e. V T , 2 12. 

Sea Island, diseases and nisi c( pe y t 
V I . 252 

Sea Island, I* lidizu experiment \ .15 
m ed, v k Ids, A1 is« , 22.1 
.sparing experiments, MU-., 126, 130 
224 

4 pacing test s 634 
spe< ies. me lo-eopje diariio us, 57, 
Stainer in I'ei u Mio 
slamej , mites, V I , ) 50 
stalks, diied, aiiah -e and feeding 
value, 376 

tests of an mplcH, 5, 10 
tn a Use, 342 
vaneiies, (Jn , 38 

variety lest*- 55*2, 734, Mihs , 126, 

130, 225, Mo, 224, Okia, 456, 
Tex , 252 

wilt i esisi ant vuiietios, breeding, Ala 
<\>1 , 38 

wor m, note i, V I , 150. 
yields, V 1 , 126 
Cottonseed - 

analyses, 1J S 1) A , 827 
and products*, physiological v iluc and 
toxicity, 74 
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Cottonseed — Continued 

coke, analyses, Tex , 08. 4 

cake, analysis, methods, 109. 
feed, analyses, 872 ; N J., 774 ; N.Y. 

State, 469 ; Tex., 08 ; Vt , 872 
fertilizing value, Miss., 87. 
meal, analyses, 522, 775, 872; N.J., 
774 ; N Y State, 409 ; Tex , 68 ; Vt., 
872. 

meal and feed, analyses, 872 ; R.1 , 872 
meal, composition and retail prices, 
Conn. Slate, 375 

meal, fertilizing value, Ala Col., 119. 

meal, gossypol content, NT, 410, 

meal production in United States, 730. 

oil, analyses, 806. 

oil as motor fuel, 690. 

oil, digestibility, 02 

oil, hydrogenated, food value, 307. 

process of milling, 872 

products, analysis, 719. 

Cotyledons, nutritive value of food reserve 
in, 334 

Column in in vanillin, detection, 13. 

Country (»SVc Rural ) 

(’over crops, relative mi lues, 741 
Cow, champion dairy, 380 
Cowpea and soy bean hay, comparison, Mo , 
224. 

Cowpea pod rot, notes, N.C . 443 
Cowpea weevil, function of prollioiuclc 
plate, 657 
Cowpea r — ■ 

ami kafir, culture expr i iruents, Okla , 
430. 

as hay and pasture eiop, II S l) A , 80 
breeding experiments, 33, 731 
culture experiments, <luam, 34 , Kans , 
33 

effect of acidity on inoculation and 
growth, Win , 218 
liming expel iments, Miss. 120 
variety tests. Mo , 224. 

Cows — ■ 

advanced registry requirements, Me, 
077 

care helot e and aflei cnhtng, Midi, 
899. 

conformation relation u> milk yield, 078. 
diseases oi o\nluct, 885 
diseases of the udder, 781. 
dry, body t cm pent tui e, 173 
fall - freshening, management, Wash, 
177 

feeding experiments, 71, 105 ; Ariz , 475 
feeding standards, comparison, Wis , 
273 

feeding, wet and ury concentrates, 878 
growth rate, 378. 
heat production, 490. 

Holstein Friesian, 7-day test, 077 
milk production. (See Milk produc 
tion ) 

oviduct disease's, relation to sterility, 
381. 

phosphorus ami calcium metabolism, 
273 

sick, detecting, 781. 


Cows —Continued. 

soiling r silage for, 878. 

sterility, control, Wis , 285. 

sterility, studies, 885. 

sunflower silage for, 72, 275 ; Colo,, 274 

testing, Mich., 880. 

thin, fleshing, Ariz., 470. 

(See aho Calves, Cattle, and Heifers ) 
Cow testing associations, advantages, U.S. 
P.A., 777. 

Crabs, land and marine, In Burma, 057. 
Cranberries — 

fertilizer experiments, N.J., 210. 
water-raking and keeping quality, U.S. 
I).A , 642. 

Cranberry r — 

diseases, control, TJ 8. 1). A., 54. 
false blossom, varietal susceptibility, 
547. 

spamvorm, notes, 551. 

storage rots, control. U.8.D.A., 54. 

Ciane Hies, range, in California, 1IS.D.A, 
250 

Cream, clotted, manufacture, 577. 

Cream, estimation of butter fat in, 277. 
Cream, neutralization, 779, 880 
Ci earn of taitar fiom giape stems, U S 1).A , 
209. 

Ci cameries — 

bookkeeping for, Iowa, 778 
Inspect ion, Jnd . 778. 
sanitary conditions, studies, 277. 
Creamery waste's, purification, 591 . 

Cii-atin — 

and ci eat in In, rouptooal ti ansforuui* 
tions, 610. 

and muscle tonus in man. 202 
in blood, 04, 102 

preparation flora meal extinct. Oil 
role in protein metabolism, 202 
(Vea t Inin— 

content of blood 04, 102, 382 
determination in urine, 310 
elimination as aflected by woik, 803 
Cremast ini, revision, additions, 459 
(hao.'ote, penetration in lumber, foimula, 
390. 

< ’resol, isomeric torms, relative bactericidal 
powers, 75. 

Ciesoi solutions, saponified, new substi- 
tutes for, 75. 

Cresols and sulrsl itutes for < re, sol stnps, 579. 
CresoLs, disappearance l’lom soils, cause, 813 
Cress, Australian held, new weed pest, Wis., 
227 

I'rithidia in fleas, 558. 

C rocldosetna plebclana, differentiation from 
pink boll worm, 150 

Ctonartium nbivola. (See White pine blis- 
ter rust ) 

Crop preservatives, tesls, 530. 

Crop production, chemistry of, 114. 

Crop report of Illinois, 397 
Crop reports, 11.S.1U , 89, 294, 390, 095. 
897. 

Crop residue, use, Mo , 24. 

Crop rotations. (See Rotation of crops.) 
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Crop yields, factors affecting, 52(5. 

Crops — 

as affected by borax, 420. 

as affected by weather, 1(5. 

effect on each other, 240 ; N Dak., 22(i 

improvement by selection, 228. 

plowing and seeding, Can., 824. 

root development, 722 

water requirements, Nebr., 521. 

(Heft also Field crops.) 

Crossing over, studies, 370, 

Crown gall — 

effect on plants, Wash., 747. 
inoculations on Br.\opln Hum. 017 
Crows, status ami control, Mich , 452 
Crucifer diseases, notes, 842 
Crucifeiae ns affected by sulphur 20 
Cruciferous club loot, control, 50 
Crude liber (Her Cellulose ) 

Cryplolavmus monit ouzicn, introduction in- 
to France, 550 

CryptoHtoctis sp , description, 547 
Vlcnooephalur spp , parasite of, 80 
('ll cumber — 

aphids, control, Mich , 258. 
beetle, striped, coni to], Ohio, 450 
mosaic, notes, 541 
mosah, studies, 810; \W , 244 
l not gall, notes, 842 
Cm umbers — 

as affected b\ eaihoii dmvid, 215,821 
cost of product Ion, Ohio. 131. 
ferlilizei experiments, 588 
greenhouse, eultui e 527 528 
white grubs on, c(mliol, 258 
('ll curb it - 

bach mil wilt, insect transmission, 512 
diseases, 010 

powdery mild* w, notes, 842. 

■seeds, effeit on aniimil metabolism, 071. 
Cm m bita. vai iations in, 427 
CuU ,i qumqut fasciolas, notes, V I , 150 
Cultivation, effe< t on oignnic phosphorus 
in soil, < rhio, 1 1 8. 

Culture media — 

hi ot h, (hnngcis in H-ion concent i atom, 
502 

reaetiou, determination, 205 
simp) died, pieparatlou, 27 S. 
solid, 010. 

Cm eulio, eontiol, 1 27. 

Curly leal symptoms, praetical use, 740 
( ’urranl — 

Botrytis disease, 843. 
die-lmck, notes, 147 
diseases and pests, 551 
stem girdler, notes, Conn State, 140 
Cur rants — 

black, cause of pietnsiture dropping, 530. 
culture and propagation, Mo , 238. 
diseases and pests, Mo., 238, 
fertilizer experiments, 041 
hardiness studies, N J)ak., 230. 
preserving, 065 
pruning instructions, 44. 

Curuba, culture directions, 35 


Custard apples, culture, 44. 

Cut over kinds, development, Wis., 497. 
Cut-over lands of Minnesota, development, 
790. 

('ut worm, pale western, notes, Mont,, 359. 
Cutworm, variegated, mdes, 550. 

Cynnamid, fertilizing value, 53 8, 519 , Miss., 
129. 

('tan id gas, adsorption bv foods, 02. 

(Hee alf<o Hydrocyanic acid.) 

(U)l(is formaranus. (Hee Sweet potato 
weevil. ) 

Vullene spp . notes, V S T> A , 258. 

( '} nipidae, Ameiican, 800 
Cyphrlln hircac on rubber, J48 
Cypress, bald, cause of biasbness, 40 
Cyrlorhmm mundulua, notes, 551 
Cytology — 

dictionary of scientific terms, 299. 
Doncaster’s contribution to, 309. 
Cytosponi chivaospcimfi, notes, 40 
('ittoapf.rina tibis, notes. 447. 

Dal.lia, tree, of Guatemala, 347, 524 
Dailies, legulation of boiler feed water in, 
83. 

Dairy — 

bacteriology, treatise, 880. 
buiim, < oust met um, Wis , 8 4 
cattle. ( Nee Cattle, dairy ) 
cows (Nee Cows ) 
fa iming, Ivans., 078 
Jarniingiii Great Britain, 380 
herd, college, Mich , 098. 
herd, management at Naval Academy, 
IT.S D A., 777. 

lieids, advanced iegl tiv tests, Iud , 
577 

insp<M*hon, 1 nd , 778 
laws of California, 174. 
production of South Australia. 173 
products, guiding in Now Zealand, 8NJ 
products in California, pioduetmn and 
manufacture, 174 

products, manufacture, ttculise, 079 
sires (H(e Bulls ) 
utensils. st<‘i ilizat Ion, 079 . ill , 277. 
Danving ill Quebec, 578 
Dairying in railed States, tieatise, 174 
(Hee also Creameries, Milk, etc ) 

Da iso and daiso silage, < oinposition and di- 
gesl Ibihly. Okla , 378. 

Darso silage v sunfiower silage for baby 
b <*ef, Okla , 375. 

Date- 

diseases in Moiooco, 54. 
leaf disease, notes, 843 
palm juice, making gur fiom, 209 
palm scale, red, studies, 757, 758 
palms, insects aflV< ting, 552 
Dates — 

Kphestia on, 759. 
insects Infesting, control, 359. 
production in Northern Africa, 589. 
self-sterility studies, Aiiz., 438 
vacuum fumigation for. 259 
varieties of Dcrna Oasis, 012. 
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Death camas — 

poisonous <o live stock, Ariz., 479; 
Nev., 782 ; Wyo , 479 
Decatoma flamminrtHventns, notes, 459. 
Deficiency diseases. (See Diet.) 
Dehydration. (Wee Drying.) 

Deilcphila lineata Uv arnica in vineyards, 
854. 

Delaware Station, report, 60S. 

Delaware University and Station, notes, 95 
IJcnuil ophara necatiHao, notes, 451, 053. 
Dendrohiella a&pcra, notes, 258 
Dendograph and its woik, 532. 

Dcndrometer, description, 945. 

Department of Agriculture. (See United 
States Department of Agriculture ) 
Depresmtia haracUana, notes, 759 
DeraeocorJs, Nortli American spe< ies, 852 
Derm any a (tun yallinae, control, Mont., 589 
Desmodium leiovarpum, analytics and feed- 
ing value, 131 , 

Dewberries, hardy varieties, 712 
Dewberries, insects affecting, 055. 

Dextrose decomposition, acetaldehyde in, 
611 

Dextrose, determination in Mood, 1 Id 
UlubetoB nielhtuH, prevention, 05 
Diabetic dietary, (55 

Diabetic foods, inspection and nnulvMs, 
Conn Htute, 365. 

Dlabratua vlttatu . (See Cucumber beetle, 
striped.) 

Diachat a leucupoda, notes, 144. 

Diaphanui hyalxnata . (See Melon alter 
pillar ) 

Diaporthe pham alarum, notes, N C , 443 
Diaprcpea abbtevlatun, notes, 853. 

Diastase as affected by heat, 880. 

Diuhaea s ucchoralii* (See Sugar cane 
borer.) 

Diatrae a seaculclla , life history and eon 
trol, 58. 

Dibruchys clisiaeampae. parasitism bv, 850 
Dichotomy, transmission of, 32. 

Dicotyledons and monocotyledons, develop 
ment, 029. 

Dicranotropis maidis, notes, V 1 , 150 
Dirt yoc a ulus plana, effect on coagulation 
of blood, 477. 

DU yandiHinid — 

effect on plant growth, 330. 
in fei til beers, determination. 804 
Dieymolamia lulianalm, differentiation from 
pink hnllworin, 150 
Dxderma spp , notes, L44 
Didymrlhna triditt, studies, 547 
Didyniium squamulosum , notes, 144 
Diet* — 

accessory factors. (Sec Vitamins.) 
and ophthalmia, »evicw of literatine, 
509. 

deficiency diseases, 307, 067 
deficiency diseases, symptoms, 407. 

(See also Beriberi, Pellagra, Poly- 
neuritis, Kickets, and Scurvy.) 
deficiency, effect on adrenal glands, 204 
deficient, effect on rat tissues, 505. 


Diet - Continued. 

deficient in animal fat, effect, 805. 
deficient in vitamin (\ changes in or- 
gan weight fiom, 05 

effect on course of disease in infants, 
104. 

effect on energy expenditure m work, 
464. 

effect on mammary secretion, 803. 
effect on span of life and fertility, 804. 
fat in, dispensability, 104. 
for invalids, treatise, 097 
free from vitamin A, experiments with, 
204. 

growth promotion properties, 800, 
low, during the war, effects, 02. 
of children. (See Cliildieti,) 
of immigiants, 03. 
of Infants (See Infants ) 
polished lice, effect on pigeons, 807, 
principles of, traveling exhibit, 03. 

(See also Pood and Nutiition.) 

I)u tiny. diabetic, 05 
Dietitians in liolels, 201 
Digestion, effect of raw onions, 704. 

Dunlalts pmpuiva , p* lorln In, 32. 

Dilntumcloi , use, 330 
Dt plod hi — 

co ? ( ban, notes. 48, 8 13 
<-p . notes, (553 

tubnivola , utilization of glucose as 
soui eo of carbon, 354. 

Diplodiu storage rots. 04S, 

1 dp (ei a , life cycle in, 251. 

Dua/llana imvmUs, development of larvae 
in fleas, 80. 

D media eavauieola, notes, 053. 

] >iscascs- — 

classification M basal metabolic rate, 
00 

delUicney (See Diet deficiency dis 
eases ) 

of animals. (See Animal diseases. ) 
of plants (See Plant diseases.) 

Di-.hes, hand-washed, v. mac hino-washed, 
bacterial oouut, G2 
I Msiufeetants — - 

fungicidal qualities, 145. 
new, 75 

Uideal-Walkor test, technique, 807. 
Disking t plowing, N.Dak . 226. 

Distillers’ dried grains — 

analyst s, N.J , 774 ; N.V State, 409. 
composition and retail prices, Conn 
State, 375 

Ditcher, tractor, tests, 890. 

Ditches, drainage and irrigation (See 
Drainage and Irrigation.) 

Dil rapinotus aureo inHdis — 
life history, 460. 
notes, Mich , 252. 

Dogs, breeds and varieties, 775. 

Dohrhurus utanloni, notes, 755. 

Domestic science. (See Home economics ) 
Doncaster, .7., biographical sketch, 309. 
Dothwi ella seas, notes, 842, 

Douglas fir, adaptation in, 141. 
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Dourine, serodiagnosla, 7E5. 

Dragonflies, night-flying, notes, 057. 

Drain pipe, fungus closing, 357. 

Drainage — 

canals, poisoning stumps in, 890. 
canals, run-off data, N.C., 480. 
farm, Grog., 087. 

In Minnesota, 184. 
of soils, Wis., 423. 

outlets, design, law of variables in, 
587. 

papers on, 687. 
system, installing, Ohio, 480. 
tractor ditcher for, tests, 8th) 
work, estimating cost, 890. 

Drains, tile, effect on ground water level, 83. 
Dried blood — 

analyses and digestibility, 4(18 
feeding value, 377. 
value on cranberries, N .1 , 210. 
Drosophilinae, North American, 857. 
Droughts in Great Britain, 012, 808. 

Drug analysis, synthetic, studies, 80(5 
Drug plant industry in Germany, 743. 

Diug plants, culture, 239, 013 
Drugs — • 

chemistry and analysis, tieatise, 207 
effect on hemoglobin regeneration, 802 
inspection and analysis, Gonn State, 
365. 

pests of, 657. 

Dry fanning in Canada, 630 
Drying of foods, 415, 61(5 
* (See also Fruits, drying, and Vegeta 
bios, di ying ) 

Diyupt'ut hnsuta n.sp , do«< ription, 860 
Ihypta aush af is, notes, 531 
Ducks-™ 

egg piodmtion, effect of protein feeds, 

570 

raising, notes, 474 

wild, and loads of Beat River marches, 
U S D.A , 250 
Dun a disease, notes, 813. 

Dunn straw, analyses and feeding value, 
376. 

I >Ust — 

explosions, cause and prevention, 184 
explosions from unprotected elect lie 
lights, IT SDA, 291. 
mixtures foi insect contiol, 253 
schedule, 45 

Dusting and spraying, 44, 345, 454. 

Dusting, summary, 139 
Dusting r spraying, 137, 253, 552 ; Conn 
State, 148; Ind , 134; Mich, 235; Miss., 
138. 

Duty of water (See irrigation ) 

Dyes, coal tar, classification and ulentiiica- 
tion, 508. 

Dysdoreus andreae , notes, V.I , 150. 
Dysdercus suturellvs. (See Cotton stabler ) 
Dysentery, chronic bacterial. (See Johne’s 
disease ) 

EarwigN on pear leaves, 552. 

Ecology of plants, 336. 


Economies, rural. (See Rural economics.) 
Edema, cause, 509. 

Edema, war, a food deficiency disease, 569 
Edestin, use hi determining proteolytic 
strength of pepsin, 504. 

Education, agricultural. (He#; Agricultural 
education.) 

Education, vocational. (See Vocational 
education.) 

Egg content of food materials, determina- 
tion, 13. 

Egg pack, maintaining standard, Wash . 
770. 

Egg production as affected by artificial 
light, 7J. 

Egg production, factors affecting, 70. 

Egg production, formula for pullet year, 70. 

(tire also Hens, laying ) 

Egg-laying contest, Ariz , 877 

Egg laying contests in England, 172, 173. 

Eggs— 

analyses, (Tun., 877. 

and pioduets, inspection and analysis. 

(%»un State, 3(55 
marketing, 878 
preservation, 474 , ('an., 877 
size In relation to average production, 
172. 

Elmcrui canadensis u sp . deMU iption, 886 
Etusnius alhawacututus, pmasilism by, 663 
Elect t Lc oven for rapid moisture tests, 313 
Electricity — 

application to crop production, 734 
on the farm, cost, Mich , 690. 

Elect io osmotic phenomena in plants, 62(5 
Eteudes 1) i cantata, notes, 159 
Elephant grass, pulping qualities, 808 
Elevators - 

concrete, design, 792. 

farm, design, 791. 

terminal, State ownership, 595. 

Elm us affected by chloiopleiin, 28. 

Elm scale, European, summary, 553. 

Elm, white, canker, 752. 

Embryology, dictionary of scientific terms 
299 

Emmer, culture, N Duk , 734 
Empbvsemu, pulmonaiy, of horses, blood 
findings In, 38(5 

Emyoa iosae, use of trap l'or control, 254. 
hin pausca — 

malt, life history and notes, 162. 
minuenda n sp., des< ription, 360. 
Endocrine glands — 

effect on body dev# lopment, 4(58 
growth during hypot unction of, 769 
Energy expenrilluio in minor duties, 071. 
Energy expenditure of laborers, 670 
Engine lubricants, dilution by fuel, 588 
Engineering — 

agiicultural. (See Agricultural engi- 
neering.) 

automatic control of tempm aturca, 
U.B.D A.. 291. 
highway, treatise, 790. 

Stat«s of Wyoming. 687 
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Engines — 

internal-combustion, mechanical efJl 
deucy, 392. 

Internal combustion, palm oil fuel for, 
1 85. 588, 090. 

tractor. (See Tractor engines ) 
Eniameeba histolytica ot man, carriage by 
Mom, 550. 

Enteritis, chrome. (Wee Jolmo’H disease ) 
Enteritis, Infections, of cals, 381 
EnterohepaliUs, infectious (Wee Black 
head.) 

Entomological — 

education in agricultural colleges, (558 
litem tuns indexing, 057 
progress in British t'olumbia, 154. 
Entomology — 

American economic, bibliography, 83J 
development in Ninth Amoilca, 350 
development, rOlc of diawings and 
draughtsmen, 359 
samtaiy, treatise, 058 
RUpergcncric names, iiomcucla I me, 550 
treatise, 453. 

(Wee also Insects ) 

Enzym action, review of literatim*, 204 
Enzyrn actions, chemistry of, Kih 
Enzy in indices of blood, 9. 

Enzy ms — 

chemical natuie of, 204 

(bstribut ion in wheat endosperm, 505 

potency as affcelccl hv heat 880 

seel e ted by fthizopu* Intivi, 144 

st tidies, 109, 715 

Hptlix h uncalanu f<uu>m\, notes, 551 
Kphelimi, studies, 74(5 
Ephestla affecting stored dates, 759 
Hpht'dia cautella, noli s. 552 
Hphestia hut'hnlrllu . (Wee Flour moth, 
A1 edit oi ran can ) 

HpiUieh n a ~ 

tonuptu, notes, Ala Pol , 55 
on i up tu, 'Minima i v, Ain Pol , 158 
(Jodt castiyma, life history , 7(52 
JOpiphyma, NtmlJes, 740 
Hptphj/sts < cm bn, studies, 770 
Kpip.V i opidac oi India, 057 
Ejiithdioimi, contagious, of iowls, immuni- 
zation, 080 
Hi'ayi uxt if,-- 

ubytttmtica, culluic and uses, 133 
cunoi sM/ outvH, analvses, 370 
Krcmnus horliroJa n. sp., description, 258. 
Hridontomei us pruum&a, notes, Mich , 252 
Eriomm panic *, s limucma (Wee Pear-slug > 
Ertophym (jos'iypli, notes, V.J., 150. 
Ermsoma lanu/eru in India, (500. 

Eiysipho vichoma ar um , notes, 842. 

E>)/xlphr polyuom, notes, 48, 351, 

Essential oils t Wee Oils, essential ) 

Estate regulations of Ohailes the (treat, 
491. 

Esterase determination in blood, 9 
Ethyl alcohol, manufacture from wood 
waste, 15. 


Eucalyptus - 

iiNcarieidal value, Okla., 478. 
oils, analyses, 350, 013. 
study of genus, 350. 

Eucalyptus n.spp., description, 141. 
Hucostna ( hxorvtivana n.sp., description, 150 
Hudamus protean. (Wee Bean leaf-roller ) 
Kudends moth, urseulcals tor, 454. 
Hulecanluni nigro fascia turn. (See Terrapin 
scale.) 

Emuustucimie, notes, 058. 

Hupelminus xnltatur, notes, Mich , 252. 

Hu primus ally mi — 

lite history studies, 400. 
notes, Mich,, 252, 

Euphorbias, transpiration and absorption by 
loots, 335 

JJupiocU v clu j/so) rhoca (Sec Brown-tail 
moth ) 

Kurt) tom a am y (plait, notes, 454. 

Euryiomu boften, notes, Mich., 252. 

Hit) at unut spp , notes, 459. 

Hast (pcs batatac , notes. V I., 150. 

Huteles sp , parasitism by. 250. 

Hut hi ip , s pyn (Sec Pear thrips. ) 

Evnpotating plant, cooperative, 720. 
Evaporation — 

and forest til es, H.S 1> A„ 320. 
late of, 511. 

vegetative, eflect on tempo ature 

changes, II S 1) A., 319 
Eru !/i xtis si ruin hi tills, notes, T T S 1 > A , 000 
E\ ergi eens, populai account, 539. 

Evolution, initiative in, treat Imp, 207 
Ewes, wheat straw l'oi, Ivans , 2(57. 

Hxuttscus dcfonnan\, notes, 350 
f.dobusithum — 

oxycocci on cianbernex, l r S 1> A , 51 
i at cum on cranberries, USB A., 54. 
Experiment stations — 

changes in adnnnisti at ion, editorial, 501 
m Italy, tefoim, 590 
pi ejects, catalogue, II S I ). A ,91. 

(Wee also Alabama, Aiizona, etc ) 
Explosives — 

lmlustiy, corncob cellulose m, 010 
use m iigru ultuie, 891 
use in land clearing. Ala Pol. .81. 
w a i -salvaged, tests, Wis . 290 
Extension work (Wee Agricultural ex ten 
sion ) 

Famine foods in India, 01 

Fallow ing experiments, summer, Mont ,339. 

Fimy (Wee (Banders) 

Fa i in — 

ac< (Minting, 893 ; Ohio, 190 , Tex , 390. 
accounting, impoi lance of, Alo., 292. 
animals (W< e Animals and Live stock.) 
buildings, const ruction, 83 ; Ind ,18(5 
business adjustment to d< dining places 

191. 

business, organizing, 794. 
credit. (See Agricultural ciedit.) 
crops laboratory manual, 599. 
diets, TJ.S.D.A,, 703. 
drainage, Oreg , 687. 
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Farm — Continued. 

electric plant, cost, Mich., 000 
elevators, design, 701 
engines, tests. 1 80. 
finance, discussion, 293. 
homes, conveniences in, 187. 
implements, bine book, 392. 
labor. (See Agricultural labor ) 
lands, agricultural and market wilin*. 
Mo., 292, 
lenses, Ohio, 093 

Loan Act. Federal, constitutionality, 
693 

loans, Federal, analysis, 092 
machinery (Nee A«th nil m .il iv i 
chinery ) 

management, IT S 1) \ . 80 
management, control, 893. 
management in Edg-an Kongo, >9 1 
management in Belgium, 694 
management in Ontario. 69 1 
management, wages ol, 79-1. 
organization, Idaho, 188 
organization, ntobilifj of J.ictois of 
production. 85 
power, 090. 

products, (tfrr Agricultural products ) 
records, Tex., 390. 
rent contracts m Italy, 593 
standard of living factor >n <o t of pm 
duct ion, Mo , 292 
survey In Missouii, 095 
tenancy m Illinois SS 
tenancy in United States, I e\ . 593 
termnev, survey, W is , 291 
( Nee also T,a nd tenure 1 ) 

Fa imer - 

arid foreign markets, 1 S 1) A 7“S 
in relation to parkej, 09 1 
in relation to the I mpni tment, !' S I) A . 
799 

Fai mers 

American, i ole iu financing \\oj id tiade, 
890 

and tariff. 394. 
and the single tax. 003. 
immigration ami emigration, 88 
Farmers'’ — 

cooperative associations, 59-i 
cooperative associations under Fedmal 
law, status, 897 
Farming. (Nee Agrn niture ) 

Farming, dairy (Nee Dairy farming ) 
Farms- — 

buying with land-bank loans, U SliA . 
692. 

demonstration, cost of production on, 
N.Dak., 293. 

planning size and shape of fields, Wis , 
189 

Fasclation, transmission of, 32 
Fasciola, revision, 160 

Fasciola gigantic a, stiueture and life his- 
tory, 584. 

Fat- 

associated with starch, 6X1. 
chemistry, progress in 1919, 203. 


Fat- -Continued. 

content of sour milk, determination, 
207 

determination in flour, 13 
in diet, dispensability, 104. 
metabolism, rfdo of cholesterol in, 307. 
requirements, minimum, of infants, 163. 
Fats — 

acetyl value, determination, 716. 
and oils, chemical properties, 464 
ami oils, inspection and analysis, Fonn. 

State, 365. 
animal, treatise, 203 
determination in <erenls, 206. 
hydrogenated, iminutacture, 317. 
hydrolyzed, anaUsis, 614. 
nutritive value and significance, 163. 
table of ref rm tne indices, 802 
\ it am In A in, effect of ozone, 564. 

(Nee also Oils ) 

Fat soluble A. {Nee Vitamin A ) 

Federal Farm Loan Aet, constitutionality, 
896 

Federal lloi 1 mult in al Hoard, activities on 
Texas border, 233 

Feeding experiments (Nee Cows, Pigs, 
etc ) 

Foi ding .stuffs — 

analyses, 2nd, 266, Mich , 899; N ,) , 
774 ; Tex , 68 
analysis, methods, 109 
Australian, analyses and digestibility, 
468 

Palladia n usage in definition, 375, 
eastoi bean meal in, 4 13 
for horses in Hawaii, 573 
from white pine sawdust, 202 
inspection and analyst's, 872; IN Y 
State. 469 , Vt., 872. 
law Tex , 68. 

nuncial. I’m farm animals Ohio, 573 
of South Africa, analyses, 775. 
sodium chlorid tonlent, Tex , 14. 
valuation. 373, 379, 616 
Fermentation reactions, mechanism of, 220. 
Ferments (Nee Enzyms ) 

Fern weevil m Hawaii, 755. 

Ferns, evolution of chondi ionic in, forma- 
tion of sporangium, 31 
Fci ns, sexual organs, eytological study, 30 
Fertilizer — 

dealers, list, Calif., 27. 
experiments in Dutch East Indies, 622, 
experiments with crop lotatlon, Mo., 
517. 

(Net also special a ops.) 
law in Georgia, 522 
law in Pennsylvania, 523. 
law in Tennessee, 523. 
materials, pi lees, 730 
requirements of soils, ( N< e Soils.) 
salts, effect on transformation m soil, 
725 

situation in United States, 729 
Fertilizers — 

analyses, Mich., 899. 

at present prices, profits from, 894 
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Fertilizers— Continued. 

determination of boron In, 420 f 
dlcyancliamid in, 804. 
for crops in North Carolina, 815. 
for vegetables in Egypt, 810. 
high-grade, use, 810. 
inspection and analyses, Calif., 27 ; 
lnd , 522 ; Mass, 522; Mich, 838; 
N.H., 122; N.J., 27, 237; N.Y. Stute, 
020 ; Tex., 27 ; Vt., 818. 
inspection and analyses in Aiknnsas, 
522. 

inspection and analyses in Florida. 217. 
inspei tion and analyses in Georgia, 522. 
inspection and analyses in Louisiana, 

522. 

inspection and analyses in North Caro 
I ina, 522, 780. 

inspection ami analyses in Pennsylva- 
nia, 523 

inspection and analyses in Porto Ilieo, 
838 

iuspcGion and analyses in Tennessee, 

523. 

marine, use, 121. 

nitrogenous (See Nitrogenous ferti 
lizers ) 

phosphatic (See Phosphates ) 

potash (See Potash ) 

piuduction In South Aft lea, 123 

registrations for 3 021, N.J , 882. 

selection and use, 24 

selection on basis of soil miction, 380 

treatise, 24 

urea in, 804. 

use oi, Ohio. 110 

Fescue, meadow, seed production, 740. 

Fo ten la — 

analy ses, Okla , 438 
fodder, ground, analyses, Tex , (58. 
head chop, analyses, Tex , (58. 
spur, origin and description, Tex , 233. 
Fiber — 

crude ( See Cellulose ) 
plants in Burma, insert pests, 057 
plants m Rhodesia, summary, 535 
Fibers, cult me experiments, 532 
Fibers, tests of samples, 340. 

( See aluo Hemp.) 

Ficun ehistH'O, notes, V I., 3 50 
Field crops — 

courses In, standardization, 00. 

varieties for Wisconsin, Wis., 431. 

work in Argentina, 031. 

work in Barbados, 431. 

work in Bengal, 34. 

woikin British Guiana, 33 

work in Canada, 030 ; Can , 822. 

work in Fiji, 34. 

work in Guadeloupe, 734. 

work In India, 35, 532 

work in Ireland, 532. 

work in Ontario, (ISO. 

work in Rhodesia, 340. 

work in Tunis, 735. 

work in Uganda, 340. 


Field crops — Continued, 
work in West Indies, 33. 

{Sec also Crops, Forage crops, Root 
crops, etc.) 

Field experiments— 

calculation of probable error, 734. 
technique in, 528, 521). 

Fig anthracnose, notes, N.C., 443. 

Fig borer, control, V.I., 3 50 
Fig borer, notes, 558 
Figs, diying, Calif , 808. 

Figs, evaporation, 720. 

Figs, insect pests, 454 

Fir forests, snow breakage and top rot in, 
357* 

Fir, white, volume tables, Calif., 838. 

Fir wood, Oort ivmni evolvent! on, 357. 

Fire blight, cause and prevention, 35(5. 

I' ire blight, history In New Zealand, 843. 
Fires, forest (See Forest tiros.) 

Fish meal, analyses, 872, 

Fish scrap, analyses, N.J., 775 

Fish scrap pi oduct ion in United States, 730. 

Fisheries, impoitance of insects to, (558. 

Flax- 

breeding experiments, 734 
culture, (580. 

tultuio experiments, Mont , 380; N 1>, 
225,734, Wis , 228 
culture on peat soil, 735. 
disease resistant varieties, N It 225. 
diseases, (540. 

gum fluid, insects inhabiting, 551. 
improvement in Sweden, 738 
labor expense of production, 85 
New Zealand, germination tests, 342. 
oil content, 637 

plant by-product, analyses, 872 
pulling machines, Can , 822. 
rotation expel mients, Mont , 830. 
HcutfhJug t rials. Can , 822 
seeding experiments, 735 
variety tests, 840, 582, 827 ; Can , 822 , 
N.Dnk , 225. 
wilt, control, 50 
yellow- leaf disease, 353 
Fh*n beetles — 

annotated list, Md , 858 

habits and control in Donum ik, 858 

studies, 558. 

Fleahoppei in alfalfa, studies, U S.D A 
858. 

Fleas, parasites of, 558. 

Fleischmann, W., biographical sketch, 576 
Flies— 

carriage of intestinal protozoa of man, 
556. 

rest ode parasites of, 556. 
dispersion by flight, 760. 
house. (See House flies.) 

Flora of islands near New Zealand, 222. 
Flora of Swedish phanerogams, 338. 

(Sec also Vegetation.) 

Floriculture in United States, 644. 

Florida Station, notes, 399, 600, 900. 
Florida University, notes, 199, 600. 
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Flour — 

analysis, 506. 

baking I eats, relation to wheat grad 
ing, 61. 

broad-making properties, factors af- 
fecting, .‘164. 
fat determination in, 16 
grades, electrical < ouductivity and ash, 
615. 

inspection and analysis, Conn Slate, 
665. 

manufacture, processes, 665 
milling, rf>le of cereal tliemiM m, '10 
mills, inserts infesting, 45 1 
mills, State ownership, 505 
moth, Mediterranean, pnwirute of 655 
red dog, analyses, 872 ; N .1 , 775 , K ^ 
State, 469 ; Tex . 68 , Vi , S72. 

(Fee also Bread.) 

Flower gardens «th! grounds, Krgu.dt 7 11 
Flowers — 

color and sex m, 620 

lmrdy border, handbook, S'«h 

nectaries in, 125 

wild, of Nanlncket, 230 

wild, of New York, 45 

(fire oho Plants, ornamental ) 

Fluke, African, Miucture and lite history, 
584 

Fluorescein, use m tracing under giouml 
water, 780 

FInond, effect on rats, 281 
Fluorin in food materials. 665, 

Fly poisoning by formaldohvde, 257 
Fodder crops, (Fti Forage ciops j 
Foin ex- - 

applanatus , l»olot!\ of. 452 
t( jniariux on a; pen, 519 
luridux, notes, 4 8 
pmivola, notes, MS 
spp , notes, 815 
spp , on l ubber , MS 

ulmrtrutx, closing Mindon <!iam pipe, 
357 

Food— 

center, part of the Boa nl ol Health. 61 
extra, energy content. 86 i 
for farm families, USD A., 763 
industry, chemical problems, 108. 
materials, egg content determination, 
13. 

plants, wild, of Philippines, S21 
preservation, relation to IUhHIus bo 
tulinus , 167. 

requirements of children, 162. 
selection, course in, 62 
supply of world, relation to consump- 
tion, 191. 

(a8<?p also Diet.) 

Foods — 

analysis, methods, 109 
and condiments, chemistry of, 862, 
and cookery, textbook, 399. 
canned. (Fee Canned foods ) 
cyanid gas adsorption by, 62. 
drying. (Fee Drying.) 
famine, in India, 61 


Foods — Continued. 

inspection and analysis, Conn. State, 
305. 

microbiology and micros nalysin, trea- 
tise, 402. 

prcser\ecl, nutritive value, 463. 

Foot nnd-mouth disease-— 

artificial transmission, 76. 
chemotherapy and prophylaxis, 180. 
emit i ol, 383, 384 
control in Switzerland, 181. 
danger of nphthisatlon, 481. 
epizootic, 786 

aiuiMim into (Boat Britain, 177, 281. 
oxygen < heniotheiapy, 785. 
sludh-, 580, 581, 685 
susceptibility of small animals, 882, 
y i i us, adsorption, 383. 

J hi age ci ops 

• ul till e, 630 

culture experiments, 340, 532, 734; 
V It., 631. 

fertilizer experiments, 532 
for pigs, Ohio, 271 
in western Kansas, Tin ns , 32. 
lot a I Ion experiments, 532. 
variety tests, 532, 735; Can, 822, 
Idaho, 223. 

F'u.igt* materials in the Sudan, analyse... 
774 

1 orage poisoning, Mich , 280. 

(.Svc also Plants, poisonous, ami Li\e 
sto< k poisoning ) 

l 'or est 

administration (.SVc Forestry ) 

<onnnun.il, foi Ithaca, NT Cornell, 614 

In e pM)1c ( t ion lo New York State, 239 

tn es and e\ apoi at ion, U S 1 >. A , 320 

tues jn New Teisey, 840. 

in i a anli u s manual, 239 

him < (s Indian, lend plants, 658 

m\ < st igaf ions, N D.ik , 239 

hinds, eiosion, contiol works, 16 

law in Massachusetts, 840. 

Jitter, agricultural value, 330 
nmu.igeineut manual, 644. 
nurseries, dampmg-olT In. control, F S 
D A , 357 

mu series in New Yoik State, 239 
planting, Mich , (545 
planting m Ohio, Ohio, 240. 
policy for Flor ida, 349 
policy, national, 744 
piesene, development in New York 
State, 239 

resources of Alaska. 645 
Service, activities, IT SI).A , 744 
.species for South Africa, 141. 
trees. (Fee Trees ) 

Forestation m Now York State, 239 
Foi esti y — 

for private owners, 441. 
high school, course of study, 1)2. 
in Australia, 349. 
in British (Juiana, 646. 
in California, 142. 
in Canada, 839. 
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Forestry — Continued, 
in Hawaii, 744 
in India, 142, 289, 046 
in Louisiana, 142. 
in Massachusetts, 442. 
in New Brunswick, 349 
in New Hampshire, 442 
m New Jersey, 840 
in New York State, 289. 
in New Zealand, 8 10 
in Ontario, 239. 
in l'orto Rico. 040. 
in Quebec, 840 
m Rhode Island, 840. 
m l Muon of South Africa, 839. 
in I'm ted Kingdom, 349. 
in Vermont, 589. 

personnel, oruaur/atiou and training 
in Greece, 92 

relation to laud economies, 849 
Forest s- 

dost met ion in China, effect, 840 
mountain, of Italy, 894 
National, glazing regulations, 539 
National, timber resources in Alaska, 
F S F.A , 350. 
of Sweden, 141 

telephone communication in, 540 
Fm/fcula uunruluria on pear leaves, 552 
Formaldehyde— 

as fly poison, variation in effect, 257. 
di ip for onion smut, 543. 
effect on grain, i elation to condition of 
seed coat, 245 
fungicidal value, Town, 048 
in plants, 528 

treatment for cored) smut, 49. 
treatment of grain, Mich., 242. 
use against wheat smut, Wash., 242. 

Foul brood - 

American, conti ol. Wis., 402 
control, 159 

distribution in Wisconsin, 852 
Fowl cholera, vaccines, value, 578 
Fowl typhoid, epizootic, in Fiance, 188 
Fowls, .inheritance of slikiness m, 877. 

Fowls, rate of ovulation during pullet 
year, 70 

(Rcr also Poultry ) 

Fox fanning, problems, 273 
Foxes, silver, feeding and management, 
treatise, 378 

Freemartin and its reciprocal, 872. 
Freemartin gonads, stuntmen and h'unoio 
gies, 371. 

Freemartins, anatomical studies, 372 
Flit fly, relation to blindness In oats, 361 
Frost and fruit in southern Ohio, U.S.L) A , 
320. 

Fruit- 

brown rot, conti ol, 652. 
brown rot, survov. Can , 841 
buds, analyses, Mo., 221 
buds, development, 238 ; Okla., 450 
buds, formation, effect of spur defol- 
iation, 0>reg., 237. 


Fruit — Continued. 

crop, poor, as affected by meteorolog- 
ical conditions, U S.P.A., 320, 
diseases, 444. 

flies, Ethiopian, new genera fvpd spec- 

ies, 257 

growing, development In New Bruns- 
wick, 44. 

industry in Argentina, 345. 
industry in California, 236. 
induMty, survey, P.U., 638. 
juices, clarification and preservation, 
719. 

juices, methyl nntlii anilatc, detection, 
207 

market in Philadelphia, F.S.I) A , 89. 
pit meal, digestion trial, 774. 
plantations, mixed, in Belgian Kongo, 
743. 

plantations, sanitation in, 355. 
production, sodium nitrate as stimu- 
lant, 439 

shipments, inspection, 835 
.stocks used in propagation, 538. 
tree lent -roller, control, 854. 
tree leaf roller, notes, 550 , Mont., 359. 
Iroo jots, symptoms and treatments, 
451 

trees, culture, Guam, 43. 
trees m Burma, insect pests, 657 
trees, methods of planting, 111., 44. 
trees, pruning experiments, Ind , 134 
trees, treatment with arscnleals, 45 
worms of British Columbia, 658. 

Fruits — 

breeding experiments, 73 J 
canning, temperature (Manges, U.S.P A , 
560. 

citrus (87 e Citrus fruits ) 
commeteial utilization and conserva- 
tion. 665. 

crops and markets in New Bruuswhk, 
438 

culture, Can , 833 

culture in Mesopotamia, 639 

culture in Queensland, 44 

eullure m Tropics, 439 

drying, 616, 720 ; Calif., 808. 

hardiness problem, 638 

hardy, in Great Britain, handbook, 135 

improvement, 228. 

new, description, 741. 

pollination, 346. 

preserving, 605. 

pruning, grafting and budding, treatise, 
135, 

pruning, principles, 238 
setting, effect of defoliation, Grog , 237 
setting, factors affecting, 238. 
small, culture, Mo., 641. 
small, culture and propagation, Mo., 
238. 

small, diseases and pests, Mo., 238. 
small, fertilizer experiments, 641. 
small, Mendelian studies, Wash., 236. 
small, variety tests, 44. 
small, winter injury, Wash., 451. 
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Fi.ii Its- — Continued. 

standard containers for, U.8.D.A., 3 35. 

treatment, 454. 

varieties, new, 135. 

variety tests, 44. 

wild, of Philippines, 8 21. 

(See also Apples, Orchards, Peaches, 

etc ) 

Fucus Sp., evolution of chondi ionics ami 
plastlds, 30. 

Fuel, characteristics, economy ami detona- 
tion, 392. 

Fuel oils for use in pump h rigation, An/.. 
80 

Pultfjo septiea, notes, 1 14. 

Fumigation, gas-tight tents lor, 350. 

Fungi — 

imperfect!, identilieatlon and d.« siliea- 
tion, Mich., 241. 
now Japanese, 427. 
nutritional physiology, 732 
Porto Rican, new or noteworf liv, d'.s 
nisi, culture studies, 1 4 ? 

Fungicides — 

action of, 751. 
analyses, j\ Y State, 6 10 
and periodic si stem, 754 
as a fleeted l>\ i.un, to 
cffe( t on Pseudomonas < \tu, S50 
for treatment of seed potatoes, tests, 
Idaho, 24 I 
formulas, 44 

(See also Sprays and spt'ifir form s* ) 
Ffiugus inse< ts and hosts, 253 
Fungus parasites of seeds intein.il, Md ,811 
Furfural, pi epai ation and u-es, 510 
Fusauum- 

acuminatum, lit ilr/ation of glwom as 
source of cm bon, 551. 
decern e< Union , notes, i,53 
lycopnmei, notes, 53 
n spp , notes, 740 

spp., notes, 545, 019, 742, 840, 

T! K.D.A . 357. 

Fusu'ladium dendnheum. \S(t Apple scab) 
Fufucoccu m puh efacn as on n anherries, U S 
D.A , 54 

Futuie t rading, 5!)5, 

Gnbl, culture directions, 5.5 
Gall midges from India, 8.57 
Gallflies, American, 800 
Gambusia affints, seasonal abundance, 555 
Game law of Alaska, report <>n, II S P A 
358. 

Gapeworms, Infection and spread, P S 1 > A , 
78. 

Oarbanza bean feed, analyses, 872 
Garden crops. < Sec Vegetables.) 

Garden work calendar, 43. 

Gardening dictionary, Rlu< k’s. 43 
Gardening, treatise, 740, 741. 

(See also. School gardening and Vege 
table gardening.) 

Gardens, children’s, in steed town, 398. 
Gardens, popular discussion, 344 

108249 — 22—6 


Guldens, rock, treatise, 441. 

Gardens, school. (See School gardening.) 
Gas gangrene antitoxin, standardization, 
781. 

Gas gangrene, incidence and hlstopath- 
ology, 579. 

Gas injury to plants, 125, 734. 

Gas, poisoning of trees by, 54. 

Gases, military, action on plants, 28, 29. 
Gasolene, analyses, 392. 

Gasoline, chaiacteristlcs and economy, 392. 
Oasterocercode s yossyjm, notes, 554 
Gastiic analysis, 60. 

Gastric analysis, abnormal residuum, 666 
Gastric analysis, papers on, 262. 

Geese raising, notes, 474. 

Goose, wild, and foods of Bear River 
marshes, US.IU, 250 
Gelatin, absorption of moisture by, 525. 
Gelatin and glue industry, treatise, 318. 
Gelatin, method of purifying, 506. 

Gclechia r/ossypiella . [See Cotton boll- 
worm, pink.) 

Gelechia ncotrophcUa ri sp , description* 
156 

frenetic form and nomenclature, 167. 
Genetics, Doncaster’s contributions to, 369. 

(See also Heredity and Hybridization > 
Geology, enginoeiing, ticatise, 889 
Georgia Station, notes, 199 
Georgia Station, loport, 94. 

Gcofropism, studies, 629 

Geranium leaf spot, transmission, Md., 45T. 

Ghee, standard for. 277 

Gibbet e]\a yossy pin a, notes, 649. 

Ginger Pythmm disease, notes, 647 
Ginseng culture, U S 1) A , 140 
Gipsy moth, couliol, 758. 

(Jipsv moth in New Jersey, 255 
Gipsy molh on cranberry, 551 
Gipsy moth, suppressing, Conn. State, 118. 
(inis' clubs, Guam, 94 
Gnls’ clubs, Jacto/s in efficiency, 496 
(.iris’ clubs, organization mid results, t ,S 
DA, 197 

G iris’ clubs, results, V S D A , 798. 

Gills, \ (national education for, 94 
Glacial <1 1 ill soils of Minnesota, studies, 19. 
Gladiolus, bacfeiial disease, 752 
Glanders — 

blood tests, inieileronce by lid test. 
481 

control, 881 

diagnosis and control 786 
diagnosis, methylene blue tost, 683 
diagnosis, reliability of precipitation 
test, 70 

in Germany, 786. 
ini rnp.ilpehral test tor, 181 
tests, companion, 481 
Gliadin, duplicate analyses, 614. 

Globulin of cohuno palm nut, analyses, 9 
(1 joe emporium — 

awpclophagum , control, 54. 
ampclophaoum, notes, 451. 
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0 loeosporium — Con tin u ed . 

fntotm pHdiij not cm , 547, 64>i 
limrttieohtm, notes, 751. 

Undent uth ian uw, < on l rol , 50 
piperatum, conidlal forms am] >\ •• 
onymy, 444. 

9 i blft y studies, 753 

spp , notes, 040, 053, 842. 

Gloeosporiurn on peppers, (In , 47. 
Gloeosporiums of oak and pj ennmie, 75;; 
Olomcrclla cinfruhita — 

conldlnl forms ami syn ornmv. 414 
notes, 054 ; N C. f 443 
raocinh on cranberries, U S D V , 5 1 
Glucose — • 

content of corn, 410. 
determination, 12 

in sweet potato as son ice of enib'-n 
for fungi, 354. 355 

GJue and gelatin industry, 1 realise. 318 
Gluten feed, analyses, N Y State, 405) 
Glyctnin, amino acids of, 713. 

Glyoxalase content of liver in avian beri 
beri, 808. 

Glyoxylie acid, new color test for, 119 
(htomomopsiti pipnela, cmiidml foiins and 
synonymy, 4 14. 

0 norimotich cm a hchopa, notes, 551 
Goats-- 

digestion trials with paper pulp, 170 
insect pests. 552 
metabolism, 471 
parasites of, Tex , 483 
raising in British Columbia, 172 
Oadctia spp , genetic studies, 043 
Goldenrod, rayless, poisonous to live *4n<k. 
Ariz , 470 

Gonads senile, reiuvenatlon, 771 
Goitocr phahttn sp , notes, 551 
Gooseberries- • 

culture and propagation, Mo , 238 
diseases and pe^ts, Mo., 238. 
fertilizer experiments, Oil 
hardiness studies, N Dak.. 230 
preserving, 005 
pi lining instruct ions, I } 

Gooseberry diseases and prMs, 551 
Gooseberry mildew, notes, 48 
(Kotli/no micucca, notes, 751) 

Gottsppariit spuna (Nnr Elm scale, Euro 
pean ) 

Gourd, Siam, value as human food, 135 
Gi am — 

A et , Canada, analysis, 80. 

aphis, spring, suinmniv, U S.P.A , 553 

bins, design, 702 

cost of production, 100 

culture, Miss , 37. 

culture under dry fanning, l 7 S J » A 
531 

damp, treatment, 437 
determination of spec 1ft r weight, 34 1 
diseases in Holland, 842 
elevators, concrete, design, 702 
fertilization of soils for, Mich , 815 
lodging of. Ohio, 1 27 
marketing, cooperative, D S D.A , 8S 


Ginln — Continued 

marketing plan, 595. 
posts, effect of eliloropicrin, 455. 
production in Italy, 192 
production in western Canada, 737 
seed, treatment, 49. 
standardization, 595 
statistics in United States, 898. 
stored, insects affecting, 359, 552, (157. 
(See c/so Cereals and specific crops ) 
Giam, culture experiments. 35 
(It am, torhlizer experiments, 35. 

Ot am plant, effect of wateiings on acids, 
523 

Gi mi, rotation experiments, 35 
Gram stain, modifuation and application, 
770 

G’.rm variety tests, 35 
Gianarv w civil, eontrol, 355 
Granite block tests US DA,, 488 
Grape — 

ant lira otiose, control, 54. 
anthrnoneso, discussion, 451 
beri v rnotli, notes. Conn State. 149. 
diseases, 444, 053 
downv mildew, treatment, 147 
fb'n b'M’tlc, < outrol, 852 
growing, commercial, Ark , 347 
.puce lactones, utilization of waste, 
USD A.. 209 

juice, mnnufix t in ing, methods. 210. 
juice, methyl anthianilate, detection, 
207 

baf sun stabl, notes. 843. 
leaflmpper, control, 757 
mihh'W, powder 850 
phylloxera ( 87 e T'hylloxera ) 
stocks, transmission of fascial ion and 
dh'hotomv , 32. 

Grapefi nil _ 

uilture, 3.47 

< u 1 1 ui c in Belgian Kongo, 347. 
fri I ill/ei oxpoi iments, PR., 338. 

Grapes — 

as aflVuted by cliloropicr In, 28. 
breeding expel Inients, 837. 
tost of production, N 1 State, 342, 343. 
( ultuie, 44 

culture in France, 742 
diving, 720 , ('a lif., 808 
fcitilizer experiments, 345 
grafting, “dema,” method, 139. 
pruning in New* South Wales, 742 
pruning insti notions, 41. 

I laming, 347 

tvpis of flowers and intersexos in, NY 
State, 439. 
v nr reties, Okla., 438. 
v ,n let ies, new, 140. 
variety tests. Ala. Col , 139. 

(•rophlola phontins, notes, 053, 843. 

Grass and clover mixtures, tests, Can , 824. 
Grass fruits, normal and abnormal germi- 
nation, Me , 27. 

Glass grub, New Zealand, control, 459. 

Grass rusts of Andes, 844. 

Grass seeds, production in England, 337, 
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Grasses — 

an ft ly son, 775. 

breeding experiments, 523, 754 
culture, Guam, 54. 

culture experiments, 552 ; Am , 420 
Kans., S3, 
slime molds on, 1 44. 
variety tests, Ariz., 420 ; Can , 822. 
viviparousnesR In, 123. 
yields, 737. 

(See also Meadows and Pastures. ) 
Grasshopper, un described, from California 
254. 

Grasshoppers — 

control, 755 ; Me , 454. 
control in Jowa, 455 
notes, Mont., 350 

poison bait for, 151, 853 ; Mich , 251 
summary of information, Me., 254 
(See also Locusts.) 

Grassland — 

effect of phosphatic slag, 521. 
formation, root development in, 732 
improvement, 431. 

(See also Grass, Meadows, and Pas 
tures.) 

Gravel and sand production, survey, 
UST).A, 200 

(See ah' o Hoad materials ) 

Grazing practice on National Forests, 530 
Green hug ( 87 r Gialn aphis, spring ) 
Green manure — 

, fertilizing value, Guam, 23. 
for soil improvement, Wis , 214 
us(‘, Mo , 24 

Green scale, soft, in Panama, 055. 
Greenhouse inspection woik jo Indiana 253 
Greenhouse plant diseases, relation to water 
supply, 841. 

Grippe, course of disease as affected hy 
diet, 103. 

Giowth and reproduction on simplified food 
supply, 804. 

Growth, physlologv, 700 

Growth-promoting accessory (NYc Vita- 
min ) 

Giowth studies with rats, 104, 704 
Guam Station, report, 04 
Guano, bat, fertilizing value, Mo , 121 
Gunnel, use on moor soils, 518. 

Guar, culture directions, 35 
Gmynardia rarcinh on crnnberi ies, U.S T> A , 
54. 

Guinea pigs — 

experimental crosses, 370 
intravenous administration, 478. 
tuberculous, weight curves, 581. 

Gum, production and marketing in the 
Sudan, 538. 

Gummotris of cotton, (540 
Gummosis of orange, 053 
Gur making from date palm juice, 209. 
Gymnovoma interstitialis, notes, 751 
Gymnosporangiums, Swedish, hosts and 
specialization, 444. 

Gypsum ammonium nitrate, fertilizing 
value, 330 


TTadronoius ajax, notes, 459. 

Haematobia sort ata . (Sec Dorn-fly.) 
Ifacmog? cgai ina canis, studies, 1 83. 
Haemonrhus con tort ns — 

effect on coagulation of blood, 477. 
iir sheep, 182. 

flaltiea ahalybva (See Grape flea -beetle.) 
Tin It tea oln area, life history, 558. 
llalticjni, annotated list, Md., 858. 

Haitian s* clfri, studies, XJ S 1).A.,858. 
Hamilton, .1 , biographical sketch, 98. 

II aplaa eolona, notes, 159. 
flarmolita tntin parasites, life history, 400. 
Harvest labor In Kansas, handbook, 594. 
Harvest service project in Kansas, 492 
Harvesting machinery for coin, studies, 180. 
Hawaii tilth ersity, notes, 900 
Hawthorn, native for gardens, 347 
Hav cutters, experimental studies, 398. 

Hay, fertilize! and liming experiments, 
Can , 817. 

Hay, lot at ion experiments, R I , 529 
Hay, spontaneous combustion, 127 

(Sec also Meadows, Grass, and Alfalfa, 
Glover, Timothy, etc ) 

Hazel leaves and twigs, feeding \aiue, 774. 
Hazelnuts, supposed pai thenuearpolly in, 
731. 

Health education in element. uy schools, 
097. 

Heart, zinc content. 04 
Heat (Set Temper a tu ro ) 

Heating plants, home, installation and op- 
eration, U S.P A ,188. 

Ileal regulating mechanisms of hod}, 071. 
Hegari, culture. Ariz , 738. 

Heifer, sterility in, 8S5. 

Ileifei s - 

dairy, feed < oiiMiinptlon, Gan , 879 
dairy, wintering, Va., 078. 
feeding experiments, Okla , 470 
nutrition of, Mo , 208 
(See also Govv s ) 

llelwphllu unipuneta. (8 Ue Army worm ) 
Tleliathis assnltn, notes, 551. 

HeHothts obsolete. {See. Got ton bollworm.) 
Jfehoihrips ruin ocinctm , notes, 550. 

Helium, soil aeration with, 334. 

Helmwthspm turn yrammeum , notes, 49 
Hetopclfis theii ora , life history, 553. 

II eloprltis theivvra, notes, 657. 

Helottopha uniforms at in, notes, 759. 
llemci ucampa leucostigma. (See Tussock 
moth, white-marked.) 

11 emerophila panana, notes, Conn Rtate, 
149. 

Hcmileuea oh via:, parasite of, 457. 

Hemiptera, life cycle in, 250. 

Hemlock seed, collecting and storing, 838 
Hemorrhagic septicemia. (See Septicemia ) 
1 1 emp — 

culture experiments, 34 ; Wis., 228. 
in Rhodesia, summary, 535. 
manila, 39 

smm, as cover crop, P.R., 631. 

(See also Sisal ) 
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Hon, change In color of, 877. 

II end er sanui sp , notes, 653. 

Hens — 

abscesses of feet, 888 
laying, feeding, I ml , 172. 
laying, methods of watering, Wash, 
474. 

laying, selection, Ariz , 776 

(tfrr flint* Egg production ) 

Heredity — 

in apples, Vt., 885 
in corn, 523. 

in cotton, 342 ; Tex , 229 
in cross-bred cattle, 475 
in flowering plants, 335 
in horses, 171. 
in vetch, 524. 
new type of, 370. 

of acquired chore cteis in corn, 32 
of color (Ai tee Color inheritance ) 

of disease resistant »' m beans 512 
of ear length in sheep, 170 
of head and root formation in cun j 
fers, 345. 

of muzzle color in Stjernsund rattle, 69 
oi polydaetylism, 87 1. 
of silkiriess in fowls, 877 
(Hccalso Mutation and Variation ) 
Herpctomonas In 558 
Ilosperindae, Ceylonese, gcmtnla, 658. 
Ilesslan fly — 
control, 852 
life cycle, Mo , 252 
prevention, 157 , Ohio, 4 5 s 
Heterochromosojno, problem m yiiobt tes 
371. 

Ilcterodcra rad menu i, notes, s f ’ 

lleterolysins, studies, 680 

II rvea bra silicas Is t See liuhhi ) 

Hickory nuts, Zoin, studies, 0 1.5 
Highways (8Vc Hoads) 

Ilippiscwt ul finch a n sp , note-i, .51 
Hippurie acid fertlllziug \a!ue, 526 
Hog cholera - 

antiserum, clarified. 5^5 
antiserum, [trodm t ion, Ind , lif 
control, 177, 686, 881 
immunity, testing, 5S4 
in Wisconsin, 781 , 

Infection experiments, lud., 1 H>. 
papers on, 382, 781 
hus< eptihilit v of young pigs, 5.84. 
virus, dialysis, attenuation, and dilution 
experiments, N.Hak , 285. 

Hog feeds, analyses. 872. 

Hog houseR, construction, lnd , 1S6 
llog houses, sanitation for, Iowa, 791 
Hogs (8ee Pigs. ) 

llolcoccra confamulclla n.sp., desci iption, 
156 

UomalotyluH mttndus, parasitism by, 663 
Home colonization in Switzerland, 193 
Home economics — 

conference of Southern States, 197. 
elementary, textbook, 899. 
exhibits, 111., 799. 
in Idaho, 599, 


Home economics — Continued. 

in Idaho, evening courses, 63. 
in negro schools, course of study, 98. 
schools, teaching house design and con- 
struction, 186. 
textbook, 697. 

(Hec also Vocational education.) 

Home gardens, papers on, 398. 

Hominy feed — 

analyses, 872; N J., 775; N.Y.Stato, 
469 ; Tex., 6.8 ; Vt. 872. 
composition and retail prices, Conn, 
State, 875. 

II omoponts — 

chalcidtphaouS'Ufv history, 460. 
eliaJaidiphagtiN, notes, Mich., 252. 

Honey - 

analyses, Tex., 1 61. 

and honeycomb, vitamin content, 365, 
665 

eloMu production, Can, 859. 
dew melons, history and composition, 
741 

Honeybees. (NocHees) 

Hookworm, control, 286, 484 
Hoploccrambyx and dying off of sal, 062. 
flops, mildew-resistant, 543. 

Hnrmodcndron cladosporioidcs, notes, 381. 
Horn fly m Porto Kioo, 583,857. 

I lei nets and other wasps, 702. 

Morse- - 

blood, specific gravity and hemoglobin 
index, 482. 

disease lesembling forage poisoning, 
ind, 177 

diseases, vaccine and serum therapy, 
385 

labor v tractors. Ill , 86 
nettle, relation to tomato leaf spot, 546 
sickness, Afiican, summary. 888 
r tractor, time requirement for plow- 
ing, 186. 

J ! ot M'-eiiest uu t loaves and twigs, feeding 
mine 774 

lioiM' iadi-.li wehworm, European, II P.O A , 
666 

Horses — 

bleeding, 876 

feeding experiments, Can., 876 ; Mo., 
272 

feeding, feed unit concept, 373. 
heat production, 490. 
bored it v in, 171. 
poisoning, Nov., 782, 
rough rice for, L>a., 68 
\ aria t ion in percentage of blood cor- 
puscles, 385. 

zinc determination In, 367. 

Horticultural inspection, trend, 253. 
Horticulture — 

course of study, 93. 
schools in Norway, 398. 
textbook, 93. 

Hotel, country, cost accounting for, 261. 

Hotel employees, feeding, 261. 

House fly, bionomics of, 857. 
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Household— 

Insects, control, 552, 

mechanics in Detroit schools, 399, 496. 

(See also Homo economics ) 

Humus earbollueum as soil disinfectant, 
727. 

Humus formation, 809 
Hybridization in iris, 744. 

(See also Animal breeding and Plant 
breeding.) 

Hydration and growth, studies, 027 
Hydraulics, treatise, 889 
Hydrochloric add in chick feed, value, Iml., 
172 . 

Hydrocyanic add — 

for seed treatment, 29 
gas for insect control, 050 
in sorghums, 41 . 

in Sudan grass, effect on cuttle, 179. 
use against vine moths, 555 
Hydrogen e]e» tiode apparatus, 715 
Hydrogen-ion concentration - 

determination, 11, 205, 313, 411. 
of broth media, variations m, 503 
of drops of fluid, determination, 503. 
of potato wart disease, 050. 
relation to tumor tissues, 017 
refinements In indicator method, 334 
Hydrophobia ttire Rabies) 

Hymenopteia, new forms, 459 
IT> menopf era, notes, 251 
Hymenopteia, studies, 703 
llypera pnnetala, activities. 258 
IfypochnuH solan i, notes, 554 
Jiypudenna spp , larval stages, 555. 
Hyponeetna phaseoli n sp , description, 358 
lee cream — 

fat standard, 880 

inspection and anahsis, Conn State, 
305. 

manufacture, 381 Ok la , 470 
manufacture, cooperative, 577 
manufacture, effect oi each ingredient, 
Mo , 278 

sandiness in, Ind , 170 
sandy crystals m, identification, 7S0 
Ichneumon flics, North American. 459. 
Ichneumon tiles, type .species, 800 
IchneumonJdae, new genus and spe< }es. 459 
Tchnemnomdue of Finland, notes, 258. 
Ichneumonrds, anatomy, 055. 

Idaho Station, notes, 000, 900 
Idaho Station, report. 297 
Idaho University, notes, 900. 

Idiosaissetia, new genus, erection, 255 
Illinois — 

Station, report, 94. 

University, notes, 300 
University, semicentennial history, 397. 
Immune bodies, transmission to young, 382 
Immunity in insects, 852. 

Inanition and avitaminosis, 808 
Inanition, effect on adrenals and thyroid, 
308, 607. 

Inbreeding, history of, 773. 

Inbreeding, numerical measure, 771, 772 


Inbreeding, results, 772. 

Indian mdal moth on date palm, 552. 
Indiana Station, notes, 199, 600. 

Indiana Station, report, 197. 

Indols, test tor, 110 

Industrial wastes, treat merit and disposal, 
591 

Infant foods, analyses, 414, 

Infants — 

diseases from excess carbohydrates, 
667. 

feeding, rfde of vitamins, 863. 
minimum fat requirements, 163. 
urine sugar in, 263 
(See also Children ) 

Influenza, equine. (See Pleuropneumonia ) 
Inheritance (See Heredity ) 

Tnosife liexa phosphoric acid, synthesis, 611, 
714 

Insect - - 

flagellates, infection of vertebrates by, 
587. 

outbreaks and cause, 454, 
parasites of Indian crop posts, 658 
Insect ary, underground, plans, 655. 
Insecticide emulsion, improved, V.I , 149 
I nsect icides — 

analyses, N Y State, 639 
arsenical, developments, 455 
formulas, 44 

( See also Sprays and specific form s I 
Ilisei ts~- 

acquirod immunity in, 852 
affecting shade trees, 254 
anatomy and physiology, tieatise, 153, 
oncost i \ of, 454 

collecting and preserving, 657, 852 
control, dusting r spraying for, 137 
control in India, 656 
1 ore si (See Foiest insects) 
fungus, and hosts, hihliogiaphj , 253 
injurious, control, 44 
injurious, dusting for control, 254 
injurious, in Australia, 656 
Injurious, iu Barbados, 755, 853 
injurious, in California, 853 
injurious, in Canada, 655. 
injurious in Fiji, 656 
injurious, in India, 650, 657 
injurious in Ireland, 655 
injurious, in Ontario, 453, 454. 
injurious, in Rhine Province. 551 
injurious, in Scotland, 853. 
injurious, in Uganda, 656. 
injurious, in West Indies, 559. 

Injurious to apples, N Y State, 455 
injurious to shade trees, 455 
JnjmlouH to stored grain, 552. 

(See also Corn, Cotton, Sugar 
cane, etc ) 
life cycle In, 250 
life-histories, 359. 
of Connecticut, list, 655. 
of farm and garden, treatise, 755, 
on permanent pastures, 358 
relation to man and agriculture, 552 
scale. (See Houle insects.) 
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International — 

Congress of Land workers’ Unions, 504. 
Farm Congress, yearbook, 101. 

Institute of Agriculture at Koine, 893. 
Intestines, zinc content, 04 
Inver tase, inhibition in snowdrop, 820 
Invertasc, secretion by plant roots, 028. 

Iodic acid, use as microchemical reagent, 

206 . 

lodin, distribution in thyroids, 206. 

Jodin in food materials, 605 
Iowa College and Station, notes, 95 
Iris borer, control, 759 
iris culture in Cnlted States, 744. 

Iris, hybridization in, 744. 

Iris leaf spot, studies, 547. 

Irish Agricultural Organization Society, 
897. 

Iron as toxic to plants, 29. 

Iron, cause of formalin diphenylamin re- 
action of milk, 718. 

Iron, effect on oxidation of sulphur, 332 
Iron sulphate solution, use against chloro- 
sis of conifers, 250. 

Irrigation — 

application of water in, 387. 
costs under pumping system, Nebr., 
586 

development in Alberta, 809 
effect of time on bailey kernel devel- 
opment, 128. 

farming, typos, Utah, 189 
in California, 790. 
in India, 184, 087. 
in Kansas, 580. 
in Montana, 586. 
in New South Wales, 387. 
institutions, development, treatise, 387. 
laws of Texas, 890. 
of sandy soils, Oreg , 485 
popular account, ILK I). A , 789. 
pump, fuel oil for, supply and price, 
Ariz , 80 

studies, Ariz , 485. 
treatise. 788. 
water, duty of, 1 84. 

water, quality, 1 ela lion to land recla- 
mation, 387. 

waters, analyses, Ariz , 485. 

Jrt xngiu f/nban crisis, desciiptiou, 743. 
Isauopsis (ji iseola, notes, 846. 

Jscilcma spp., analyses, 376. 

Isodon puncUcollix In soil, remedy, 258. 
Isosoma fnftct , summary of information, 
Mich , 251 . 

Isosoma raguucola, notes, Mich , 252. 

Italian Federation of Agricultural Socie- 
ties, 594. 

Ivy, bacterial disease, notes, 54. 

Ixodes ftolocyclu*, notes, 883. 

Janus integer , note,. Conn State, 149 
Japanese beetle, response to light, 558. 
Japanese cane (See Sugar cane.) 

Jaundice, malignant (See 1'iroplasmofda, 
canine ) 

Jelly, manufacture from grape bkius, 
U 8.1 > A., 209. 


Jewish Agricultural and Industrial Aid 
Society, report, 88. 

Jolme’s disease, detection, new method, 
WtH., 284. 

Johnson grass, culture experiments, Ivans., 
33. 

Joint-ill In foals, summary, 483. 

Joint-ill in foals, treatment, 585 
Joiutworm parasites, life history, 460. 
Jordan, W. II , biographical sketch, 97, 305 
Juglnns species in Indo-Chiua, 345. 

June beetle, green, summaiy of informa- 
tion, N.C., 362 

June beetles, life history, 454. 

Juniper blight, description, 548. 

Juie black band, notes, 48, 647, 843. 

Jute chlorosis, 649. 

Jute, culture experiments, 34, 532 
Jute, fertilizer experiments, 34. 

Jute nidus tiy, 899. 

Jute, variety tests, 34. 

Kafir — 

analyses, Okia,, 433 

chop, analyses, Tex , <18 

growth and yields, Tex , 233. 

nitrogen distribution of pioteins, 717. 

pink, analyses. 41 

spacing tests, Okla., 430 

type and variability in, Tex., 535 

variety tests, (luam, 34. 

Kale seed growing, 44. 

Kansas Uollege and Station, notes, 95, 300. 
498. 

Kapok, culture experiment*-, 34 
Kava, culture experiments, 3 1 
Ivawuii, culture experiments, 34 
Keawe bean meal, value for work animals, 
573 

Kvithia thujina, notes, 548 
Kelp, carbon monoxld in, 123. 

Kentucky University and Station, notes, 699 
Keratin, hydrolized, effect on growth of 
horny tissue, 468. 

Kerosene, analyses, 392. 

Kerosene emulsion, insecticidal value, N.f' , 
362. 

Kerosene-fusel oil emulsion, preparation, 
notes, V 1 , 150. 

Kidneys, zhu content, 64. 

Knrmidovoptes mutuns, control, Mont , 586 
Kohl rabi, inheritance of head uud root for- 
malion, 345 

Kohl raid, seed pioductlon, 740. 
lvolerog.i, eradication, 48. 

Labor income from Missouri farms, 86. 

Labor income on farms, Idaho, 189 
(Sec also Agricultural labor.) 

Lac cultivation and storage, 861. 

Lac < ullure In India, 657. 

IjUC, notes, 359. 

Lactic- — 

acid bacteria, biology, 470. 
acid bacteria, physiological mutations 
in, 380. 

acid bacteria, relation to corn silage, 
502. 

add determination in blood, 15. 
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Lactic — Continued, 

add, effect on molds, 4(13. 

acid, production from corncobs, 510. 

silage, studies, 408. 

LactobuciUuH pentoaceticus, fermentation of 
xylose by, 220. 

Lad use — 

determination by Barfoed'a solution, 
806. 

determination in blood, 110 
determination, methods, 12, 13, 015. 
Layovhitua ataneifotmts, notes, V.I., 150 
Lambs — 

beel by products for, Colo., 209 
fattening, Nebr., 574. 
feeding experiments, 471 ; Idaho, 074 , 
Okla., 370; Tex., 09 ; IJ.S 1>.A„ 574, 
Wis. 209 

feeding, lmrul v self feeding, Kous., 574 
wheat straw lor, Kuus , 207. 

( tier also Sheep. ) 

Laminaiui, mechanism of lujury and re- 
covery of cell, 527 
La nd~- 

classification, 745. 
chauing in BUtish Columbia, 891. 
clearing, use of explosives in, Ala, Col 
81 

credit (tier Agiieultural credit ) 
boldines, small, building requirements 
In England, 83. 

in Great Britain as national pioperty, 
593 

• ownership, difficulties and aid to farmer, 
tl S I) V , 795. 
policy, Amcib an, 394 
rent aud taxation, 895. 
settlement In California, 192, 493 
settlement in Minnesota, 795 
settlement in New South Wales, 395 
settlement in Scotland, 593. 
tenancy in Italy. 590 
tenure in Missouri, Mo , 292. 

Lands, cut over (tin Cut over lands ) 
Iannis, lores! (.SeeFoiest lands.) 
Landscape gaidening, treatise, 441 
Lantana insects In India, 057 
Laphyyma frnwpcrda . (nice Army worm, 
fall.) 

Larch turpentine from western luieli, 410. 
Lard, analysis, 800. 

Lard, detection of suet In, 315. 

Lard substitutes, use, US I)A , 294 
Laid, vitamin A in, 500 

larkspurs, poisonous to live stock, Ariz , 
479 , Wyo , 479 

Luswdipladui thcohimnw, notes, 053 
Laspcy rebut no vimundi, studies, 154 
Laundering principles, 097 
Laurel as affected by chloropierin, 28. 

Lawn pennywort, eradication, TJ.S.l) A., 43. 
Lead arsenate, sprajing tests, Mo„ 252. 

Leaf miners, contact sprays for, N.IL, 150. 
Leaf nematodes, control, 851. 

Leaf roller, Colorado, in Montana, 855 
Leaf spot fungus, 849. 


Leaf hoppers — 

in Hawaii, 551. 

smallest known, description, 300. 
use of trap for control, 254. 

Leaves 

carbon dioxid absoi pi Ion, 219. 
of desert plants, size and form, 335, 
Legume — 

cover crops, tests, V K , 631. 
diseases in Holland, 842. 
forage, native, in Argentina, 131. 
seed as affected by chloropierin, 537 
seed treatment, 28. 

Legumes— 

as gieeii manuie, 329 ; V I , 127. 
cult me, Mo., 24 

cultuie experiments, 532; AUz , 429, 
Guam, 34 ; Kants , 33 
cultuie, handbook, 128 
fej liJlzer experiments, Miss , 120 
inoculation. (Nee Nodule prulmtiou.) 
manganese content, 803 
production in Spain, 090 
variety tests, 73 b 735, A Hz , 429, 
Can , 822, 

(Nee also Green inanities and Al- 
falfe * iver, etc ) 

Leishmania B* ,, 558. 

Lima bthnti „ologv and conti ol, 558 
Lenina plan'*, growth in mini nil soluuun\ 
220 

Lemon juice — 

minirmim antiscorbutic dose, 809 
prvsm \ation, 107 
Taunoiih — 

cultuie, Guam, 43 
cultuie in Belgian Kongo, 347. 
manufacture of citric acid from, 80S. 
value against grasshoppers, 151 
Leu Heels. stiu< tine and behavior, 028. 

Latent pus fraijilts, notes, 144 
Lcpidiota spp , notes, 359 
Ltpidtum sativum loots, giowth relation 
to temperature, 520. 

Lvpidadi i ma — 

ailwhirtum , proposed name, 701 
spp , cont lot, 859. 

Lt pidotnyia df ct ssum on tlax, 551 
Lepidopteia, Injm iou.s, in Ceylon, 050. 
Is'pidoptera, life cycle, 251. 

Lepnloptera, nocturnal, tlight, 852 
Lepldosaphcs ulmi. (tiee () y s t e r - s h e 1 1 
scale. ) 

Li ptmotama dect tnluivutti (JS’ir Potato 
beetle, (’(dorado ) 

Lvptacoi isa vaiiconns , notes, Guam, 55. 
Lcptohylvmyia coat vatu, life histoiy, 557. 
J.cptoHphavt hi mechai t, notes, 443 
Lespedeza, (Nee Clover, Japan ) 

Lettuce — 

action of topper on, 29 

downy mildew, control, Iowa, 748 

drop, studies, Pa , 240 

di op wilt, notes, 47. 

leaf spot, notes, 47. 

mosaic disease, transmissible, 14 5 
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Leucocyte changes in pellagra v. beriberi, 

66 . 

Leukemia, transmissible, new strain In 

fowls, 386. 

Libato, culture directions, 35. 

Lice, plant, family name, 757. 

(Sec also Louse.) 

Light, artificial, effect on egg production, 
71. 

Light, effect on plants, 020. 

Light waves of different lengths, action on 
chlorophyll, 31. 

Lightning- — 

injury to plants, N <\, 443 
rods, installation, Mich., 883. 
Light-producing organisms and lumincN 
centre, 550 

Liyyrus fossator, notes, 558 

Liyyrus luyiceps. (Nee Sugarcane beetle) 

TAfjynis sp , notes, V.I., 150. 

Lilac as affected by ehloropicrin, 1*8 
Lilies, Easter — 

growing in garden, 347. 
production in northern climates, U.S. 
1) A , 644, 

Lime — 

agricultural, definitions and specifica- 
tions, 20 

analyses, fan , 815 ; N.J , 217. 
assimilation in animals, 775. 
colloidal chalk, importance to ngrieu 1 
ture, 522 

degrees of fineness, studies, 625. 
effect on activity of phosphoric ackl. 
24, 

effect on availability of phosphates, 
WJs, 217. 

effect on nitrification, Iowa, 117 
factoi in soil improvement, Pa., 215 
fertilizing value, Guam, 23; Ohio, l It#, 
forms, relative value, l)el M 622. 
juhe, minimum antiscorbutic dose, 869 
materials In soil, lime requirement and 
reaction, 331 

niter (See Calcium nitrate ) 
nitrogen (See Calcium cyanamld ) 
production and use, bibliography, 817 
resources in United States, 816. 

(See also Calcium and Liming.) 

Lime magnesia ratio, effect on plant growth, 
425 

Lime-magnesia ratio of soils, 625 
Limes, culture, Guam, 43 
Limes, disease of seedlings, 54 
Umos, wither-tip, 751. 

Limestone, analyses, Can., 815; N J. f 217 
Lime-sulphur — 

effect on apple blotch, 751. 
spray following Bordeaux, tests, 451 
sprays, preparation and properties, 541 
Liming — 

effect on adsorptive power of soils, 25 
effect on carbon dioxld fertilization, 
624. 


Liming — Continued. 

experiments, 217, 340, 624 ; Cam, 817 ; 
Mich., 624. 

(See also Lime and special crops ) 
magnetic v. calcic limes, It. I., 817. 
Llmomte, effect on oxidation of sulphur, 
332. 

Linden leaves and twigs, feeding value, 
774. 

IAnospora toichostiymac n.sp., description, 
338. 

Linseed — 

cake, analyses, 872. 

meal, analyses, 872 ; N.J., 775 ; N.Y. 

State, 469 ; K T.. 872 ; Vt , 872. 
meal and screenings oil feed, analy- 
ses, 872; NY State, 469. 
meal, composition and retail prices, 
Conn. State, 375. 
oil, analysis, 806. 
oil, hydrogenated, food value, 867. 
Pinters, production, marketing, and uses, 
U.S.D.A., 233. 

Lipoehrome pigments of animal body, 64. 
Lipoid fixation reaction for dourlne diag 
nosls, 785 

Lipoids, determination In blood, 110, 

Li ])o vaccines, potency of, 780 
Liquids, sterile, mechanical measuring In 
strument for, 11 

Lithium injections for chestnut blight, 549 
Live stock — 

breeding, ratio of sires and dams, 
U 8.1) A , 773. 
cooperative shipment, 873. 
diseases. (8cc Animal diseases ) 
farming in Missouri, U.S DA, 86 
grades of Bureau of Markets. 89 
handling, 680 

improvement, 375 , T7 8 D.A , 773. 
management, summer, Mich , 698 
poisoning, Ariz , 478 ; Wyo , 479 
poisoning by Ilaccluins cordifoha, 
781, 782 

poisoning by death rumns, Nev , 782 
poisoning bv infected Paspalum, 783 
poisoning by sorrel, 583 
poisoning by water hemlock. Ncv , 782. 
(See also Forage poisoning and 
Plants, poisonous.) 

predatory enemies, control, IT.S.D A., 
754 

purebred, Scottish, history, 375. 
runts, cause, U.S D.A., 773 
sales, pavilions, construction, Iowa, 84. 
shipping associations, accounts system, 
293. 

statistics of Canada, 295. 
statistics of South Australia, 173. 

{See also Agricultural statistics.) 
(See also Animals, Cattle, Sheep, etc.) 
Liver, tryptophan content, 312 
Liver, zinc content, 64. 

Loco problem, discussion, 881. 

Loco weeds poisonous to live stock, Ariz., 
479 ; Wyo , 479. 
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Locust— 

control, 551. 
control In Canada. 75(5. 
control work, organization, 750. 
leaves and twigs, feeding value, 774. 
poison, South Africa n, 750. 

Locusts — 

in Argentina, 455. 

In France. 454. 
in Manitoba, 454. 
nummary of information, 450. 

(See also Grasshoppers ) 

Loganberries, drying, Calif., 808. 

I jogau berries, preserving, 005 
Logs, subcortical temperatures, 852. 

Loin disease of cattle In Texas, 880 
Jjonpltarsus niynpennls, life history, 058 
Lophodermium rhododendrl, description, 
547. 

Louisiana Stations, noles, 408, 900 
Louisiana Stations, report, 207. 

Louisiana University, notes, 500. 408. 

Louse, sucking, affecting cnflJe, 850, 

(See also Lice ) 

Loxosteye xhcUcnhs, notes, 550. Mont, 
059 

Lubricators, tests, 180 
Lucem (See Alfalfa ) 

Lumber — 

and timber of Sweden, production and 
exportation, 540 

industiy and export trade of Sweden. 
141 

' kiln di ying. 1 85 

markets of Spain and Portugal, I 12 
(See also Timber and Wood ) 

Lumpy jaw. (See Actinomycosis.) 

Lungs, zinc <ontcnt, 04 
Lupines- - 

debittered, for fattening hogs, 271 
seed production, 740. 

Lygaeus, revision of genus, 300. 

Lpgidea mentlax, notes, Conn State, 14H 
Lpyovenis spp , bionomics and development, 
4 50 

hpgus pratensis. (See Tarnished plant 
bug ) 

Lymantrla monacha, outbreak, studies, 551 
Lymphangitis! epizootic, 881, 882 
Lymphangitis, epizootic, treatment, 384 
Lymphangitis in cattle, 080 
Lyponyssus stlviaruni, control, Ind , 149 
Lysimeter equipment, pitless, 21. 

Machinery. (See Agrhultural maebinerv ) 
Macrosiphum solamfohi, soap sprays foi, 
148. 

Macrosporium solan I - — 

inoculation experiments, 249 
notes, 47. 

Magnesia experiments, 024 
Magnesia-lime ratio of soils, 025 
Magnesium- — 

determination in blood, 415 
sulphate, fertilizing value, 025 
sulphate in arsenic poisoning, 178 
Maine Station, finances, index and reports, 
496. 


Maine University, notes, 199. 

Maize. tSee Corn.) 

Malangas, improvement, 228. 

Malaria- - 

in Macedonia, 050, 
papers on, 57. 
parasites, 555. 

prophylaxis, r&le of cattle' in, 555. 

(Sec also Anopheles and Mosquitoes.) 
Malle acid, effect on molds, 403. 
Malnutrition, cause and treatment, 508 
Malt preparations, analyses, 414. 

Malt soup extrait as ant iscorbuiic. 004 
Malt sprouts, analyses, N.f , 774, NY 
State, 469. 

Maltose determination by Bar food’s solu- 
tion, S00. 

Maltose, determination in blood, 110. 

Malts, diasfatic rapacity, 504 
Mammals, domestic, physiology, textbook, 
870, 

Mammary gland, development, 07. 

Mammary set ret ion, effect of diet, 803 
Man, effect on animal life in Scotland, 55 
Manganese-- - 

absorption and elimination, 107. 
content of legumes, 803. 
in food materials, 005 
melhod.s ol detei ruination, 505 
Mange in white rats, remedy, 3K7. 

Mangels-- 

t u II lire, II S ] > A , 530 
culture and storage Wis , 229 
rultuie experiments, Can., 823; Kans , 
33 

fertilizer experiments, 532 
seed production, 832 
seed It sts, t 'ail . 823 
variety tests, 532, 828 
Mango ripe rot control, 443 
Mangoes, culture. 44 J^uaui, 43 , l'K, s, t ,e> 
Mangoes, treatise, C43 y 
Manioc (See Cassava ) 

Manure- 

iert Hissing value, 023, 727 ; Guam, 23; 

Ohio, 119, 232, 233. 
liquid, value on peat soil, 735 
nitrogen losses, prevention, 023 
nitrogen nitrification in soil, 423 
treatise, 24. 

use, Mo , 24 ; Ohio, 119. 

Manorial values, unexhausted, determina- 
tion, 217. 

Manuring experiments on peat soil, 735 
Maple products, composition and adultera- 
tion, 112. 

Uarasmuts savvharl, notes, 443, 449. 

MuA'iyi) opus annulatus. ( See Cattle lick ) 
Market — 

gardens (See Truck crops ) 
information. Federal, dissemination, 
II S.l) A.. 798, 

reports, TT.S.D.A., 89, 193, 294, 396, 
493, 095, 897. 
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Mu rketlng — 

agricultural products, 594. 
and cooperative advertising, 396. 
cooperative, in Wisconsin, 493. 
criteria of efficiency, 595. 
in Minnesota, 193. 
in North Carolina, N C., 193, 493* 
national standards for, 395. 
of food products, retail profits, Wis., 85. 
of grain, plan, 595. 
principles, textbook, 897. 
standard grades in, U.S I) A., 798. 
Markets, foreign, lurmer’s Interests in, 
U.S. I) A., 798. 

Marl resources in United States, 810 
Marla, analyses, Cun , 815. 

Marls, use as fertilizers, 121. 

Marsh soils, profile structure, 325. 

Maryland Station, leport, 198. 

Maryland University, notes, 199. 
Massachusetts — 

Agricultural College semicentennial, 
editorial, 1. 

College, notes, 199 
Station, notes, 90. 199. 

M astotermes darwiniensis, notes, 853. 
Mathematics for students of Agilculture, 
899 

AJatnucocmib amlyptus n.sp., description, 
300. 

Mayetiola destructor . (Sec Hessian fly ) 
Meadow fescue (See Fescue ) 

Meadow soils, nitrogen requirements, 810 
Meadows, changes in hot an leal composition, 
736 

(See (duo Grass and Hay.) 

Meal from grape seeds, V S 1) A,, 209. 

Mcalie meal, analyses, 775 

Mealy bug, new, on citius trees, 800. 

Meat — 

and bone scrap, analyses, N Y State, 
409. 

curing and preservation, 200 
Inspection laws, 881 
meal, effect 011 egg production, 71. 
scrap, analyses, 872 ; N .? , 775 , NY 
State, 409 , Tex , 68. 
spoilage, methods of detecting, 13. 

( See also Beef, Pork, etc ) 

Meats, kosher, trade in New Yoik City, 
U.S.D.A., 89. 

Mecas t nornata. notes. 159 
Media. (Sec Culture media ) 

Medicinal plants. (See Drug plants.) 
Medicine, physiology and biochemistry iu, 
578. 

Medicines, chemistry and analysis, treatise, 
207. 

Melampsora Uni , notes, 049, 

Melampsoropsls pipniana, description, 547 
Mclarwonium sacchari, notes, 443 
Melanin, differentiation from other pig- 
ments, Of 

Melanopsammopsis ulei n.g , description, 
054. 

Meligethi’8 acneus , studies, 055. 

Melilotus (See Sweet clover.) 

Melolonthu spp., summary, 750. 


Melolonthldae, notes, 058, 

Melon caterpillar, notes, V.I., 150. 

Melon fly in Hawaii, control, 657. 

Melons, insects affecting, Mo., 252. 

Membra naria, new genus, erection, 255. 
Mendeliam, progress, 122. 

Meningitis, tuberculous, bovine infection in, 
481. 

Meningoencephalitis — 

enzootic, etiology, 888. 
epizootic, immunization, 080. 

Muwpon pallidum, control, Mont , 586. 
Mercuric chloral solution, reduction in 
strength, 051. 

Mercury — 

as insecticide, 057. 

compounds, effect on tuberculosis, 581. 
Mesquite wood, borers attacking, U.S D.A., 
258 

Metabolism — 

husal, device for measuring, GO. 
basal, method of determining, 60. 
basal, of boys, 803. 
basal, of children, 501 
basal, rate determination, 070. 

In pellagra, 60S. 

of guinea pigs, effect of alteration, 
700. 

of roots 221. 

Metals and metalloids in human body, 005 
Meta masius scriecus, notes, V.I., 150 
Meteorological — 

course at Damp Alfred Vail, IJ S.D.A . 
17 

obsei valions, Guam, 17; Mass, 113, 
322, 017, Me, 418; N Dak , 210; 
NY State. 113; Ohio, 113; Okla , 
418; USD A., 17, 321, 322, 418, 
512, 017. 722, 808 , Wjo , 418 
observations in Michigan, 210, 
Meteorology 

ami agrh ultnre, 417. 
applied, in California, U.S D A., 3*19. 
of Temperate Zone and atmospheric 
circulation, U.S.D A , 17 
papers on, U H D A , 17, 321 , 722 

(See also Climate, Rain rail, Tem- 
perature, Weather, etc ) 

Methyl alcohol, detection in presence of 
ethyl alcohol, 805 

Methyl anthranilate, detection in fruit 
juices, 207. 

Miami conservancy district, contract forma 
ami .specifications, 388. 

Miami flood control project, hydraulics of, 
388 

Mice, artificial infection with Insect flagel- 
lates, 387. 

Mb e, field, spermatogenesis, 771 
Mice, inti avenous administration, 478. 

(*SYc also Rodents.) 

Michigan — 

College, notes, 400, 498, 900. 

Station, notes, 400, 900. 

Station, quarterly bulletin, 497, 698, 
899 

Station, report, 297. 
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Microbiology of foods, treatise, 402. 
Microbiology, textbook, 578. 

Micrococcus infection of chicks, 79. 
Micrococcus popull, notes, 550. 
Mlcrolepldoptera — 

Central American, new, 255. 

Indian, G58. 
life histories, 061. 

Mxcromm vin actus, notes, 551 
Microorganisms, pathogenic, textbook, 578. 

(See also Bacteria.) 

Af ic? osphaera aim, notes, 851 
Middlings and pairn oil, analyses, N..I , 775 
{See also Rye, Wheat, etc,) 

Mildew - 

downy, non toxicity of copper for, 49. 
downy, on tobacco, control, II S.D.A., 
247, 248. 

hops resistant to, 543 
Mildews, coeeinellid attacking, 257. 

Milk — 

acidity, as affected by rations, 175 
alcohol test for, U.S DA, 276. 
amylase in, 079. 
ami hemolysis, 207. 

bacteria in, little plate method of 
counting, 175 

bacteria in. relation to cheese ripen- 
ing, N Y. State, 470 
bacterial contamination, 175 
ba< ferial content, use of pi l values, In 
estimating, 175, 
bacterial founts, ac< uiacy, 476. 

* biology of, 276. 

bottled, pastern Izntion, Oklu., 476 
bottling, labor used in, 11. S 1) A , 174 
catalase content, determination, 315. 
clarification, studies, 380. 
composition, (actors affecting, Mo., 276 
condensed, antiscorbutic value, 870 
condensed, monograph, 862 
condensed, world’s tiade, USD A., 291 
conservation and analysis with added 
dichroinate, 31 5. 
consumption, 174. 

contamination with Bacillus enteritUUs 
sporoijcHcs, U S.D.A , 73 
cost of production, 777; Iowa, 778; 
U.S I)A, 275, 879 

cost of production in Minnesota, 778 
cry os ( opy of, 506, 
dried, antiscorbutic value, 869 
effect of heat and oxidation, 666 
evaporated, coagulation temperature, 
111 

examination, gram staining, 779 
fat, estimation method, 277. 
fat, transmission in cross-bred cattle, 
475. 

fermented, bacterial growths in, 380. 
for infant feeding, methods of modify- 
ing, 260. 

for intestinal disorders, Mich., 698. 
fruity flavors in, 779. 
germicidal action in, 72. 
goat’s, acidity, 175 


Milk— Continued 

goufe's, size of fat globules in, 175. 
grading by add test, 175. 
grading, rapid acidity test, 507. 
licat treated, deficiency in, 863. 
house, adobe, const i u< tion, Ariz.,791. 
human, chlorida in. 764. 
human, zinc content, 64. 
iron in, effect on formalin reaction, 718 
keeping quality, judging, Mich., 678. 
lactose in, determination, 12, 13 
manurlal pollution, detection, 73. 
marketing costs in Columbus, Ohio, 
U.S.D A., 294. 
marketing, treatise, 577. 
neutralization for cheese making, 778 
new score eurd foi* 277. 
nutritive value as affected by feed, 1 65. 
pasteurizing temperature, effect on 
paratyphoid group, 380. 
powders, antiscorbutic value, 767 
preservative, use of mustard oil as, 111. 
production as aflccted by teed, 174 
production, < lean, Ariz , 777 
production, effect of breeding, 173, 174 
prodm trou in Canada, 879 
production m Ireland, 72. 
production, inheritance ot, Me , 677 
produet Ion. proteins for, 71. 
production, sunflower silage v. corn 
silage for, Wash., 275 
products, inspection and analysis, Conn 
Stale, 365 

raw and pasteurized, decomposition of 
proteins, 200. 
recording In Scotland, 379. 
reductase reaction, effect of ultra 
violet light, 718. 

salt content as affected by teed, 165 
Sickness of live sto< k. U S l ). A., 783. 
sour, fat deter urination in, 207. 
sour, streptococci in, 276 
sugar determination in, til 
supply of Edinburgh, 380. 
tryptophan content, 311 
value for chicks. N. J , 378 
vitamin B in, 567. 

vitamin C content as aborted bj feed, 
165 

vitamins, 867 

yield, eflect of calcium and phosphorus 
Infeed, U.S D.A., 274. 
yield, transmission in crossbred cuttle, 
175. 

Milkweed — 

poisonous to live stock, Wyo., 479. 
who lied, poisonous properties, II S 
D.A., 178 

w hurled, pioblem In Colorado, 46 
Millet, culture, N.Dak., 734 
Millet, culture in the Sudan, 538. 

Millet, varieties, Kalis , 33. 

Millet, variety tests, Nebr , 531 
Millets, yields, N Dak , 225 
Milo, analyses, 41 ; Okla , 43d 
Milo chop, analyses, Te\., 08. 
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Milo growth and yields, Tex., 233. 

Milo head ('hop, analyses, Tex , 08, « 

Mineola vacoinH » notes’, 551. 

Mineral resources of United Stutea, 810 
Minnesota University, notes, 00 
Mississippi — 

College and Station, notes, 00. 

Station, Holly Springs Branch, repoii, 
108. 

Station, McNeill Branch, report, 298. 
Station, South, ropoit, 298 
Missouri - 

Station, notes, 300, 009. 

Station, leport of director, 298 
University, notes. 009. 

Mistletoe on pear trees, 751 
Mistletoes and hosts, 357 
MllehtU grass hay, analyses and digest! 
bility, 408. 

Mites a flee ting seeds, 801 
Mites in flour and mill feed, 852. 
Mitochondria in plant cells, 30. 

Mitoses in seminal epithelium of nils, 371 
Molasses- 

alcohol production from, 83 
beet pulp. (See Beet pulp ) 
blackstrap, for ealves, La , 775 
feeding, sugar content, N Y State, 409 
feeds, analyses, 872 
grain determination in, 7J9 
sludge, fertilizing \ aim*. 510, 521. 
use as 1 u el and feitilizm, 818 
waste, utilization in Philippines, 209 
waste, value foi work animals, 573 
Molds, him k and yellow, of ear corn, 
si udies, Tex , 50 

Molds, development, factors affecting, 405 
Molds in grain, fudms affecting suscepti 
bility to, 245. 

Molinia bay, composition and feeding value, 
108. 

Momezia e.eptui<ia, life ( vide, Win , 478 
Mon ilia cincicn differences on sweet and 
sour eliei rles, 55 
Won Ilia f ruet menu , notes, 53 
Monocot} ledons and dicotyledons, develop- 
ment, 029. 

Manoercplthux fjtul, notes, 551. 

Manama imncticolhs, summary of iuforma 
lion, 157 

Montana College and Station, notes, 498 
Moor soils — 

crop experiments on, 735 

hydrogen-ion concentration in, 324 

in Finland, U.S DA., 021. 

use of guano! on, 5J8 

use of kalnit and potash on, 024. 

(Set: also Peat soils. ) 

Morlnga stem borer, life history, 058. 
Mosquito-destroying top minnow, notes, 555 
Mosquitoes-- 

control, Conn. State, 149 ; N J ,061. 
in Panama, 055, 
notes, V 1 , 150. 
of Canada, 700. 

rOle in disease transmission, 57. 


Mosquitoes — Continued. 

salt-marsh in fresh water polluted by 
acid, 555 

(See aha Anopheles, Culex, and 
Malaria.) 

Moth, diamond back, notes, V.I , 150. 
Motor— 

cars and trucks, registered in 1920, 
U.S.D A., 82. 

oil barrels, use as silage containers, 
374. 

plows. (See Plows ) 
truck Impact tests, U.S.D.A., 82. 
Mottling disease of sugar cane. (See Sugar 
cane ) 

Mountaineers, southern, history, 592. 

Mouse, (flee Mice.) 

Mowers, draft tests, Wis., 291. 

Mowing machines, draft determination, 791. 
MutHlapo spongiofnt , notes, 1 44. 

Muck nitrogen, tests, Ind., 522 
Muck soils, formation of soluble substances 
in, Mich., 020. 

Muck soils, run-off experiments, 389 
Aluour muccd-o, food requirements, 465 
Mncar racemottvs, utilization of glucose as 
source of carbon, 354 
Mulberries, insects affecting, 359 
Mulberries, preserving. 005 
Mulberry die back, 850. 

Mulberry tukrn disease, notes, 050 
Mules, rough rice tor, La., 08 
Mullein, transpiration, 527 
Mungpo beans, aillure experiments, Cum in, 3i, 
Muliale of potash (See Potassium chlorid ) 
M unco (l am es flea. ( S ee If ouse fly.) 
Muscular work, physiological cost, 070. 
Muskmelons — 

disease resistance of, 047. 
effect of “ nipping " vines, 835 
handling mid transportation, U S D A , 
134. 

new, 833 

Mustard gas, action on plants, 28 
Mustard, liming experiments. 025 
Mustard oil as milk preservative, Lll 
Mutanda oinithologicn, 358. 

Mutation theory, present position, 122 
(See alio Variation ) 

Mi/cottphaerella ruhina, notes, 751. 

Myersia. new species, 003. 

Myolnum nipzoniylae, paper on, 58 
MvxomyeeleN of Ontario, 144 
Mixosporidia, studies, 452. 

Myromyta ludlowi , biology ol, 57. 

Nami, cull ure dilections, 35. 

Napicludium tretnulae , notes, 550 
Narcissus eelworm disease, control, 54 
Narcissus nematode disease, control, 851. 
Nasonia hrevicornis , life history, 458. 
Natural history studies, 399. 

Nature study, survey, 290. 

Navy beaus, carbohydrate content, 714. 
Nebraska — 

Potato Improvement Association, 40, 
535. 

Station, notes, 96. 
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Nebraska — Continued. 

Station, report, 599. 

University, notes, 00, 800. 
Necrobaeillonis, 680. 

Neerobaeillosls in sheep, euuHe, 385 
Necrobaeillosia, intestinal, 788. 

Necrosis bacillus, immunization, 579. 
Nectarine bark fungus, notes, 842. 
Nectarines, Inheritance of morphological 
characters, 539. 

Nectarines, stocks for, 742. 

Nectria cimutbarina, studies, 117 
Neotria ditxmimn, eultiue, 147. 

N rctriai sp., noles, 649 

Nematode secretions, effei t on roagid Mion 
of blood, 477. 

Nematodes — 

affecting narcissus, 3 i 
attacking potato, 1 16 
injurious to sugar cams 651 
transference for C"otininlc pripee , 
654. 

Noma tod ir us, new species, desci iption, 452 
Xemeritu cnnrscens , notes, 655 
Nemoeera, new genus, de-m iptlon, 361 
Neoclytm erifth) ocvphaluti, notes, 662 
Xeodiprwn treat) tt*i, life history, 159 
Nephelomoter, new, principles of measuio- 
meiit, 412 

Nophoiometor-eoloiimeter, impi mcinrnl*. in, 
805 

Ncphotcthr spp . notes, 656 
Nephritis in sheep, organism fioni, 88 7 
New Hampshire Station, notes 96 
New Jersey Stations, notes, 97 699 
New Mexico Station notes, 4?19 
New York- ~ 

Cornell Station, notes, 97. 699 
Cornell Station, reports 298 
State Station, notes, 97 Too 
State Station, rcpoi t 198 69S 
Nczara virulula , notes, f , 150 
Nicotln — 

dust for grape leafboppei, 7 >7 
localization m tnba< on, 820 
sulphate as ovicide and lan hid 1 , U.S. 
I) A , 151 

Night soil, fertilizing value, 816 
Nitrate — 

of ammonia. (Sec Ammonium nitrate ) 
of lime. (See Calcium nitrate > 
of potash. (Sec Potassium nitrate) 
of soda. ( S( e Sodium nitrate > 

production as affected by cropping and 
cultivation, Mo , 21 5 
production m soils, 111 ,214 
Nitrates, formation, Colo, 118 
Nitric nit logon, reducing methods, 504 
Nitrification — - 

as affected by moisture in soil, 725 
as affected by periuutit, 621. 
experiments with U-cultures, 329 
in acid soils, Iowa, 117. 
in soils, 809. 

Nitrobacter, effect of organic nitrogenous 
compounds, 515. 

Nitrobacter soil vaccine, tests, 810. 


Nitrocellulose, use in agriculture, 891. 
Nitrogen- — 

assimilation by corn, 628. 
available on the farm, Mich, 098, 
determination, 206. 
determination in urine, 611 
distribution in alfalfa seed, 501. 
elimination, rate, 862. 
equilibrium and caiboliydrates, 508. 
equilibrium and vitamin deficiency, 567 
fertilization experiment, 623. 
fixation as affected by wood and forest 
products, Idaho, 212 
fixation, effect ol* uranium salts, 819 
fixation experiments with U-cultures, 
329. 

fixation In soils, Colo., 117. 
fixation, processes, 518. 
gasometric determination, 11, 804 
Kjoldahl determination, 013 
limes ( See Calcium evannmid ) 

loss from corn silage, V S 9 A., 266 
lossc-s from organic matter, outse, 421 
losses under intensive cropping, 810. 
metabolism of cows, 7J 
nonprolein, content of blood, 382 
pentoxid, decomposition, 310. 
production of world, 518 
transformation in sand soils, 726 
Nitrogenous - - 

compounds, mamifactuic, 120 
feitdizers, in t ion in soils, 725 
feu tjli/.ci s comparison, 51s 
fertilizers, synthetic, 518 
salts, new fertilizer expei line ids, 330 
\ net na fen nun, notes, Mich , 251. 

Nodule bacteria as afieeted by winter tern- 
pei a tu res, VVis , 21 4 

Nodule pioduction as affected by acidity, 
Win . 213 

Nodule production in soil, Colo , 213 
Norlf, adsorbeut power lorupami with 
blood charcoal, 15 
Noi th Carolina Station, repoit, 196 
Ninth Dakota — 

College, notes, 300, 499 
Udgeley Substation, reports, 298 
Hettinger Substation, repmt, 799. 

State demonstration taims, repoit, 299 
Station, notes, 5)8 
Station, report of director, 298 
Xoseirm bojnhpeutj studies, 554 
Notodontidao, new aperies, 255. 

Sataedns nhni'S, lemcdv, 387 
Nucleic acids, properties and action 202 
\utntnulaua disen fa, studie-i, N Y State, 
652 

Nun-moth increase, 656 

Nun moth, outbreak, studies, 554. 

Nurseries, damping-off .in, control, U S HA, 
357. 

Nursery inspection, standardized, 253 
Nursery stock — 

imported, inspection, Conn. St ate. 14s. 
insects injurious to. Mo., 252. 
northern r. southern. N Dak , 240. 
Nutrient media (See Culture media.) 
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Nutrition — 

activities in Massachusetts, fill 
amino acids in, 864. 
classes, outline, 697, 
elementary, teaching, 899. 
experiments, Okla., 465. 
for undernourished children, 63. 
in infancy, pathology of, 263. 
Laboratory of Carnegie Institution, 
report, 161, 

of poorer classes In Vienna, 562. 
plant. (Her Plant nutrition.) 
rOle of fats In, 865 
rOle of vita nuns in, 867 
small amounts of chemicals in, 665. 
standards, recent conceptions, 161 
work in schools of New York State, 61. 
(<8cc also Diet, Malnutrition, JVietnbo 
Ham, and Vitamins ) 

Nuts, culture in China, 613. 

Nuts, growing in Michigan, 441. 

Nuts, growing in United States, 441. 

Nuts, wild, of Philippines, 821. 

Oak leaves and twigs, feeding value, 77 1 
Oak leaves, deformation, studies, 55 
Oak oTdium In France, 753. 

Oaks for ornamental planting, 539 
Oaks In Ozarks, giowtb, Mo , 838 
Oaks, pruning experiments, 645. 

Oat— 

anthracnosc, relation to soils, 49. 
diseases, 444. 
hay, yields. Miss , 223 
hulls, analyses, 872 ; N Y State, 469 
hvbrlds, Inheritance of characters, 822. 
meal b\ -product, analyses, N Y State, 
469 

plant, phosphorus content, Ohio, 118 
rust, varietal susceptibility, 747. 
smut, control, 49 , Idaho, 211. 
smut prevention, 444 
straw, digestibility, 673 
Oats — 

analyses and use as feeding stuffs. 373 
analyses of grain and straw, 739. 
as affected by bat guano, Mo., 123. 
as affected by preceding crop, 738 
as affected by sodium carbonate, 1 16. 
as affected bv sodium chlorid, 580. 

41 blindness ” in, cause, 361. 
cost of production, 191. 
culture, 630. 

culture experiments, Mont , 539 , N.Dak , 
225, 734 ; U.S.l) A , 530 
culture on peat soil, 735. 
damp, treatment, 457. 
disking v. plowing corn lands for, 
Mich , 432. 

double germination of, 532. 
effect of liming, Ohio, 233. 
effect on following crop, N.Dnk., 226. 
exotic, tests in Algeria, 35. 
fertilizer experiments, 518, 532; Can, 
817 ; 111., 121 ; Ohio, 126, 233. 
following different crops, N.Dak., 226 
for calves, 379. 

ground, analyses, Tex., 68 ; Vt., 872 


Oa ts — Con tinuod . 

hybridization, technique, 737. 
improvement, Mich., 223. 

Kunota, description, Kftns., 738. 
lime and magnesia content, 425. 
liming experiments, Can., 817 ; Miss , 
126; Ohio, 126. 

manuring experiments, Ohio, 126. 
plowing tests, N.Dak., 226. 
rotation experiments, 735 ; Mont., 339 , 
N Dak , 216, 734; Ohio, 119, 126. 
seeding experiments, Can., 823; Mo., 
224 ; N.Dak., 225. 
silage, palatability tests, 375 
subsoiling and packing experiments, 
N.Dak., 212. 

tillage experiments, N.Dnk., 225. 
utilization of phosphates by, 217. 
varieties, Wye , 431. 
varieties In New South Wales, 535 
varieties, yields, 030; Wis , 132. 
variety tests, 532, 735, 786, 738 ; Can., 
822; Miss., 223; Mo., 224; N.Dak., 
225; Ohio, 126, 233; Okla., 430; 
II S D A , 530 ; Wis.. 227. 
yields as affected by sulphur composts, 
26 

yields from experiment fields, 111,727. 
Odontrui zcalandica, control, 459. 

Occcticus kirtnjc, control, 854. 

Omoph aaoslomu m coin m h ianum — 

e fleet on coagulation of blood, 477. 
injury to lambs and sheep, 182. 

Oh in- 

State University, notes, 200, 499. 
Station, county experiment iarms, im- 
ports, 198 

Station, monthly bulletin, 299, 497 
Station, report, 198. 

Oidium in forests of France, 753. 

Old wm lacliti, development, 463. 

Oidium tuckcri, ascospores of, 751. 

Old win tuckrn. notes, 653, 850. 

Oil- 

content of corn. 416 
from chin seed, 613. 
from grape se^ls. U S.l> A. 209 
palm industry in West Africa, 540 
palm insect pcs Is, 455, 
palms, culture, pruning, and pollina- 
tion, 441. 

seed plants, insects affecting in India, 
656 

seeds, culture expoi imonts, 532. 
seeds, tests of samples, 340. 

Oils— 

analysis, mlcroaiialytical methods, 806. 

and fats, nnnatlo in, test, 508. 

and fats, handbook, 410. 

and fats, treatise, 501, 801. 

animal, treatise, 203, 

essential, bibliographic review, 720. 

ethereal, review of literature, 9. 

Eucalyptus, analysis, 350, 013. 

fuel, for pump irrigation, Ariz., 80. 

hydrogenated, digestibility, 62. 

hydrogenation, 317. 
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Oils — Continued, 

refractive Indices, 802, 800. 
vegetable, as motor fuel, (WO, 
vitamin A content, 02. 

(Mre alHO Fata, and Corn oil, Cotton- 
seed oil, etc.) 

Oklahoma College and Rtation, notes, 400. 
Oklahoma Station, report, 400. 

Okra, pink boll worm on, 759. 

Oleoresin from western larch, analyses, 
410. 

OUffonychus riridifs, notes, 450 
Oligotmoma, new genus, erection, 400, 

Olive oil- 

analysis, 800. 

home manufacture, directions, 1 12 
Olives, oil content, 742. 

Olives, self sterility studies, Aria , 428 
Onion — 

diseases, 040 , I ml , 142 
diseases, studies, Wis . 24 1 
maggot, rearing mi agar jeli.v 85 S 
pink root disease , rontiol, Tex , 217 
seed, product ion. Did , 124 
smut, < onl rot, 542 
smut, eradication, 040 
while rot, studies, 040. 

Onions, raw, effect mi digestion, 704 
Ontario Agi limit m al College, history, 405. 
Oospora pnnhtlatix, notes, Wash . 242 
OoHpora ficabti 8 (Sn Potato -e.th ) 
()otch'<u-Jh:hvN sp , notes, 5 r »1 
t'putium .* p , notes, 551 
Opltmbolun (funtunit*, <ontiol, »4" 

Op ft inrun err pmhosus, nnnPr. i s, 270 
Ophthalmia 

and diet, review of lit era Dm 1 , 50b 
pathology, 570 

Opuntut biokronu, noi mal and * Delated 
shoots, studies, 827 
Opunlia spp , analysis, 00 
( )rn n go 

brown rot, notes, 842 
diseases, 052 

Juice, anl incur!! ic and gr owth promot 
Jrig value. 863. 

juice, minimum anl (scorbutic dose 800 
rots, popular account. 850 
( Tanges 

culture, Guam, <3 
culture in Belgian Kongo, 217 
growth rate relation to sap concen- 
tration, 124. 

mandril in. storage and curing, K3H. 
Ptatvnola tlnclana on, 300. 

Satsuma, in southern Alabama, 347. 
sour, regeneration of mots, 440 
value against grasshoppers, 151. 
value of sodium nitrate for, Ain. Col., 45 
Orchard- 

dusting r. spraying, 254 
grass, seed production, 740 
inspection. (See Nursery inspect ion > 
management, 111 ,44 ; Me , 030 
management in Indiana, 835 
management, principles, 538 


Orchards — 

coveBcrop for, Wash., 236. 
dusting experiments, Ind , 134; Va . 
137. 

fertilization, 238 

fertilizer experiments, Ind , 134. 

irrigated, soil studies, 210. 

rejuvenation, 137. 

soil management, Ind., 133 

spraying experiments, Ind,, 134. 

(bee also Fruits, Apples, Peaches, etc. > 
Oicgon College, notes, 300. 

Organic acids, effect on hydration and 
growth, 333 
Oi game mnttei- 

nnd organic carbon, simultaneous de- 
termination, 614. 
chimin determination in 414 
effect on growth of water plants, 220. 
effect on plants, 820 

Organisms, thermophilic, thermal death 
point of spoies, 10 

()> otlrchiacvoi a n sp , notes, 400 
< hnn mental plants, shmbs. or trees. (Krr 
Plants. Shi ubs, and Trees.) 

Ornithology, early annals, 754 
O rtPezia innu/ms, life history, 657. 
Orthoptora, new, fiom China, 360 
Ortlioptern of Maine, Me., 251. 

Oilliopteroid onleis. life cycle 250. 

O) pcf t s i h worn on, studies, 558 
t>8rwi\ flit, t elation to blindness in oat.-., 
861 

O-mnsis In plant physiology, 29 
(Kmolic \ allies, magnitudes and vaiiations, 
124. 

Otoba but tet , ana Uses, 311 
Ovai lari hormones, effort on growth of 
pelvis, 168. 

Oxaiies of eons, anatomy and diseases, 885 
Oxalic acid m plants, 528 
Oxidase, ndatlon to tumor tissues, 647. 
Oxidation effect on vitamin C , 460 
Oxido-t herapt , review of literatim', 785 
Ox warbles, larval stages, 555 
Ovi gen dcpnvafloii, eflert on plants 833 
Oi s( or cult lire, N..7., 878. 

Oysteis, purlin ation, 561 
Oyster-shell scale, control, 852 
O/o no. effect on ufamm A , 564. 
rachyzuncla bipunctahn, notes, V T , 150 
Packing plants, State ownership, 595. 

Paddy (birr Hi oo ) 

Paint bulletin, N.Dak , 318 
Pah to, action on plants, 28 
Palm — 

cm omit (birr Coconuts ) 
kernel meal, analyses, 872 
oil as motoi find, 185, 690 
oil, free fatty jm Ids in, 720 
oil nmmitact ure, model faetoi v for, 
720. 

oil motors, 588 
weevil, notes, 859. 

Palms of Kongo, 250. 

Palms, oil, culture, pinning and pollina- 
tion, 441. 
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Palms, oil, inscot pests, 455. 

Pancreatic enzyms, deterioration, 715. 
Papaipema catapbrada , notes, 759. 

Papaya fruit disease, notes, 842. 

PapnyaB, culture, Guam, 43. 

Papayas, culture in Belgian Kongo, 347. 
Paper pulp feeds, composition and digesti- 
bility, 170. 

(Pee also Pulpwood and Wood pulp.) 
Paper-binding twine. lestR, 180 
Papermaking materials, classification, 511 
Pap Ui o — 

dcmolcus, invisibility during tlight, (557. 
polytrs, notes, 057. 
poly Tones, notes, Conn State, 140. 
Papilionaeeae, bacteria in root nodules, sig- 
nificance, 525. 

Para grass, manuring experiments, Guam. 
33. 

PainceroptroreruH, new genus, erection, 459 
Paraceraplroecrus afr wanna, notes, 459. 
Puradichlorobcnzeno for peach-tree bo?ei, 
75H. 

Parasites — 

of cattle, 77. 

of sheep and goats, T«‘X 483 
(Pee also Animal parasites ) 

Parasitism, phvslologv of, 749 
Pat att t ratty vh us pilosus, notes. Conn State, 
149, 259 

Parathyroid glands, review of literature, 
770 

Pat atnyonoyastra siella, notes, 459. 
Paratyphoid bacilli In horses, 585. 
Vurcxoristu caridrl, parasitism by, 854. 
pana eattella, noles, S59 
Paspalum glass, propagation, Guam, 31. 
Pasteur, biography, 080. 

Pasteurization (Pet Milk ) 

Pasture crops, not or, Wis., 271 
Pastures — 

and pasture plants of New Zealand, 
handbook, 127. 

fertilizer experiments, 022 , Ohio, J20 
insect fauna, 358 
mountain, of If ah, 89 1. 
permanent, for Georgia, 730 
(Per also Grass, Grassland, and 
Meadows ) 

Patrllaria throbromatis, noles, 053. 

Pa tola. culture directions, 35 
Patton, W. II . biography of, notes, 259. 
Pavements, bituminous, on old muendam 
streets, IJ S h A , 290. 

(Per also Conciete and Roads ) 

Pea diseases, 049. 

Pea hay, yields, Miss . 223 

Pea moth in Wisconsin, studies, 154. 

Pea moth, studies, Wis., 252 
Pea stem rot, notes, 842 
Peach — 

abnormalities, notes, 842, 
brown rot, control, Miss , 139. 
buds, analyses, Mo., 221. 
buds, freezing, 320. 


reach — Continued. 

curcullo, control, Miss , 139. 

diseases and pests, remedies, Wash., 44. 

leaf curl, control, 48. 

leaf curl in Groat Britain, 356 

leaf curl, notes, 48. 

little disease, distribution, 547. 

mildew, notes, 48. 

scab, control, Miss , 139. 

tree borer, control, 758. 

trees, defoliation, Del., 646. 

yellows, distribution studies, 547. 

IN ‘aches — 

culture in Asia, 45. 
drying, 720 , Calif., 808 
dusting experiments, Miss., 138; Va., 
137. 

dusting v. spraying, 253 
inheritance of morphological charac- 
ters, 539 

nitrogen content, variation in, Del , (538 
Phony, description 450 
pollination studies, 830. 
preserving, 605 
pruning evpeninents, 139. 
spinning experiments. Mis*., 138 
stocks for, 741 
Peanut - 

disease, notes. 48 

feed, analyses, 872, N V State, 409; 
Te\ , 08 ; Yt . 872 

meal, anul.ws, N J , 775, NY State, 
409 . JV\ . OS 

men I emopovil ion and red ail prices, 
Conn Slate 375 

limal, fertilizing value'. Wa.CoI , 110. 
oil. analysis, 719 
oil, digest ibility. 02 
oil. In (IretL'cnated, food \alue, 307 
Peanuts 

bleeding experiments, okla , 431 
emit ure and use in Uruguay, 35. 
culture experiments, 35 ; Kans , 33 , 
<)kln„ 430. 

fertilize! experiments, 35 

in seeds affecting, 853. 

nitrogen distribution of proteins, 717 

p realm tiou in West Indies, 33 

relation expenmemts, 35 

vanety tests, 35, 340 

whole pressed, analyses. Te x , 08, 

Pear- - 

black spot, contiol. 052. 

blight, Aineoictin, in New Zealand, 849 

blight, history, 849 

diseases and pests, rcineeties, Wash,, 44 

leaf suckers, summary, 800. 

psylln, note's, 454. 

se-ab, con t red, 14(5. 

slug, ne>t es, Conn. Slate, 149. 

Ihrips, contiol, N.Y State. 059 
tree* borer, sinuate, note's, Conn. ♦State, 
149. 

trees, growth and correlation in 
branches, 836. 
trees, mistletoe on, 751. 



1921) 


INDEX OF SUBJECTS, 


9G9 


Pears — 

as affected by chloropirrin, 28. 

Bartlett, pollination, 139. 
breeding experiments, 640. 
culture in Asia, 45. 
drying, Calif., 808. 
evaporation, 720. 
frost-resistant varieties, 340. 
preserving, 005. 
pruning, Loretle method, 846. 
scar damage by insects, 658. 
spraying, 457. 

spraying schedule, Wash., 44. 
storage experiments, 840. 
varieties, in Great Britain, 185. 
l'eas — 

action of copper on, 29. 
and barley for fattening pigs, Idaho, 
271. 

and oats silage, palal ability tests, 375 
as nurse crop, Wash , 210. 
canning, temperature changes in, US 
I>.A., 500. 

cost of canning, Wis ,191. 
culture, 030. 

culture for canning, Mich , 432 ; Wis , 
439. 

culture in the Sudan, 538. 
dusting experiments, 344, 562. 
effect of preceding crop. Can., 824. 
effect on following crop, 738. 
field, cultural directions, N J>ak,, 225. 
field, culture experiments, Guam, 34 , 
• Idaho, 222 ; Kuna , 33 
field, fur fattening lambs, 09. 
field, hogging down, Idaho, 271. 
field, inoculation tests, Wis., 228. 
field, production and utilization, Wis., 
131. 

inoculatiou, Colo , 213. 
natural inoculation, Colo., 213. 
production, effect of enz.vtn activity, 
I>el., 026. 

production in West Indies, 33 
proteins, deficiency of, 801 
seeding expel intents, Mo., 224 
Sltonre lim a tun on, 303. 
variability in, 345 

variety tests. Can , 822 , N Dak , 235 
Peat — 

composts, studies, Mich , 213 
fields, experimental, results, Minn , 
215. 

formation of soluble substances in, 
Mich., 020 

moors, origin of strips on, 514. 
moss, digestibility, 074. 
resources in United States. 810 
soil, draining experiments, Wis , 281) 
soil, effect of phosphorite took, 810. 
soils, improvement, 422, 
summary, 724. 

(flee aho Moor soils.! 

IVhrine, eliminating, 657. 

Pcbrine in India, 554. 

Pecan breeding, technique, 140 

1 08240 — 22 7 


Pecan case bearer, spraying experiment ^ 
256. * 

Pecans — 

analyses, Tex., 161. 
fertilizer experiments, 748. 
nitrogen distribution of proteins, 7 1 7 
pioteins of, analysis, 014. 
self-sterility studies, Ariz., 438. 
spraying, 748. 

Pechay, culture directions, 35. 

IVctase action, optimum acidity, 204. 
Pectinase secretion by Rhizopus irlt’vi , 7 H 
Peciinophora (jonsypicUa. (See Cotton 1 oil 
worm, pink.) 

Peiiiculus (e’er Lice.) 

(Peqomya) Phorbia rcpetoi um, {See Onion 
maggot ) 

Peqomya bransicae. {See Cabbage- maggot.) 
Fejibnye of tropical America, 743. 

rolJngi u- 

amongst Armenian refugees, 265 
and betiberi, leucocyte, changes in, 66. 
occurrence with ample diet, 008. 
studies, 65, 668, 768. 869. 
ivioiia, nature and heredity of, 82 
Penicillin m — 

e<rpannvm, development, 463 
qlaucum, food requirements, 465. 

0 la u rum, notes, 842. 

sp., utilization of glucose as source »>f 
on bon, 354. 

Hpiculinporum n sp,, description, 541. 
splrultHporum. notes, N.C , 443. 
spores, effect of sodium selenatc, 477. 
Pennine! um, North American species, 122. 
Pennsylvania College and Station, notes, 
98, 700 

Pentosans, deteimination in silage. 502. 
Pentstemons and Antirrhinums, handbook, 
838. 

Peony bud rot, 752. 

Pepper — 

die back, control, 48. 
disease, notes, 843. 
diseases, notes, Ga., 47. 
mosaic disease, Ga., 47. 
soft rot, note's, N. C., 443 
Peppers, selection studies, N.Mcx , 230 
Pepsin — 

ns affected by heat, 880. 
digestion of proteins by, 411, 
proteolytic activity, use of odestin m 
determining, 504. 

Perfumes, review of literature, 9, 720 
Peridermivm ~~ 

e la Hum, alternate hosts, 548 
hydranqcac n.comb., description, 548 
pxni, reinfection of pines with, 549. 
spp , facultative heteroecism in, 548 
utrobi. (See White pine blister lust ■ 
Pcridrorna panda. (See Cutworm, varb 
gated.) 

Permeability — 

changing, in the peach, Del., 026 
studies, 733. 

Permutlt, effect on nitrification, 621. 
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Pcronoxpora — 

gossypina, notes, 649. 
maydis, 844. 

parasitica, dimensions of conidia, 54. 
parasitica, notes, 842. 
p /raeitioa on turnips, 540 
schleidenima, notes, 47. 
vidae, notes, N.C., 443. 
i nticola, notes, 147. 

Peronospora on grapes, 058. 

Peronospora outbreaks, reporting, 444. 
Peroxidase determination in blood, 9. 
Persimmon bark ranker, notes, 842. 
Pestalozzia guepini, description, 547. 
Pestalozzia spp., notes, 053. 

Pestalozzia spores, selection, 339. 

Phalarts hulbom, culture in Uruguay, 828. 
Phalonia c ephalanlhana n.sp., description, 
150. 

Phaseolin, digest ibility. effect of cooking, 
703. 

Pheasant, ring-necked, food habits, 755. 
Pheasants, monograph, 851. 

PhcUomyccs sclvrotiophorus, notes, 447. 
Phcnacoceus fmsutus, notes, 050. 

Phenol -- 

action on fixed rabie virus, 084 
coefficients, 881. 
determination, 800. 
disappearance from soils, cause, 813. 
effect on Botrytis spores, 821 
Phenols in sheep dips, determination, 310 
Phenols in water, detection, 716 
Philaniut* leucophthahnus fasciatus . notes, 
Mich., 251 

Phlcyethontius quinque - mavuhitus. {See 
Tobacco worm.) 

Phlyctaenia, studies, 740. 

Phoenicoroccus marlatti , studies, 757, 758. 
Phoma ( ipiicola , notes, Mich., 241. 

Phoma sp , notes, 049. 

Phoma spp , notes, JS.C., 443. 

Phoma, artificial culture, 747. 

Phomopsis — 

oitri, notes, 547. 

juniperovora n.sp , description, 548. 
Phonolite, action as fertilizer, 210. 

Phora fasciata, parasitism by, 01. 

Phormia regina, summary of information, 
Tex., 455. 

Phosphate — 

deposits, foreign, 24. 
inorganic, in urine, determination, 508 
lock, effect of fertilizers on availabil- 
ity, Ohio, 118. 

rock, fertilizing value, Mo, 24 

(Sec also Phosphates, compari- 
son.) 

rock, production and export in 1919, 
24. 

rock resources in United States, 810. 
Phosphate*- — 

availability as affected by lime, Wls., 
217. 

compniison, 425, 728; Ga. f 37 ; N.Pak , 
217 

for Kentucky soils, 728. 


Phosphates — Continued, 
of Ocean Islands, 729. 
soluble, in soils, test, 412. 
soluble, retention in soils, 831. 
solubility, 217. 

(Sec also Superphosphate.) 

Phosphatic slag — 

as affected by rain, 624. 
effect on grassland, 521. 
fertilizing value, (See Phosphates, 
comparison.) 
solubility, 520. 

Phos-pho-germ, fertilizing value, 817. 
Phosphoric acid — 

activity as affected by lime, 24. 
and starch, compound, 204. 
assimilation in animals, 773. 
availability as affected by sulphur com- 
posts, 20 

determination of active value in soil, 
214. 

experiments, 520. 
fertilization, 023 
fertilizing value, Del , 622. 
fm pasture improvement, 023 
of soil, relation to pot experiments, 
Tex , 22 

retention In soils, 831. 
l eversion, 728 
solubility, 726 

Phosphorite rock, fertilizing value, 810. 
Phosphorus— - 

assimilation by corn, 028 
content of soil, factors affecting, Ohio 
118 

in feed, effect on milk yield, II, S I) A , 
274 

In fertilizer, U 8 D A., 728 
metabolism of dairy cows, 273 
retention, effect of cod liver oil and 
butter, 006 

Photometer, types, 503 
Photosynt hesis — 

and electronic theory, 821 

and respiration, interrelation, 331 

of sugar cane, 125. 

Photosynt hetic activity, development, -428 
Pholotropism, studies, 029. 

Phi y net a spluator , notes, 558 
Phthalnte buffers, Incompatibilities, 503 
Phthalic anhydrid derivatives, 504 
Phthonmuca npcmdrUa, notes, 551. 
Phyllosticia — 

antinhini. studios, 548 
ciincola, notes, 842 
yossppihti, notes, 049. 
mniai on rice, 351 
n.sp , notes, 051 
s mill aria, notes, Mich., 450. 

Phyllotretu species on grain, 055. 

Phylloxera in California, studies, U.R P.A., 
55. 

Phylloxera vittfoUac, notes, U.8.P A., 55. 
Phusarum spp , notes, 144 
Physcla wtegi ata sorcchiosa, notes, 053 
Physics and chemistry, handbook, 801. 
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physiology — - 

and national needs, 063. 
dictionary of scientific terms, 299. 

Phy talus smithi , control, 601. 

Phytalm smithi , notes, 853. 

Phytalus smithi, studies, 762. 

Fhytase activity, effect of temperature, 612. 
Phytic acid, synthesis, 202. 

Phylophthora — - 

arcoae, eradication, 48 
erythroseptim, notes, 447, 752. 
inf es tans. (Sea Potato blight, late.) 
meadii, notes, 48. 
spp., notes*, 843. 
spp., on rubber, 148. 
terras tria, notes, 546 ; N C., 443 
terrestria on tomatoes, 449. 
Phylophthora disease of peony, 752. 

Picric acid, use In agriculture, 891. 

Pig bouses, design in Fiance, 591. 

Pig houses, ventilation, effect on tempera- 
ture, 394 

Pig parasites and thumps, IJ.S I>.A , 788 
Pig raising, decline in England, 377 
Pigeons, effect of vitamins on organs, 467. 
Pigmentation (Hei Pol or inheritance ) 
Pigments of adrenals, 64. 

Pigs — 

alfalia pasture for, U S D.A., 575. 

Imi ley for, methods of preparing, Okie , 
474 

birth weight, ill . 270 
breeding experiments, 876 
, breeds, comparison, Can , 875 
[British breeds, 174 
calcium metabolism, Ohio, 570. 
debit! ered lupines for, 271. 
diseases of, Wis , 285 
effect of mineral Mipploments on, Ohio, 
571 

feeding experiments 373, 377, 472, 

474; (ilium, 7*> . Kans., 575; JMicli, 
875; N Dale , 276, Nebr., 171 ; Ohio, 
674 ; Wash , 270 , Wis , 270. 
feeding, feed unit concept, 373 
forages for, Ohio, 271 
hairless, prevention, N I>,ik , 285 
heat production, 490 
hogging down corn, K.Dak.. 474 
hogging down corn and soy beans. Mo., 
271. 

hogging down peas, Idaho, 271. 

internal parasites of, 8S7. 

raising in Ueorgla, 270. 

rough rice for, La., 68 

self feeders for, Pun.. 875. 

skim milk substitutes for, Can , 875. 

(Sec also Sows anti Swine.) 

Pilgerielln, studies, 746. 

Pine- 

blister rust. (See White pine blister 
rust.) 

injury from sawfly, 160 
lodgepole, noodle mine* , life history, 
255. 

Macedonian, description, 141. 


Pine — Continued. 

Monterey, stem analysis and elonga- 
tion of shoots, 334. 
new yield table for, 645. 
red rot, 654. 

seed, collecting and storing, 838. 
western yellow, abnormal growth, 549. 
(tice also Pin us and White pine.) 

Pineal body, effect of feeding, 266 
Pineal body, review of literature, 770. 
Pineapple fruit rot, notes, 843. 

Pineapple rots, popular account, 850. 
Pineapples, culture, 44 ; Guam, 43. 
Pineapples, culture In Cuba, 140. 

Pineapples, improvement, 228. 

Pines, hard, distribution and growth, 540 
Pines of South, 745. 

Pines, reinfection with Pendermium pint, 
549. 

Pink bollwoim. (Per Cotton holt worm, 
pink ) 

Pin us pence, desc ription, 141. 

PuicuhuUi ary sue , notes, 48, 650 
Piroplasma atyenhnum, notes, 883 
Pooplasma mutans , morphology, 886 
Piroplasmosis, canine, m France, 183 
Pirostroma tetrnpsecadwsponnm, notes, 
653 

Pisfaeia species, introduction as shade 
tree, Ari/ . 439 
Plant- - 

bre< ding — 

experiments (fr'er Coin, Cotton, 
Wheat, etc.) 
handbook, 35. 
in Wales, 523 

methods, and results, 822 ; Mich . 
223. 

serological studies, 335 
treatise, 734 

(See also Heredity and Hybridiza- 
tion ) 

cell division periodicity of elongation. 
527, 528. 

cell fission frequency, variations in, 527 
cells — 

analysis, 732. 

fluorescence of chlorophyll, 628 
osmotic properties at low tempei- 
at tires, 219 

structure and metabolism, 30 
(See also Cells.) 

chromosomes (See Chromosomes.) 
disease — 

resistance soil factors in, 841 
survey, Wash.. 243 
survey in China, 647. 
diseases - - 

and posts, 746 

control, 44 ; Colo , 246 , Wlft., 244 
gieonhouPe, 851 

greenhouse, t elation to water sup- 
ply, 841. 

immunity, treatise, 840. 
in Barbados, 541. 
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riant — Continued. 

diseases — continued, 
in Bermuda, 47. 
in New Jersey, N.J., 50. 
in West Indies, 550. 
textbook, 640. 

(See also Fungi and different host 
plants .) 

distribution around salt marsheB, 123. 
growth — 

analysis, 626, 819. 
as affected by carbon dloxid, 218. 
as affected by dicyandiamid, 330. 
as affected by length of day, U.S. 

D.A.,730 
curve, 627. 

effect of lime-magnesia ratio, 425. 
factors and rate, 427. 
high temperature record, 526, 731. 
measurement in terms of volume, 
333. 

mechanics of, 333. 
periods, 428. 
rate In shoots, 027. 
relation to potassium, N.Il., 337. 
relation to radioactivity of potas- 
sium, 428. 

studies with crcscograph, 627 
imports into India, 657. 
improvement by bud selection, 741 
indicators, treatise, 625, 
inspection, Mo , 44. 

(See also Nursery inspection ) 
introduction work, Arlz , 139. 
invasions of New Zealand, 222. 

Juices, reaction, studies, 427. 
lice, family name, 757. 
nutrition, relation to soil moisture, 214. 
nutrition, relation to sulphur composts, 
25. 

physiology, Idaho, 218 
physiology, osmosis in, 29. 
physiology, Weber’s law in, 626. 
products, chemistry of, 201. 
proteins v. tankage for pigs, Ohio. 675 
Quarantine Act, Federal, 454. 
quarantine, importance in Philippines, 
140. 

quarantine in Florida, 253 
quarantine in Porto Rico, 453, 833. 
roots, excretion of toxins from, 821. 
roots, inverts se secretion, 628 
sap, sucrose determination in, 208. 
tissue, effect of arsenious acid, 528. 
tissues — 

infiltration and preparation for 
microscope, 599. 

inorganic iron in. distribution, 10. 
solution and fixation accompany- 
ing swelling and drying, 333. 
twigs, detached, uptake of water by. 
220 . 

Plants — 

absorption of calcium by, 29. 
annual flowering, culture, TJ.S.D A., 45. 
annual, immunity to symbiotic fungi, 
28 


Plante — Continued. 

as affected by anthracene, 29. 
as affected by copper, 29. 
as affected by gases, 28, 29, 125, 784. 
as affected by iron, 29. 
as affected by light, 526. 
as affected by organic substances, 820. 
as affected by smoke, 425, 821. 
biochemical classification, 732. 
biochemistry of, 819. 
carbohydrate production, 386. 
chondriomes in, 80. 

cross and self fertilization, relative 
efficiency, 222. 
culture, treatise, 438. 
desert, seasonal changes in water re- 
lations, 835. 

desert, size and form of leaves in, 335. 
disease-resistant varieties, breeding, 49. 
economic, in Uganda, 140. 
economic, of English Sudan, 588, 
edible, Sturtevant's notes on, NY. 
State, 122. 

electro-osmotic phenomena in, 626 
fiber. (See Fiber ) 
fibrillar structures, 732. 
flowering, inheritance of germinal pe- 
culiarities, 335. 

formaldehyde ns a transition stage in, 
528. 

forming moors, hydrogen-ion concen- 
trations in, 324. 
grafted, rflle of callus in, 28. 
hardwood cuttings, rooting tests, 688. 
heredity and evolution in treatise, 426 
iu wind, wntor utilization by, 428. 
medicinal. ( See Drug plants.) 

natural death of, 221. 
nectaries In, 123 

organic compounds, nature and slgnifl 
cance, 201. 
ornamental, 455. 
ornamental, culture, Can , 833. 
ornamental, diseases, 444. 
ornamental, grafting and budding. 135. 
ornamental, pruning, 135, 348. 
oxalic acid in, 528 
parasitized by fungi, respiration, 48 
permeability (See Permeability.) 
phospho-organic reserve material, con 
stltution and synthesis, 202. 
photosynthesis. (See Photosyntln si - ) 
poisonous, Nev., 782. 
poisonous to live stock, Ariz . 478 , 
Wyo ,479 

(See also Forage poisoning, Live 
stock poisoning and specific 
plants ) 

propagation in Tropics, 439. 
refrigeration, effect of nutrition arid 
root activity, 781. 
lesistance to starvation, 81. 
respiration. (See Respiration.) 
rest period, factors affecting, Mo., 221. 
salt requirements, 384. 
smoko injury to, 425, 821. 
stomata in, behavior and efficiency, 336. 
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Plan ts — Conti nued 

suberin and cutin In, differences, 732. 
succulent, chemistry of, 108. 
torsions produced by geotropism in, 31. 
transpiration. (Bee Transpiration.) 
tumor production in, 647. 
vacuomes in, BO. 
varia tion. ( Bee Variation. ) 
vitamin requirements, 28. 
water balance, significance, 730, 731. 
wilting, relation to water-supplying 
power of soil, 527. 
xerophytism in, 835. 

Plasmodiophora brasrtcae, control, 50. 
Plasmodiophora brassicae , notes, 842. 
Plasmodiophora vascularum, notes, 448. 
Plasmopara viticola, notes, 147. 

Plnsraoparas, systematization and biology, 
747. 

Plastidome In asparagus, 30 
Plastlds, evolution of, 30. 

Plat experiments, technique In, 528, 529. 
Platynota tinctana on citrus, 360. 
Plcetodisoclla vcncta, notes, 751. 

Plcaspora pomorum, notea, 546 
Plcospora trichostoma, notes, 49. 
Pleuropneumonia, bovine, diagnosis, 787. 
Pleuropneumonia, exudative, in goats, 787. 
Plcurotropis anomala, parasitism by, 063 
Plcurotropis bene flea n. sp., description, 
663. 

Plodia interpunetclla. (See Indian meal 
. moth.) 

Plowing experiments, N I>ak., 212. 

Plows — 

factors affecting draft, 590. 
motoi, operating cost, 707. 
motor, tests, 186, 589, 590 
tractor, effect of speed on draft, Mo., 
290 

Plum — 

brown rot, control, 450. 
curculio, control, 253 
diseases and pests, remedies, Wash , 44 
leaf spot, notes, 541. 
shot hole, notes, 541 
-silver leaf, notes, 48, 
sun scald, notes, 842 
Plums — 

budding and grafting test, 742. 
frost resistant varieties, 346. 
hardiness studies, N.Dak., 236. 
inheritance of morphological charac- 
ters, 539 

new vaiiety, 139. 
pollination, 340. 
pruning experiments, 439. 
sterility studies, 641 ; Wls., 236. 
stocks for, 742. 

Pneumonia — 

in swine, diagnosis, 680. 
of swine, rfile of Pseudomonas pyoeya- 
neuH in, 381. 

(Bee also Pleuropneumonia.) 

Podalgus humilis , notes, 558. 

Podosporium thvobromicolum , notes, 653. 
Poison bait for grasshoppers, 853. 


Poison bait for rodents, preparation, 550. 
Poisonous plants. (Bee Forage poisoning. 
Live stock poisoning, and Plants, poison- 
ous.) 

Pollen grains, formation appearance of 
chondriomes in, 81. 

PolyclirosUt botrana , notes, 454. 

PolychroftU vitcana. (See Grape berrj 
moth.) 

Polydactylism in cattle, 874. 

Polyneuritis — 

avian, production by synthetic ration 
160. 

(Bee aho VltaraJn B.) 

Polyporus cinnabarinus, notes, 842 
Polyp 0 * us svhiorinltmii , notes, 548. 

Polypi y chus dentatus , life history, 658 
Polvsaccharids, chemistry of, 203, 204, 
Polyraecbarids, monograph, 310 
Poly^tictus cinnabar tmi s, notes, 653 
Pol yt oca barbuta, analyses, 876. 

PonUa morwste , notes, V.I , 150 
Poptlha japonica — 

larva and re’ated form, 361 
response to light, 558 
Poplar — 

as affected by chloiopicrln, 28 
black, leaves and twigs, feeding value, 
774 

canker, control, 46 
canker, notes, 550 
disease, new, notes, 550 
longhorn, large, studies, 361 
Poplars, satin moth Injury to. U S.D A., 
153. 

Popp\ disease, notes, 48 
Poppy seed cake, composition and digest! 
bility, 269 

Pona hypobt unnea , notes, 843 
Pork- 

cost of production in England, 377 
curing and preservation, 260. 
production (Bee Pigs.) 
soft, studies, Fla., 271. 

Porihetria dispar (Bee Gipsy moth.) 

Porto Hi co — 

Insular Station, notes, 700 
Insular Station, report, 490 
Station, report, 608 
Potash — 

alum, recovery, 216. 

American r German, Ind., 121. 
determination, 716 

deteimination, centrifugal method. 504 
determination of active value in soil, 
214 

fertilizing value, Del , 622. 
in South Africa, sources, 122. 
industry, American, problems, 121 
resources in United States, 816. 
salts, fertilizing value, 521 
salts, value on inooi soils, 024. 
shales, studies, 111 , 120. 
sources and methods of separation, U.S 
D.A , 729 

storage and handling, 25 
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Potassium — < 

ammonium nitrate, fertilizing value, 
330. 

ammonium nitrate, transformation in 
soil, 424. 

assimilation by eorn, 328 
availability in finely ground shale, 111., 
121 . 

carbonate, fertilizing value, 23. 

(hlorld, fertilizing value, Ohio, 23, 119, 
232, 233. 

compounds, comparison, 523 
in serum, determination, 507. 
magnesium sulphate, fertilizing value, 
521. 

nitrate, effect on molds, 403. 
nitrate, fertilizing value, 23 
perchlorate method of determination, 
314. 

permanganate for lactose determina- 
tion, 12, 615. 

phosphates, fertilizing value, 23 
radioactivity of, i elation to plant 
growth, 428. 

l elation to plant growth, N II., 337. 
sulphate, fertilizing value, 23, 521 
supply of soil, studies, Ohio, 118. 
volumetitc detci mination, If. 

Potato — 

aphids, soap sprays for. Conn. State, 148 
beetle, Colorado, control, 40, 762. 
beetle, Colorado. eflf< et of nicotin sul- 
phate on, U.S D.A , 151 
beetle, control by dusting. Mich ,259. 
black scurf, control, Ind., 142. 
black wart, 847 

blackleg, notes, 48, 354 ; Wis , 244. 
blight, early, notes, 47. 
blight, late, control, Can , 841. 
blight, late, notes. 47, 354 
blight, notes, 48, 842. 
brown rot, notes, 842. 
calico and russet dwarf disease, Idaho, 
240. 

canker, control, 48, 749. 
canker, resistant varieties, 145. 
canker, studies, 353. 

Cercospora disease, notes, 145. 
crop, Government estimation, 40. 
digger, tests, 186. 
diseases, 630, 049 , Can., 841. 
diseases, control, 354 
diseases, effect of heat on seed, 846. 
diseases in Belgium, 650. 
diseases in California, 545. 
diseases in Germany, 51. 
diseases in Minnesota, 40, 650. 
diseases, new or little known, 545. 
dry rot, control, 40. 

experimental and extension work of Uni- 
versity of Nebraska, 40 
flour, mineral constitutents, 714. 
Fusarium wilt, control, 40. 

Fusarium wilt, notes, Ind., 143; N.Dak., 

242. 

grading law of Nebraska, 40. 
bopperburn, control, Mich., 659. 


Potato — Continued. 

industry, relation to U.S. Bureau of 
Markets, 40. 

leaf roll, 48, 145, 354, 847 ; Can., 841 ; 
Me., 447. 

leaf roll, cause, 544. 
leaf roll, survey in Ontario, 544. 
leafhopper, control, Mich., 251 ; Wis., 
552. 

leafhopper, life history and notes, 152. 
mosaic — 

effect on yield, 647. 
notes, 354 ; Can., 841. 
act'd selection for, 749 ; La., 749. 
survey in Ontario, 544. 
transmission, Me., 448. 
net-necrosis, notes, 145 
plants, absorption of copper by, 733. 
rot, spraying experiments, Can., 841, 
Rhizoetonin, control, Idaho, 240. 
Rhizoctonia scab, notes, N.Dafe., 242. 
rust, origin, 353. 
seal) and soil type, Mich., <150. 
scab, control, Ind , 142 ; Iowa, 648 ; 

N J , 51 ; Wis., 418. 
scab, notes, 447, 842 
scurf, control, N.J., 51. 
shipping season 1920, summary, 535 
skin spot. Wash . 243 
spindling sprout, notes, 145 
stern rot, notes, 842 
storage-rot fungi, respiration of, 355 
stoiage rots, notes. 647. 
streak disease, 148. 
tlpburn, production and (ontrol, 152. 
tuber diseases, 847. 
tubers, development, IT K.D A , 634 
tubers inner splitting of, 145. 
wart disease, notes. 48. 
wart disease, soil treat merit for, 146 
wart disease, studies, 51, 650 
wart, bistmy, 544. 
wnrt, resistant varieties, 828. 
wilt diseases, transmission, 846 
Potatoes — 

as affected by borax, 426, 625 
as affected by carbon dioxid, 345, 834. 
as affected by potash, 521. 
breeding experiments, 734, 822. 
cooked a raw for fattening pigs, 377. 
cooking tests, 532. 
culture, 630 

culture experiments, 34, 532. 630 ; 

Can., 823 , N.Dak., 225 
culture m Rhine Province, 535 
degeneracy in, 51, 447 
disease lesistant variety, Wis, 226, 
448. 

fertilizer experiments, 34, 532, 631 ; 

Can., 817 ; Nebr., 531 , Ohio, 126 
freezing injury when undevcooled, 
TT.S.D A , 219 

freezing point, determination, U 8.1). A., 
219. 

gases in intercellular spaces, compos! 
tion, 837. 

greening studies, Colo , 39. 
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Potatoes — Continued. 

Improvement by hill selection, Utah, 
181. 

Insects affecting, 650. 
irrigated and dry land, 535. 
irrigation experiments, Colo., 40. 
labor expense of production, 85. 
liming experiments, Can., 817 ; Ohio, 
126. 

losses In transit ami storage, 849. 
manuring experiments, Ohio, 126 
mineral constituents, 714. 

Nebraska, trade channels for, 40. 
nematodes attacking, 146. 
preparation for drying, 416. 
production in the South. TJ.S.P A., 234 
rejuvenation and improvement in 
France, 432. 

jotation experiments, N Dak , 216; 

Ohio, 126 ; HI, 529 , U.S P A , 530. 
rotations under irrigation. 535 
seed, culture on peat soil, 735. 
seed, effect of size on yield, 635 
seed, factors affecting yield, 53. 
seed industry in western Nebraska, 40. 
seed production, Ind , 134. 
seed, source and size tests, Colo., 39, 40. 
seed, storage tests, Mo., 234 
seed, studies, 535 
seed. Him* of soaking, Mich., 241 
seed, treatment, 28 ; Mich . 241 
solauin poisoning from, 862 
spraying, 847 . Mich , 698 ; N ,T., 50 
stonige expei tments. 39 
st oi age rots, 843 
tuber diseases, control, 447 
variety records, 828 

\aiicly tests 34 532. 736, 828; Can, 
822 . Colo , 39 ; N Pnk . 225, 734 ; 
Nebr 531 , II 8 P A , 530 
whole i pressed, antiscorbutic value, 
568 

yield, ns affected bv lea l hopper con 
trol, 152 

yh Id, relation to dwrdopment of plant 
and size of seed, Wyo , 431 
I'ouitiy — 

Ann main bleeds, 474. 
as economical producer of food, 272. 
brooding ns a business, N J , 877. 
breeds, power ot organs of flight, 775 
brooder bouse, open front, Wash., 84. 
care in summer, N .]., 686. 
colony brooding with coal stove tor 
heating, 71 
culling, N J.. 378 
culling, catching coop for, 474 
diseases, summary of information. 
Wash , 183 

farming, profits, Can , 877. 
feeding experiments, Can , 876; Guam, 
70 ; Ind , 172 ; Mo., 272 
feeding, meat v no meat, 71 
feeds, analyses, 872 ; N..l„ 775 ; N Y. 

State, 469 ; R.I., 872. 
feeds, composition and retail prices, 
Conn State, 375. 


Ponltry — Continued. 

feed#, mineral content, N.C., 70. 
feeds, potential acidity or alkalinity, 
N.C., 70. 

genetics In crossing of, 377, 
houses, construction, Ind., 3 86; Orcg , 
491. 

houses, construction, plans, 84. 
husbandry, course of study, 93. 
industry, importance to Ireland, 378. 
Lamona, new breed, 377. 
lice and mites, control, Mont , 586 
mite, control, Ind., 149. 
nutritional disease, 680. 
parasites, external, Midi , 899. 
progeny tests, 173 
prolapse in, Wash , 4S3 
raising in Alberta, 474 
raising in Federated Malay States, 71 
raising on lruit plantations, 378 
Wyandotte, standard and breed book, 
877 

(Fee also Chickens, Pucks, Fowls, 
liens Turkeys, c/c ) 

Prairie and woodland, ecotone between, 
studies, 221. 

Prairies, cause of treelessness, 839 
Precipitation stations for predicting stream 
discharge, IJ.S P.A . 722 

(Fee also Rainfall, Snow tic.) 
Precipitin test for detection of anthrax in 
animal carcasses, 180 
Prickly pear t Sre (’'actus ) 

Pristomerine, new, from (California 258, 
860 

Prolin, studies. 864 

Propionic acid fermentation, associative 
action in, 779 
Protein- 

analysis, modified method, 614 
( oagulabJe, determination in setum 14 
content of corn, genetic studies 340 
deficiency, relation to disease, 165 
metabolism, significance of matin in, 
262 

supplements to corn, f ompansotis 
( duo, (J76 
Proteins — 

digest Utility studies, 763. 
digestion, i Ale of Il-ion concent i ation 
in, 411. 

distribution in wheat endosperm. 363 
effect on growth, 764. 
method of purifying, 505. 
of unlike composition, comparative 
metabolism, 262 
tryptophan content, 312 313. 
utilization. rAle of fats jn, 865, 
vegetable, studies, 108. 

Protoplasm — 

character of. 333 

components and colloidal behavior, 
819. 

in plants, evolution, 30 
viscosity values. 337. 

Protoplasts, sensitivity and permeability. 
733. 
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Pro t otar ophus n.spp., description, 258. 
Protozoa — 

In man, diagnosis, 055. 
in soils, 213. 

intestinal, of man, carriage by flies, 
550 

relation to neerobaclllosls in sheep, 
885. 

Primes — 

culture and curing, Calif., 837. 
culture in Asia, 45. 
drying, Calif., 808. 
evaporation, 720. 

Herald, new type, 139, S4G. 

preserving, 665. 

renovation studies, Wash., 236. 

Pruning — 

experiments, results, 439 
of trees, popular account, 848. 
practic e and principles, 238, 538. 
P8vudooocvui) spp., notes, V.I., 150. 
Pseudomonas — 

apii n,sp,, description, 246. 
campeslris, notes, 842 
oampestris on cabbage, 47. 
dtri . (flee Citrus canker.) 
pyocyaneus, rOie In pneumonia of 
swine, 381. 

Psoudopeziza, studies, 740. 

Pffidium arava diseases, 648. 

Psoralea, poisonous to live stock, Wyo., 
479. 

Psylla mali , summary, 800. 

Psylla pyri. (flee Pear psylla ) 

Psyllidae, notes, 658. 

Psyllobota taedata , anatomical and biolog 
ical studies, 257. 

Ptcromalus puparum, notes, 755. 

Pvrdniu — 

anHtrhini, notes, 851. 
rands, new foim.s of, 541 
l/raminis on Beriberis canadensis, 541. 
yi aminis tnttci, notes, 642. 
jambulana, notes, 647. 
pittieriana, notes, 353. 

I'ubiyovera. notes, 845. 

P uremia hU urn — 

hydtangeae , alternate stage, 518. 
myrtilli on cranberries, U.S.D.A., 54. 
Pullets, finishing, N..T,, 077 
Pullets, inducement to laying, Wash., 770. 
(See also Ileus ) 

Pulley widths and speeds for tractors, 892. 
Pulp (flee Paper pulp ) 

Pulpwood production, choice of species for, 
442. 

Pulses, insects affecting, in India, 656. 
Pvlrinaria ornata n sp., description, 800. 
Pumpkin seeds, effect on animal metabo- 
lism, 072. 

Pumpkin sleeping sickness, notes, 842. 
Pumpkins, canning, temperature changes In, 
TJ.S D A., 500. 

Pumps, centrifugal, determining efficiency, 
789. 

Purdue University, notes, 199, 600. 

Pyruusta ainsllci, biology of, 154 


Pyrausta nubilalis. (See Corn borer, Eu- 
ropean.) 

Pyrauatomvia penilali s, parasitism by, 155. 
Pyrenopeziza, studies, 746. 

Pyrus species in Indo-China, 345. 
PytTiiacyxU* oitrophthora , notes, 842. 
Pythium debaryanum , notes, N.C., 448 ; 

U.S.D.A., 857. 

Quail disease, cause, 889. 

Quarantine No. 37, operation, 253. 

Quebracho forests of South America, 442. 
Quinces, preserving, 665 
Quinces, variety tests, 45 
Qulnoa, culture experiments, 735. 

Rabbits — 

44 chinchilla,” breeding experiments, 
168. 

cottontail, occurrence of warts on, 452. 

Dutch, genetics of, 871. 

peanut -fed, changes in fat of, 272. 

Rahk* virus, action of phenol on, 684. 

Rabies, discussion, 581. 

Rabies, recovery from, 883. 

Radioactive fertilizer, experiments, 517. 
Radioactivity — 

and normal physiological function, 218. 
of potassium, relation to plant growth, 
428. 

Radishes, variety tests, N.l)ak., 235. 

Ragi, culture directions, 85 
Rain, fertilizing value, Can , 818 
Rain, substances dissolved in, 018. 

Rain water, effect on phosphatlc sing. 624 
Rainfall— 

and baiometrie variation in Bulawayo 

511 

and temperature, Miss , 210, 
annual, of Tripoli, 618. 
distribution in France, 18 
forecasting, U.S.l) A., 319, 
in Italy, relation to agriculture, 8(h). 
in Miami Valley, 580 
ocean, U.K.D.A., 17. 
of British Isles in 1920, 13 4. 
of Great Britain, 21 1 
period, relation to sunspot period, U A 
D A , 17 

summer, local forecast studies, U.S 
DA., 318 

(flee also Precipitation.) 

Bamuhuia areola , notes, 049 
P amularia dtri, notes, 842 
Range plants, poisonous (flee Plants, 
poisonous, and Live stork poisoning 1 
Rape— 

blossom beetle, studies, 655 
culture experiments, Kans., 33. 
Erysxphc polygont on, 851. 
fertilizer experiments, III , 121. 
Raspberries — 

culture, Mo., 041. 

culture and propagation, Mo., 238. 

diseases and pests, Mo., 238. 

drying, Calif, 808. 

fertilizer experiments, 641. 

hardiness tests, N.Dak., 236 

hardy varieties, 742, 
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Raspberries — Continued, 
insects affecting, 655. 
preserving, 665. 
pruning instructions, 44. 
varieties, new, 140. 

Raspberry leaf curl, notes, Can., 841. 
Bations in Rumanian Army, digestion ex- 
periments, 403. 

Bats, chronic intoxication of, 280 
Rats, control, 551. 

Rats, extermination, 851. 

Rats, intravenous administration, 478. 
Rats, surveys and rat-proofing, 054. 

Us' or also Rodents.) 

Reagents, standards and lests, 109 
Reclamation - 

of mesa lands, plan, Calif., 88. 
projects, USD. A., 598. 

Service report, 183. 

Reeurvat la in ilia l, life history, 255. 

Red dog flour. (See Flout, red dog.) 

Red mite, Euiope.m — 

control, Conn. State, 259. 

now on hard pest. Conn. State, 149. 

Red scale, Spanish, notes, 853 
Red spider mite, control, 703, 801 
Red spider mite, notes, 500 
Red spider mite on date palm, 552 
Red spidei mites, new, 050 
HeduHase reaction oi milk as affected by 
Roentgen and ultra violet rays, 718. 

Reed, composition and digestibility, 108 
Refrigerating plants, farm, plans, 591. 
Reindeer industry m Alaska, 70. 

Rennet as affected by heat, 880 
Rennet, eflieacv, detot initiation, 880. 
Reproductive organs in sterility, pathology, 
73. 

Research, agiuultiual (Sec Agricultural 
research ) 

Rest no! solution as spray, 055 
Respiration - - 

apparatus, poi table, description, 00 
and carbohydrate supply, 334 
and photosynthesis, interrelation, 334 
of plants parasitized by fungi, 48 
of sweet potato fungi, 355. 
Rhabdooncmitt obsnnn, notes, 359 
Rhabdoenemls obsciua, summary, 702. 
Rhagolctis pnmonclla. (Roc Apple maggot ) 
Rbamno.se, preparation, 810. 

Rhenish Potato Research Institution, re- 
port, 535 

Rbinanthoeynn, studies, 029 
Rhinoceros beetle, studies, 558 
Rhizoctoina — 

solani, contiol, 447 , Iowa, 048 
solan i , inoculation experiments, 249 
wp , notes, 842, 
violacca on asparagus, 542. 

Rhizopus iriiici — 

enzyms secreted by, 144. 
on sweet potato, 749, 750. 
utilization of glucose as source of car- 
bon, 354. 

Rhode Island Station, notes, 300. 800 


Rhodes gyass, culture, Ariz., 739. 
Rhododendron diseases, description, 547. 
Rhogas lefroyi , notes, 658. 

Rhubarb Botrytis disease, 843. 
Rhynchophorus f errup In eas, notes. 859. 
Uhyphidae, anomalous dipteron of, 361. 
ltibes. (See Currants and Gooseberries.) 
Rice — 

as food, U.S.D.A., 260. 
blast, notes, 48. 
borer pests of, 359. 

bran, analyses, 872 ; N.J., 775 ; Tex., 68. 
bug, notes, Guam, 55. 
culture experiments, 34, 35, 340, 532. 
culture in Philippines, 635. 
diseases, 050. 
experiments, 33. 
false smut, notes, 843. 
fertilizer experiments, 34, 35, 516, 532, 
622 ; Guam, 84. 

ground rough, feeding value, La., 68 
hulls, analyses, 872. 
improvement, 228 

in Indo-Chlna, production and im- 
provement, 343. 

irrigation experiments, Tex , 229 
kernel weight, factors affecting, 40 
leaf folder, notes, Cuam, 55, 
leafhoppers, notes, 656 
meal, analyses, 872 
mechanical cultivation, 590 
natural and polished, analyses, 561 
polish, analyses, 872 ; Tex , 68 
production, factors affecting. P R., 635 
red worms, notes, 657. 
root rot in Java, 847. 
rotation experiments, 35, 532. 
salt requirements, 527. 

Selcrotium diseases, 749 
screenings, analyses, Tex., 68 
selection under iirigation, 536. 
straighthend. control, U S.D.A , 24 7 
tillering studies, 535 
u fra disease, notes, 48 
variety tests, 34, 35, 532 
\anetv tests', cxpeiiinental error In. 342 
yield, forecasting in Japan, 113 
Riein, detection in feeding stuffs, 413 
Rieinus ( See Castor beans ) 

Rickets- - 

and tat starvation, 865. 

dietetic production and prevention, 767 

experimental, studies, 368. 

Rickettsia — 

UctuUirui n.sp., deseilption, 161 
pediculi and qumtmw. Identity, 553 
Rinderpest — 
control, 177. 

hyperimmunization, 883. 
immunization, 76, 084. 
in Belgium, 581. 
introduction into Belgium, 181. 
outbreak and control in Bulgaria, 282. 
River measurement. (Sec Stream flow meas 
urement. ) 

Road — 

grading for snow removal, U.S D.A., 790. 
grading with tractors, 688. 
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Road —Continued , 

markers in Maryland, U.S.D.A., 790. 
materials, sampling and testing, U.S. 
D.A ,487, 891. 

subgrades, effect of capillary moisture 
on, U.S.D.A., 290. 
subgrades, studies, 184. 

Roads — 

acceiei ated wear tests, U.S.D.A., 487. 
administration — 

in California, 587, 089. 
in (Jeorgia, (589. 
in Nevada, 184. 
in New Hampshire, 588. 
in New Mexico. .'189. 
in Oregon, JK4 
in Texas, 089 
in Vermont, 588. 
in Washington, 890 
and pavements, rural, treatise, 790. 
bituminous macadam and concrete, 
U.K.1> A.,487. 

British, classification, 290. 
construction and maintenance in Illi- 
nois, U.S D A., 81. 
construction, treatises, 088. 
crushed stone and gravel, U 8.1 > A , 29<P. 
guard fenc'* for. U.K D.A., 790 
in California, U.8.D A., 81. 
papers on, U.S.DA., 81. 290, 487, 

587, 790 

vubgrade testing apparatus, 390. 
traffic endurance test in Illinois, 891 
(Sec also Pavements ) 

Rock for road building. (Sec Road ma- 
terials.) 

Rock gardens, treatise, 441 

Rock phosphate. (Sci Phosphate ) 

Rocks, solubility, rate and extent, Mich . 
018. 

Rodents, eonti ol, U.S.P A., 75 \ 

Rodents, poison baits for, 550. 

(See also Mice and Rats ) 

Roentgen rays, effect on trichinae, ls2. 

Root — 

a manometer, 221 
erops, culture, 340, 532, 030 
ciops, production and utilization, Wis , 
229 

development in grassland, 732 
fungus, notes, 849. 
knot, control, Fla., 357 
knot nematode, factors affecting resist- 
ance, Ga., 47. 

maggots, rearing on agar jelly, 858. 
nodules. (Sec Nodule bactei la ) 
pressui <», 528 

rot, contiol by bieedmg, 542. 

Roots — 

greening in, 528. 
metabolism of, 221. 
reactions to carbon dioxid in sod, 335. 
residual effect of carbon dioxid, 813. 
Rose apple, culture, Guam, 43. 

Rose breeding, notes, 348. 

Rose root tumors, notes, 843. 

Roselle, cultuie and uses, 140 


Rosellinta disease, notes, 843. 

Kosellinia sp. on coffee, 857. 

Roses- - 

annual, 348. 

Colletotrichum on, 654. 

culture in heme garden, treatise, 441. 

greenhouse, new pest, 859. 

night growth, 348 

treatise, 838. 

Rotation — 

fertiliser experiments. Can 815; Me , 
215 ; Ohio, 119 ; It I , 529 
of crops, Mo., 517 . N.Bak . 225 
of crops, costs and net receipts, Ohio, 
189. 

of crops, effects, N Dak., 216: Ohio, 
492. 

ot crops, value, 809 ; Mo , 63! . 

Rotha rusted Station, report, 098. 
Roundworms, index catalogue, 054. 

Rubai hia f/lomcrata, diseases, 647 
Rubber — 

bark renewal, 839 
black thread, control, 48 
brown bast, 451, 843 
cultuie experiments, 645 
diseases, exhibition, 147. 
latex, origin, 839 
lalex, quality and amount, 839 
leaf disease, description, 654 
leaf disease, notes, 143 
leaf fall, control. 48 
moldy rot, studies, 550. 
pink disease, contiol, 752 
plants, native', of North Amenon, 336. 
preparation and testing, 210 
starch in, amount and movement «30 
tapping experiments 140 
tapping, technique. 615 
Ruminants — 

acute indigestion iu, 381 
stomach and intestinal ailments, 73. 
Run-off 

from muck soils, determination, 3^9 
from underdrained land, 80 
in Miami Valley, 586 
Rural - - 

ehuich and mini life, 402. 
church, commit uit.v service of, 897 
community buildings, oi ganizntion, 
n S.D A., 394. 
community recreation, 593 
credit (See Agricultural credit ) 
economics problems in Argentina, 893. 
economics, treatise, 091. 
labor. (See Agricultural labor.) 
leadership, register, 295 
Now York, treatise, 291 . 
population, migration cityward, 395. 
problems in United States, 394. 
refrigerating plants, 591. 
schools. (Sec Schools, rural ) 
social organization, treatise, 592 
teachers, preparation, 898 
( Sec aluo Community and Country.) 
Rust fungi, culture studios, 1 14 
Rust resistance, Inheritance, N D,tk , 245 
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Rusts. ( See Cereal, Wheat, etc , ) 

Rutabagas. (£cc Swedes.) 

Rutgers College, notes, 300, 609. 

Rye — ■ 

analyses and use as feeding stuffs, 

373. 

as affected by phoe-pho-germ, 817. 
as affected by sodium ehlorid, 586. 
bran, analyses, N.J., 775. 
culture, 630; Wis., 131. 
culture experiments, N.Dak , 225. 
disease-resistant varieties, N.Dak., 225 
diseases, 444. 

double germination of, 532. 
ergot, control, Wis., 131. 
fresh, effect of storage conditions, 437. 
grass as affected by sodium carbonate, 
116. 

grass smut, Can., 842. 
grass smut, life history and control, 
546. 

hybridization, technique, 737. 
middlings, analyses, 872 ; N J , 775. 
middlings, composition and retail 
piices, Conn State, 375. 
mixed feed, analyses, 872. 

Rosen, iitipi o\ euient, Mich , 899 
Rogers origin, Mich , 635 
rotation experiments, 735; K 1., 529. 
smut, control, 49 
r. barley for pigs, Mich., 875 
varieties, yields, Wis., 132 
* variety test*- 828; Can , 822; N.Dak, 
225; Okla , 430; Wis, 227. 

Saccharin, manufacture and uses, 62. 
tiacchuromyces crrrvixar, food requirements, 
465. 

Sainfoin, culture expei imenis Kans . 33 

Sal foiehts, regeneration 540 

Sal root l of, mites, 48 

Sale \ laics determination, K00 

Salicylic acid, effect on molds, 463 

Salpingitis in cows, 78S 

Salt — 

detection in feed". T< x , 14. 
efiec t on molds, 463 
fertilizer experiments, SIS 
grades for cattle, 874 
requirements of plants, 334. 
value against grasshoppers, 151 
Saltpeter (8Vc Potassium nitrate ) 

Salts— 

antiseptic and bactericidal action, 75. 
effect on soils, 21 
San Jos^ scale — 
control, 755. 

spraying experiments, Idaho, 251. 
winterkilling, Wash , 252. 

Sand and gravel production, survey, 
C.S.P.A , 290. 

tiandalus tugcr, larvae, 361. 

Sandwiches, energy content, 861. 

Sandy soils, effect of clay addition to, 418. 
Sanntnoidea caltiosa. (See Peach borer . ) 
Santonin, ascaricidal value, Okla., 478. 
Sapang, culture directions, 35. 

Saperda currharirx, studies, 361. 


Saponin in extracted beet pulp, 204. 
tiaraehe edulis, notes, 353 
Sarcocystis tenvlln, life cycle, Wyo., 478. 
Sardines, bacteriology, 364. 

Satin inoth, studies, U.S.D.A., 153. 

Sausages, examination, 13. 

Sawdust hydrolyzed — 

feeding value, Wis , 275 
preparation and analysis, 202. 

Sawtlies — 

dipterous parasites of, 363. 
neotropical, descriptions, 860 
new genera and species, 860 
terminal abdominal structures, 860, 

S a wily — 

Laconte's, life history, 159 
lilc history. Conn State, 148 
Scale insects — 

and host plants, studies, V I , 149 
nol os, V I , 1 50. 
ot Australia, catalogue, 450 
Scnlopsidae of Distiiet of Columbia, 760. 
titrlopoius orarwsiis yrariosus, food habits, 
358 

Schixtoet tia spp , in Argentina, 456 
Nith wt oso ma japonic u m , development, 550. 
sehizonmui Ian lycra (tire Apple aphis, 
woolly ) 

ti( UizuphyUum tomrnunr, notes, 649. 

Si hortwhmx hipunctifer notes, 359 
School — 

and home cooking, textbook, 93 
goldening, papers on, 398 
{tier also Gardening ) 
grounds, design and improvement, 698. 
lunches, 697 

lunches and health education, 63 
lunches bibliography, HI, 

Schools — 

auric ulfural (tier, Agi {cultural schools.) 
gardening and horticultural, m Nor- 
w ay, 398 

pait time, introductory course , 297 
inial, consolidation, national confer 
once, 296 
rural, surve\ , 398 

vocational (tier Vocational schools.) 
Scientific— 

illustrations, preparation, 658 
terms, cln ticmnr>, 299 
Scioin>zidae, synoptic keys, 257. 
tirlvt ospoi a Jut an tea, 844 
tirln ah mu — 

ft ueiKff na. pi oducf ion of <. onidi.i , 146. 
hhi r/ifinu, note * 47 
mrxpili, conidial stage, 822. 
mi not studies. 1‘a , 246 
o .rucacoi on eranberi les, IT S 1> A., 54 
Irifohorum notes. 447 
ticlcrotmm -- 

batatwola , utilization of glucose as 
source of carbon, 354 
hi f rons on aspen, 549 
orijzae, notes, 650. 
spp., on rice. 749 
tirtdia mantlar , notes. 551. 
tirohjtus niyuloxus. (Sec Shot-hole borer.) 
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Screen wire durability test, Wyo., ^78. 

Screw worm, Mammary of Information, Tex., 
455. 

Scurvy — 

in North Russia, 407. 
infantile, studies, 707. 
prevention, rOle of vitamins in, 807. 
studies, 068. 
treatise, 200. 

( Sec alao Vitamin C.) 

Sea slugs, fertilizing value, Guam, 23 
Seaweeds, fertilizing value, Guam, 23. 
Secretin and vitamin B, Identity, 005 
Seed — 

and weed control in Wisconsin, 537, 
disinfection, Ind , 248. 
growing on Long Island, 44. 
industry, better standards, 537. 
infection, Internal, methods of study, 
844. 

inspection, Md„ 438 ; Vt., 833. 
inspection in Virginia, G37 
law In Great Britain, 833. 
law In Iowa, 838. 
law in Nebraska, 833. 
law, new, of Missouri, 844 
production in Sweden, 740 
testing, Idaho, 235. 
testing In Bavaria, 833. 
testing regulations, Ariz., 740 
tests, N.H., 133. 
trade rules, 832. 
treatment for cereal smut, 747. 
treatment for wheat smut, stinking, 
48, 840 
Seedling* — * 

translocation of mineral constituents, 
124. 

Seeds — 

action of hydrocyanic acid on, 20. 
as affected by chloropicrin, 537. 
collection and exchange in Hawaii, 745. 
germ! liability, factors affecting, 28, 
526. 

germinating, heat production by, 125. 
germination, 832. 

germination as affected by cold, 420. 
germination as affected by dry heat, 
Wis., 244. 

germination, forest tree, relation to 
soil moisture, 140. 
germination, studies, 221, 832. 
grading, 832. 

immature, germination, rOlc of seed 
coat in, 221. 

Insects affecting, 552. 
mites attacking, 801. 
oil. (Sec Oil seeds.) 
production in England, 637. 
small-kerneled, determining purity, 
832. 

weed. ( Sec Weed seeds. ) 

Selenium, action on molds in cheese, 477. 
Selenium, determination, 110. 

Self-feeders for pigs, Can., 875. 

Sembu, culture directions, 35. 

Senna, culture in the Sudan, 538. 


Septic tank — 

for sewage disposal, Mont., 187. 
for the farm, 491. 

Michigan, Mich., G98. 

Septicemia, contagious, of swine, 881. 
Septicemia, hemorrhagic — 

diagnosis, selection and shipping of 
material, 381. 
in swine, 73. 
vaccines, value, 578. 

Scptoria — 

apii on celery, 748. 

lycopcrHoi j notes, 546, 842 ; Okla., 449. 
lycoperstci , on tomatoes, 47. 
pctroselini , on celery, 47. 
rubi, notes, 751 . 

Sericulture. (See Silkworm.) 

Serum — 

and vaccine therapy in horse diseases, 
385. 

and vaccine therapy, principles, 382. 
calcium in, microdetermination, 316. 
coagulablo protein in, 14. 
healing, constant-temperature bath for, 
681. 

high titer, production, 280. 
insoluble, use, 75 
potassium determination in, 507. 
protein, separation, 203. 
sodium determination in, 716. 
therapeutic, purification, 75. 

Serums — 

new preservative for, S81. 
preparation, 082. 

(See also Antiserum ) 

Sesame, culture and use in Uruguay, 35. 
Sesame, culture directions, 35 
Sesame, culture in the Sudan, 53.8 
Sesame oil, food value, 367 
Sesamta infer cn s\ notes, 359. 

Setaria — 

i/ufa a, smut affecting, studies, 48. 
spp . parasites of cattle and othei 
ruminants, 77 

Settlers. (See Land settlement.) 

Sewa ge — 

disposal on the farm, 702 ; Mont., 187. 
tilter, sprinkling, biology of, N J., 794. 
purification, bibliography, 091 
purification, straw filters for, 793. 
settling peiiods, formula for calculat- 
ing, 188. 

sludge, new use as fertilizer, 210. 
surface purification, 187 
Sewers, substitutes for, 592. 

Sewing and textiles, lessons, 097. 

Sex character, secondary, genetic behavior, 
370 

Sex characters, secondary, formation by 
gonads, 108. 

Sheep — 

alfalfa pasture for, TJ.S.D.A., 575. 
breeding for wool quality, 370. 
breeding, pedigree, cost In England, 376. 
digestion experiments, 168. 
digestion experiments with straw, 673. 
dips, phenols in, determination, 316. 
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Sheep — Continued. 

faming, costs and profits in, Ohio, 170. 
feeding, Wyo., 471. 

feeding during shortage of grazing, 
376. 

feeding experiments, Can., 874 ; Okla., 
376. 

fleeces, variation and correlation in, 
Wyo., 471. 

heat production, 490. 
inheritance of ear length in, 170. 
insect pests, 552 

judging by score card, U.8 I) A., 775. 
Merino, breeding in (iermany, 69. 

Oxford Down, status of breed, 470. 
parasites of, Tex., 483. 
poisoning, Nev., 782. 

(Nee also Forage poisoning. !.i\o 
stock poisoning, and Plants, 
poisonous.) 

i aisiug in New 8- M th Wales, 875. 
stomach worms in, 182; Can,, 887; 
Okla., 478. 

Suffolk, raising in Rtotland, 471. 
sunflower silage for, 169; Wash., 269, 
471. 

vaccination, review of literature, 385. 
winter ration, wheat straw in, Kuna , 
267. 

(Nee also Ewes and Lambs ) 

Sheepfolds, design in France, 591. 

Sheep’s teeth, incrustations on, 875 
Shellac production, 861. 

Nhotea robuftta , (Nee Sal.) 

Shorts, analyses, Tex , 68 

Shorts, analyses and digestibility, 468 

Shot-hole borers, notes, 550. 

Shrimp scrap, analyses, Tex , 68 
Shrubs — 

native, list, W.Va , 240. 
shade and ornamental, tests. N Dak , 
239. 

Side-hone, treatment by shoeing, 382 
Ntdemta devastate* , notes, 759 
Silage — 

composition, Mich . 671 
composition and feeding value, 57 i 
corn, analyses, Iowa, 776. 
corn, nitrogen and other losses U.S 
DA, 266. 

corn, relation of ago to yield, Idaho, 

222 . 

corn, ripening, rOle of bacteiia in, 169 
corn, r61e of lactic add bacteria. 502 
corn v. corn stover silage for milk pio- 
duction, 174. 

corn r. sunflower, IJ.S.D.A , 530 
corn v. sunflower for milk production 
Wash., 275. 
crops, analysis, 506. 
crops, variety tests, Idaho, 225 
cutters, experimental studies, 5.93 
fermentations in, 714. 
formation, destruction of pentosans in. 
502. 

making, use of lactic add bacteria, 
476. 


Silage — Continued. 

produced in barrels, qua lit}, 37 4. 

production, Miss., 37.' 

sunflower, digestion experiment, 169, 

Silk moths, wild, exhibition, 057. 

Silkworms — 

effect of nieotin sulphate on, TJ.S 1»A., 
151. 

improvement. 057. 

metamorphods of ulim *i>tarv -‘anal, 758. 
notes, 359. 

Kilos, ( xperl mental, studies, 37 1. 

Silver bactericidal action 74 
Mlvo'v lupine, poisonous to lhe dock, 
Wjo 479. 

Sincani’i, culture directions, 35. 

Ntpha flava, notes, 453. 

Slphonaptera of Switzerland, catalogue, 601. 
Sires — 

Cmrnsey, production records of daugh- 
ters, 777. 

purebred, for live stock improvement, 
375. 

ratio to dams, IJ.S.D.A., 778. 

(Nee also Bulls.) 

Sirups, inspection and analysis, Conn 
State, 865. 

Sisal- 

binder twine, used, recovery, 037 
culture experiments, 34 
in Rhodesia, summary, 535. 

Nitonts lincatus , bionomics of, 368 
Slag. ( Nee Phosphatic slag ) 

Sleeping sickness, relation to tsetse fly, 761. 
Slime molds oi Ontario, 144. 

Slugs, injurious to vegetables, V.I , 150 
Small holdings. (Nee Lund settlement > 
Smart weed borer, biology, 154. 

Smoke gji54, injury to plants, 425 
Smoke pollution, plant as index, 821. 

Smuts. (Nee Barley smut, Corn smut, etc ) 
Snails in Burma, 657. 

Snapdragon — 

Phyllosiicta blight, studies, 548 
rust, notes, 541, 851 
Snow — 

dinging qualities, U S I> V , 17 
fertilizing value, 426 ; Can., 8 18, 
substances dissolved in, 618. 

Snowdrop sap, inhibition of iuveitase In, 820 
Soap sprays, tests, Conn State, 148. 

Soaps, inspection, 365 

Sod disease of chickens, Colo., 78 

Sodium — 

action on plants in presence of potas- 
sium, 624. 

ammonium nitrate, fertilizing value, 
330. 

carbonate, effect on rye grass and oats, 
116 

ehlorid content of feeding stuffs, Tex, 
14, 

ddodd, fertilizing value, 521 
< Nee also Salt.) 
determination In serum. 716 
fluorld, effect on rats, 281 
in blood, determination. 112 
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Sodium — Con tin nod. 

nitrate, effect on fruit production, 439. 
nitrate, fertilizing value, 816 ; Ala. 
Col., 45, 119 ; MIhr., 37, 129; Ohio, 
232, 233. 

nitrate tolerated by tobacco, concen- 
tration, 343. 

nitrate, value on cranberry soils, N.J., 
216 

aolennte, action on molds in cheese, 477. 
sulphate in Roil, effect on wheat, 116 
Soil— 

ncidi I y — 

as affected by sulphur, 26, 050 
effect on nodule production, Wis , 

213. 

exchange, cause, 324 
method for measurement, 323. 
nature of, 811. 

relation to plant distribution, 123 
studies, 724 . Jnd , 117 
(tire also Lime, Limestone, and 
Liming ) 
aeration — 

effect upon growth of shoots, 333 
with helium, 334 
ail, carbon diox id content, 323 
air, investigations. 16 
analysis, bacteriological, 322 
analysis, mechanical, methods, 322 
and plant relationships, studies with 
dJ la tome ter, 336 

bacteria, relation to trophic amoebae, 
213. 

bacteriology, Idaho, 212 

biology, Mirh., 213 

drifting, Can., 815 

drifting in Southern Alberta, 809 

erosion in i orest lands, 46 

erosion, prevention, 21 

fertility — 

and productivity, maintename. 
Mo , 24, 

experiments, lbi., 214 
maintenance, Ohio, lift 
papers on, 809 

studies, 727 ; Del,, 622 ; N.O., 423 ; 
Wash, 216; Wis., 423. 
fiber, maintenance, 809 
flagellates, daily peiiodicip in mini 
hei s, 213 

fumigation for peach-tree borer, 758. 
improvement, gieeii manure for, Wis, 
214 

management, experiments, Mo., 2X5. 
moisture — 

conservation in diy land soils, 40 
movement, 21. 
new classification, 20 
paper on, 809 

relation to nutrient ussiiuiiatiou ( 

214. 

nutrients, effect of continuous crop 
ping. 329. 

physics, discussion, 418 
potassium, studies, Ohio, 118 
r* action and choice of fertilizers, 330 


Soil — Continued. 

renovation by use of legumes, 329. 
sampler, new, description, 723. 
survey in — 

Alabama. Morgan Co., U.S.D.A., 
621. 

California, Grass Valley area, 
U.S 1). A., 419. 

Georgia. Early Co , U.S.D.A., 325 
Georgia, Floyd Co., U.S.P.A., 326. 
Indiana, Lake Co., U.S. I). A., 19. 
Iowa, Iowa, 419, 420, 421, 512, 
513, 514, 723; U H.P.A., 114, 
723 

Maine, Aroostook area, U.S.D.A., 
115 

Mississippi, Pike Co , U.S.D A., 

326 

Missouri, Mo, 114. 

Missouri, Knox Co , U.S I) A., 115 
Missouri, St Francois Co , U S, 
D A , 724. 

Nebraska, Sheridan Co , U.S I) A., 
021 

North Carolina, U.S.D.A., 326, 327. 
South Carolina, Newbeiry Cn.,T T .H 
D.A.. 421 

Washington, Spokane Co., U.S.P A 

327 

West Virginia, Fayette Co., U S 
D A , 621 

Wisconsin, Outagamie Co, U.S 
I> A., 421 

Wyoining-Nobraska. Fort Lnram'o 
area, U S P A.. 115. 
survey of Detroit area, Mich , 325 
survev, uses TJ.S P A , 723 
tempo i a lure 

effect on jield and vvatei relations 
of beans, 330 

survey of United States and Can 
a da, 335 

vaccine tests, 81 0 
wntei. ( Sec Soil moisture ) 
lields. law of decreasing, 2,29 
Soils— 

arid, manuring expei imcnis. 510 
acid, ‘Audios, 514. 

active phosphoric acid content ami us* 
b> crops, T V\ , 23 
adsoiptivo appearances in. 323 
alkali < S(>< Alkali ) 
analyses, Colo ,118 
analysis, methods. 109. 
and agriculture of Southern Slates, 
treatise, 1 8 

and chemhal compounds, reaction h>» 
tween, Mich., 619 
as affectr d by saltH, 21 
bactenal flora, effect of sterilization 
on composition, 422 

bhata. chemical and biological studies, 
328 

bog. (flee Bog.) 

calcium coutenl relation t> sd’ le.e* 

tion, J 16 

carbonates in si 1 
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Soils — Continued. 

chlorin content, 818. 

colloidal matter, quantity in, 804. 

dephenolization in, 818. 

disinfection, 727. 

drainage experiments, Wis., 428. 

fertilizer requirements, Guam, 23. 

fire fang of, 726. 

glacial drift, of Minnesota, 19. 

irrigated, studies, Arlz., 485. 

Kirkland, effect of lime and organic 
matter, Okla., 422. 
moor, (See Peat and Moor.) 
nitrogen content. (See Nitrification 
and Nitrogen.) 

of Camden area, composition, N J,, 211 
of Cape Province, 115. 
of Delaware, improvement, Del , 622 
of Kentucky, phosphates for, 728 
of pokier and lake beds in Holland, 
studies, 325 

of Union of South Africa, 327, 328 
organi< , rale of formation of soluble 
substances, 22. 

partially sterilized, microflora and 
nitrogen in, 29. 
peat (Kcc Peat.) 

sandy, management under irrigation, 
Oreg., 485. 
sterilization — 

for potato wart, 146. 
partial, 328, 813. 
studies, 537, 538 

• sterilized, microflora and nitrogen con- 
tent, 422 

subgrade, tests, 587 
sugar -cane, of French Antilles, compo- 
sition, 211. 

teaching, In agricultural colleges, 90 
tillage experiments, Wis, 423 
transformation in, 725. 
mifroe water in, 323 
water supplying power of, 527. 
workability, effect of water content 
and void space, 514. 

Solution poisoning, studies, 862. 

Solarium triquetrum, notes, 354 
Solemte, use in agriculture, 891 
tinlenopolcs cupiUntu*. description, 853, 
Sana' meniami , status of, 452 
Sorghum — 

amber, analyses, 41 
as forage crop, 11. S D A., 531. 
breeding experiments. 734 
culture, N Dak , 734 ; Wis., 228. 
culture experiments. Runs , 32. 
culture for forage, 41. 
culture in the Sudan, 538. 
for fattening pigs, 474 
grain, breeding experiments, Okla., 431. 
grain, chemical studies, Okla,, 433, 
grain, v. corn for fattening lambs, Tex . 
69, 

grain, variety tests, Guam, 34. 
grain, yields. Mo,, 224. 
hay, Ked Amber, analyses, Kans., 32. 
head smut, notes, 545 


Horghum — Continued. 

millet, insects affecting, 853. 
perennial, culture experiments, 631. 
pomace for cattle, 873. 
soeding experiments. Kans., 32 ; Mo., 
224. 

sweet, as forage crop. Mo., 633 
temporary roots, 41 
v. corn for fattening lambs, 471 
variety tests, 734 ; Kans , 32 ; Nebr., 
531. 

water requirements, Nebr., 531. 
Soighums, comparative tests, Tex., 233. 

(Sec also Kafir, Milo, etc.) 
roroHponum rellianum , notes, 545, 842. 
Sorrel, poisonous to cattle, 583. 

South Carolina Station, notes, 499 
Sows, brood — 

feeding. Pa , 676 
velvet beans for, Guam, 76 
Soy bean — 

and cow pea hay, comparison. Mo , 224 
anlliracnose, notes, N.C., 443 
bacterial blight, 545 
cake, analyses, 775. 
doui, nutritive value, 664 
globulin, ammo adds of, 713 
mo'-vik notes, N <\, 443 
oil, analysis, 719 
oil, studies, N.Dak . 318 
Phomn blight, notes, N C , 443 
preparations, use in Japan, 665 
Kov beans - 

adaptation and culture, 8. Dak , 536 
analyses, 872 

as bay and pastille crop, U,K D.A., 86. 
breeding experiments, 734 , N r , 430. 
breeding for oil content, Wis , 226. 
canning, temperature (flanges in, U.S. 
DA, 560 

casein fiom, prepat .ition, 617. 
cullin'* and use in Uruguay, 35 
culruie and uses, Fa , 133 
cult ui e experiment, s, Guam, 34 ; Ivans., 

dulling t>*sts, Ohio, 126 
e ft e< t of acidity on inoculation and 
gjowtb, Wis., 213 
feitiii/cr experiments Ohio, 126 
liming e\pei fluents, Ohio, 126 
Humming expel niients, Ohio, 126 
rotation expel mien Is, Ohio, 126 
seeded in corn effect on yield, Iai., 223. 
‘'ceding experiments, Mo , 224 
utilization and by products, 113. 
vaiietb’s, data on, Un , 433 
variety tests, La , 223, Md., 228; TMo , 
224 ; Ohio, 126 ; Wis , 227 
i' dan aid vnt^rtdatum t exert sis, notes, 459 
Spa 1 1 o w trap, description, 654 
^ per wopltagit s perioral is. notes, 853. 
spttveha sp,, notes, 843 
r, haeclnlhu'a reiliana on corn, 541. 

; phan < thi — 

(foxsppwa, notes, 649. 
rhododendt h, description, 547. 

Sp hurr ode rmu oovsyph, notes, 649. 
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Sphaei odithis neomishingtoniae, notes, 058. 
sphaeronema — * 

flmbriatum , utilization of glucose as 
source of carbon, 854. 
sp. on rubber, 550. 

Sphaeropsldales, identification and classi 
fioation, Mich., 241. 

Sphaeropsin malorum t notes, 842, 849. 
Sphaerotheca humuh, hops resistant to, 
548. 

Hphcrome in asparagus, 80. 

Spices, effect on molds, 408 
Spices, pests of, 057. 

Spider mite. (See Red spider mite.) 
Splloorypiu* piopodeum n sp , notes, 459. 
Spilopodia, studies, 740. 

Spinach — 

as affected by carbon dioxid, 884. 
canning, effect of blanching in, Mo., 
200 

diseases, 049. 

mosaic disease, studies, 448. 
mosaic-resistant, breeding, Va. Truck, 
847, 

seed growing, 44. 

Spindle tree as affected by ehloropicrin, 
28. 

Spirochetes, equine, 881. 

Spittle Insect on clover, notes, Mich , 251 
Spleen — 

tryptophan content, 812 
zinc content, 04. 

Spondylocladium at/ovi/rtn. notes, 447 
Sponyottporo subtenanea , notes, 447. 
jS'po? ocybe azakae , desci iptlon, 547. 
Sporotrichum persicae nsp, description, 
850. 

Spray mixtures, compatibility, 048 
Spray schedule, 44. 

Spraying — 

and dusting, studies, 552. 
dust. (8ec Dusting.) 
experiments, 146. 

(See alao Apples, Potatoes, etc ) 

Sprays — 

Bordeaux v. Jime sulphur, 652. 
copper. (See Copper.) 
film-forming, principles, 852. 

(See also Fungicides and Insecticides.) 
Springs, flow of, measurements, 687 
Spruce — 

bJUick, witches’ broom, 541. 
blue, diameter growth, 240 
species for pulp wood production. 442 
witches’ broom, notes, 548 
Squash — 

aphids, control, Mich., 258. 
improvement, 834. 

seeds, effect on animal metabolism, 672 
Stable — 

fever. (See Pleuropneumonia.) 
ventilation, fundamentals, 489. 

Stallion registration and licensing, Okla , 
674. 

Staph ytococrue pyogenes aut'eus, not(S, 888 


Starch — 

and phosphoric acid, compound, 204. 
content of corn, 410 
determination, 12. 
gel, preparation and properties, 219. 
hydrolysis, effect of amino acids, 100. 
Starches, combined fat in, 611. 

Statistics, elements, treatise, 299. 

Steers— 

cottonseed products for. Ariz., 873. 
feeding experiments, 96, 470 ; Can.,. 
873; Idaho, 671; Mo, 208; Nebr., 
574 ; Okla., 375 ; U H.D.A., 268, 460 ; 
W Va., 69 ; Wis., 208 , Wyo., 470. 
grazing experiments, N Dak., 268. 
growth, effect of winter rations on, 
tl S.D.A., 09. 

sorghum pomace Milage for, 873. 
wheat straw for, Kans.. 267. 

(See also Cattle.) * 

Stem tust, overwintering and origin, Pan., 
842. 

Stcnocranus saccharivoi'vn, notes, Okla., 
453. 

Stephanoderes hatnpei , studies, 559 
Stephanutm c lentatn effect on coagulation 
of blood, 477. 

Stcrigmatocystis nigra, effect of potassium 
on physiological characters, 28. 

Sterility, causes and recognition, 781. 
Stilbum — 

fianum posxypma, notes, 649 
sp , notes. 653 

Stilpnotia valid*, studies, P.S I) A., 3 53. 

Stink bug, green, on cotton, V.I , 150. 

Stock (See Live stock.) 

Stock foods. (See Feeding stuffs.) 

Stockyards fever. (See Septicemia , hemor 
rhagic ) 

Stomach — * 

worms in sheep, 182 ; Pan., 887 
worms In sheep, treatment, Okla , 478. 
zinc content, 64. 

Stomata in plants, behavior arid efficiency, 
336. 

Stone for road building t&re Hoad mate- 
rials.) 

Storage houses for sweet potatoes, plans, 
Del., 691 
Strangles — 

Immunization against, 686 
soi urn for, 787. 

Slratoegns titan us, notes, V I , 150. 

Straw — 

filters for sewage purification, 793. 
hydrolyzed, digestibility, 673. 
presses, packers, and earners, tests, 181?. 
Strawbeiries- - 

bud selection, Mo,, 135. 
culture, Mo., 641. 
drying, Calif., 808. 
dusting experiments, 552. 
hardiness studies, N.Dak , 236 
preserving, 665. 
varieties, Wash., 742 
varieties, new, 140. 
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Strawberry — 

nematode disease, 444. 
root weevil, notes, 454. 
root worm on roses, 851). 
weevil, control, 845, 

St ream- 

discharge, predicting, TJ.8.D.A., 722. 
flow, measurements, 887. 
gauging records, 887. 

Streptococci, equine, immunization against, 

686 . 

Streptococcus, antiserum, testing, 883. 
Streptococcus — 

kefir , gas production of, 73. 
lacticutt, cultural characteristics, 276 
lactic us cultures for cheese starters, 
577. 

laoHcun, physiological mutations in, 
880. 

»pp., relation to sterility in cows, 788. 
Streptothria camelij l.sp., description, 77. 
Strep totricliosis in the camel, 77 
Strongylhlae, effect on coagulation of hlood, 
478. 

Btronyylu# co utortu**, notes, ran , 887. 
Strontium, barium, and calcium salts, dif- 
ferentlation, 206. 

Stumps removal- 

in British Columbia, 801. 
with explosives, Ala Col., 81. 

Suhsoiling experiments, N.I)ak , 212. 
Subsoiling experiments with dvnamite, 
Miss., 223 

Sucking insects, control, 254, 

Sucrose— • 

determination, 710, 820 
determination, ciyoseopie method, 208. 
solutions, dilute, application of Cleigct 
method, 317. 

Sudan grass- ~ 
analyses, 41. 

breeding experiments, Okla . 431. 
cult uie, A i iz , 730 , N Dak., 734. 
culture experiments, 631 
hnv, analyses, Kan-s., 33 
hay, composition and digestibility, 
Ok! a., 373. 

hav, yields, Wis., 227. 
hvdro<*yanic acid in, effect oil cattle, 
170 

seeding experiments, Ivans , 32 , Mo., 
224 ' Okla., 430. 
smut, notes, 842 
Suet, dete< tion in lard, 315 
Sugar- 

ana lysis, 111 
content of blood, 382 
decomposition, ac et aldehyde in, 611. 
determination in l»lood, 110, 208, 507. 
effect on molds, 463 

.industry in Aigentinn, protection, 895 
industry in Java, historical and eco 
nomlc survey, 41. 
industry hi Queensland, 41, 

Invert, determination in presence of 
sucrose, 317. 
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Sugar — Continued. # 

manufacture, chlorin balance during, 
347. 

manufacture in Hawaii, 317. 
maple (See Maple ) 
popular discussion, 710. 
presei ration of fruit bv, 665 
production in West Indies, 33. 
products, analysis, methods, 109. 
refining without bone black, 509. 
school of Havana, organization, 495 
urinary, in infants, 263 
(See also Sugars ) 

Sugar beet — 

leaves, nitrogen compounds in, Wls., 
226 

nematode in Utah, 847. 

top silage, analyses, Idaho, 573. 

Typhula rot, control, 146. 
webworm, notes, Mont , 359. 

(See alfto Beet 
Sugar beets — 

<ost of production, Idaho, 189; 

TJ.S D.A , 829 
culture, Mich., 635. 
culture and storage, Wis., 229. 
culture experiments, 631; Can., 823; 

Kans., 33 ; Nebr , 531. 
fertilizer experiments, Ohio, 126 ; 
U S I>.A., 530. 

liming experiments, Ohio, 126. 
manuring experiments, Ohio, 126. 
rotation experiments, Ohio, 126 
seed production, 740, 832. 
time of thinning, U S.D.A., 530. 

Sugar cane-— 

beetles, notes, 558 
blight in Trinidad, 545 
borers, notes, V I , 150 
breeding experiments, VI, 126 
culture experiments, 34, 35, 41, 340, 
532 

culture, improved methods, 343. 
culture in French colonies, 343. 
i uttings, sour rot in, 52. 
diseases, 541, 651 , La , 247. 
diseases and posts in Philippines, 51. 
diseases, problems, 645. 
expel imeuls, 33. 

fertilizer experiments, 34, 35, 41, 132, 
517, 532, 734, 739, 830 ; La . 223 
germination as affected by fungi, 848 
growth, 627. 
grubs, 55 
gumming. 443 

gunimosis, cause and control, 146. 
guiiniiosix, studies, 51 
hybndization, 433. 
improvement, 228 
insects affecting, 55, 359, 
insects affecting in India, 056. 
insects, notes, V.I., 150 
leaf disease, new. 651 
leaf stripe, 651 

leaf stiipe in Philippines, 848. 
leaf hopper, notes, 551. 
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Sugar cane — Continued, 
liming tests, 734. 
mealy bug, notes, 453. 
mosaic. (See Sugar cane mottling dis- 
ease.) 

moth borers, 857. 

mottling disease, 443, 651, 843, 848. 
mottling disease — 

artificial transmission, Okla , 453. 
cause, 354. 
control, Miss., 52. 
eradication, 545 
In Porto Rico, 52. 
resistant variety, La., 247 
variations in, 449. 
photosynthesis, 125. 
pollen, viability, 830. 
purchase on sucrose content basis, 530. 
root diseases, 443, 449 
rotation experiments, 35, 532. 
seedlings and hybridization, 829. 
seedlings, tests, 830. 
sirup making, Miss., 636. 
sirup, manufacture on small scale, 208. 
sirup, manufacture to prevent crystal- 
lization, 317 

smut, mode of infection, 449. 
varieties, 41. 

varieties, identification, 739 
varieties in Dutch East Indies, 739. 
varieties in Porto Rico, 599. 
vaiiety tests, 34, 35, 132, 434, 532, 734, 
830; La, 223; VI., 126. 
windrowing, effects, 313 
Yellow Caledonia, for Porto Rico, 530. 
yellow stripe disease in Java, 52 

(See also Sugar cane mottling dis- 
ease ) 

Sugars — 

iodoinetrte determination, 112. 
mixtures of, determination, 418. 
reducing, determination, 805. 

(See also Ulucose, Sucrose, Sugar, etc ) 

** Sugola,” process for making, 510. 

Sulphate 

of ammonia. (See Ammonium sul- 
phate.) 

of potash. (See Potassium sulphate.) 
Sulphates and ehlorids, comparison, 521. 
Sulphur — 

action as fungicide, 143. 
ns fertilizer for wheat, 428 
composts, relation to plant nutrition, 
25. 

effect on organic matter in manure, 26. 
effect on potato scab, 850. 
elemental, oxidation, 332 
fertilizing action, 832, 729. 
fertilizing value, 26. 
for neutralizing alkali soil, 625. 
in chick feed, value, Ind., 172. 
inoculated as plant -food solvent, 27. 
lead arsenic mixture, insecticidal value, 
45. 

mixtures. (See Lime-sulphur mixtures.) 
recoveiy, 210. 


Sulphuric acid — 

content of leaves, relation to smoke 
injury, 426. 
determination, 614 
Sunflower — 

and corn plants, comparative composi- 
tion, 188. 

diseases, Wash., 435. 
seed and oil composition, 720. 
silage, composition and digestibility, 
Okla., 373 ; Wash., 269. 
silage, digestibility, Wash., 471. 
silage, digestion experiment, 109, 
silage, feeding value, 72. 
silage for dairy cows, 275 ; Colo., 274 ; 
U.S.D.A., 576 

silage, palatability tests, 374. 
silage, quality and composition, Mont., 
871. 

silage, v com silage for milk produc- 
tion, Wash., 275. 

silage v. darso silage for baby beef, 
Okla., 375. 

silage, variations in, 577. 

Sunflowers — 

as farm crop, 636. 
as silage crop, Wls M 228. 
culture. Can., 824 ; N.Dak., 734. 
culture and use in Uruguay, 35. 
culture experiments, Ivans., 33; Idaho, 
223. 

for silage, culture and value, Wash., 
434. 

time of harvesting for silage, 169. 
water requirements, Nebr., 531. 

Sunspots and weather, 817. 

Superphosphate — 

fertilizing value, 023 ; Miss , 37 ; Mo., 
24 ; Ohio. 119, 232, 233 ; Pa., 215. 
(See also Phosphates, compari- 
son.) 

production in United States, 730. 

Surra in camels, ponies, and buffaloes, 887. 
Swamp fever — 

In horses, N.Dak., 286. 
in horses, transmission, Wyo., 478. 
Swede diy rot, 651. 

Swede dry rot, control, 449. 

Swedes — 

breeding experiments, 822. 
culture and storage, Wis , 229. 

Frj/siphe polypom on, 351. 
variety tests, 830. 

Sweet clover — 

analyses, Kans , 33. 

annual white, growth, habits and use®, 
U S.IXA , 132. 
a s fa rm crop, 830. 
us green manure, 111., 516. 
cultural directions, N Dak., 225. 
culture, Aria., 740 ; N.Dak., 734. 
culture experiments, Mo., 224. 
culture for hay and seed, Mich., 68*6. 
effect of fineness of limestone, 624. 
Ilubam, seed production, Mich., 436. 
natural inoculation, Colo., 213. 
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Sweet clover — Continued. 

pasture for dairy cows, tl.B.D.A., 576. 
lotation experiments, N.Dak., 216. 
seeding experiments, N.Dak., 225 ; 
Idaho, 222, 

water as limiting factor, S .Dak., 435. 
white, culture experiments, Kans., 33. 
Sweet corn — 

canning, temperature changes in, U.8. 
D.A., 560. 

changes during ripening, effect of 
temperature, 134, 
cost of production, Ohio, 134. 
ripening stages, nail test for, 834. 
seed production, Ind., 134. 

Stewart's disease of, 852. 
variety tests, N.I)ak., 235. 

Sweet pea — 

hud drop, studies, 851. 
germination, studies, Ind., 134. 
powdery mildew, notes, 851. 
stem rot, notes, 813. 

Sweet potato — 

diseases, control, Miss , 52. 
diseases, descriptions, N.J., 354. 
flour, manufacture, 416. 
pox disease, I>el., 640. 
sirup, preparation, 416. 
stem rot and tomato wilt, 545 
storage rot fungi, glucose as source of 
carbon, 354, 355 
storage rots, control, Miss , 52. 

* weevil, control, 363. 

weevil, West Indian, notes, V.I., 150. 
Sweet potatoes — 

as affected by Rhyzopu* tritici, 740, 750. 
canning, temperature changes in, IJ.S. 
DA. 500. 

culture, Miss , 126 ; Mo , 42. 
culture experiments, 340. 
fertilizer experiments, Miss , 223 ; Tex., 
435. 

improvement, 228. 

Josses in transit and storage, 849. 
manuring experiments, V.I., 127. 
storage, Del., 600. 

treatment with mercuric chlorid, 651. 
variety tests, Guam, 84 ; Miss., 126, 
223 ; Mo., 42. 

wound-cork formation in, 750. 

Swine — 

blood, sodium content, 112. 

diseases, blackleg and bradsot like, 182. 

diseases, diagnosis, 77, 781, 887. 

diseases, infectious, 680. 

diseases, treatise, 182. 

erysipelas, bacillus from urticaria, 888. 

pox, H81 

shipments, 680. 

(See aUo Pigs.) 

Byagrius fulritareia in Hawaii, 755. 
Sycamore leaves and twigs, feeding value, 
774. 

Bylvanus sutinamcnM*, control, 359. 
Symptomatic anthrax. (See Blackleg.) 


BynchytHum — 

endoblotieum , notes, 847. 
endoblotieum , studies, 51. 
i Hicwtiii on eianboiTlos, U S I). A., 54. 
Sywamas trachealm , effect on coagulation 
of blood, 477. 

Byrphux ropalus on flux, 551. 

Tabuuidae, early stages, 661 
Tachiudin lac ca t studies, 861. 

Tnehinidae. parasitism by, 655. 

Taftta fiCbieiictiae, puiasitism bv, 663. 

Taiinum, culture dii actions, 35 
Tamarisk, evei green, inti eduction, Arlz., 
439. 

Tangelo. new, description, 742, 

Tangerines, culture, Guam, 43. 

Ta nkage — 

analyses, 872, N J., 775; NY.Statc, 
469 

v plant proteins foi pigs. Ohio, 075. 
r. semisolid buttermilk for hogs, Nebr , 

1 71 

Tannic substances, biological significance, 
220 

Tannin extract from grape seeds, U H I) A., 
209. 

Tapeworm of swine, S88 
TaL preparations, value against II clmintho- 
spotium < p amiiu urn , 537. 

Tanzania sacchati, notes, V.I., 150. 
Tarnished plant -bug™- 
notes, 152. 
on potatoes, 756 
Taro, variety tests, Guam 34. 

Tea — 

brown blight, studies, 48 
eiop as affected by climate, 617, 
culture expci itnenls, 140. 
fet tihzer experiments, 643 
inset t pests, 657 

inspection and analysis, Conn 8tate, 
365. 

leaf fungus diseases, 654. 
mosquito blight, control, 553 
plants, bleeding, 630. 
red rust , notes, 843. 
variety tests, 140. 

Teeth, effect of vitamm-defn tent diets, 466. 
Teff — 

grass, < ulture, history, and uses, 133. 
hay, annlvses, 775 

Telenamus ealifornicue, notes, U.S D A , 154. 
Telphum mamma n sp., description, 150. 
Temperature 

air and water at western hank of 
Gulf Stream, IUS.D.A., 17, 
and rainfall, Miss , 210. 
changes, U S D A , 16. 
changes ns affected by vegetative evap- 
oration. 319 

charts of Pmted States, "D S D A , 721. 
in cold waves, rapid fall, U S T> A., 17. 
in laboratories, automatic control, IJ.S, 
D.A , 291 

inversions, nocturnal, U 8 D.A , 320. 
surnmei, forecasting nt Japan, 113. 
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Temperature — Continue 

survey of Salt River Valley, U.S.D.A., 
721. 

vacations in Untied States, U.8.D.A., 
15 

( See alfto Soil temperature ) 

TenehioUUx cortumlift, enemy of eodling 
moth, 850 
Tennessee — 

University and Station, notes, 500. 
University com men cement, editorial, 7. 
Termites — 

Formosan, remedies. 552 
in noilhern Australia, 855 
new genus from Fiji, 254 
parasites of. 058. 

preservation <»f wood against, 057. 
Terobia Penn , notes, 450 
Tei i a pm hi alt — 

on pea< h trees, control. 514. 
studies, 552 

Testes, degeneration, effe< ts, 771 
Tetanoeeridae, Nearetie, synoptic keys, 257. 
Tel anus 580 

Tetranychae Irla) run, notes, 550 
Texas- 

fever parasite, studies, 585 
fever ticks ( See Cattle th ks ) 

Stilt ion, notes, 500. 

Station, report, 208 

Textiles, teaching in high schools, 507 
Thmimatotypidea, new species, 503 
Theobromin, determination in cocoa. 413. 
Thermotropism in plants, 731 
Thiela ria — 

hitxicnla, notes, Can , S48 
«p , notes, 843 

Tliistle hay, Russian, analyses, N I>ak , 250. 
Thistles, Russian, culture experiments, 
Kans , 33 

Thomas meal, fertilizing value, 523. 

Thomas slag {*SV< I’hosphntie slag ) 

Thorn skeleton Izer, notes, Conn State, 148 
Thorne, C., biographical sketch, 304 
Thresher explosions, causes and remedies, 
802 

Thnpn tabarl, notes, 853. 

Thuja pheata , fungus affecting. 548 
Thymol — 

effect on hookworms, 287. 
venmcidal value, 484 

Thymdopteryp ephemera e for mix, (See Bag- 

worm ) 

Thyroid — 

changes due to inanition, 507. 
extract, effect on metabolism of guinea 
pigs, 755 

gland diseases, diagnosing by indirect 
calorimetry, 55. 

gland, tryptophan (ontent, 312. 
glands, iodin distribution between 
cells and colloid in, 255 
Thysanoptera — 

Indian, notes, 657 
new, from Florida, 650 
Thu.wnoxowa actlnloidex, life cycle, Wyo., 
4 78 


Tibieen sep tended in. (See Cicada, period- 
ical.) 

Tick fever {fire Texas fever ) 

Tick paralvsis, 883. 

Ticks, eradication, 177, 381, 680. 

(See aho Cattle tick.) 

Tile, drainage. (See Drainage.) 

TiUetia — 

hornda, notes, 650 
tntiei, effect on wheat, 144. 

Timber — 

strength of bolts in, 892 
tree diseases of Ontario, survey, 239. 
trees, cultivated, for South Africa, 
141. 

Timbers of India, notes, 351. 

(See a1na Lumber mid Wood.) 

Timothy — 

female steiility ill, 524 
fertilize! experiments, 736 
rooting stems in, 234 
seed production, 740. 

Tineola btm Uiella, biology, 556. 

Ttphut paralti la, parasitism by, 853 
7'ipula spp. on ranges, IT.S P.A., 256 
Tixehcna mulifoliella. ( See Apple-leaf 
trumpet miner ) 

TNT. (Wee Trinitrotoluol ) 

Tobacco — 

as affected by sodium nitrate, 343 
blue-mold disease, U.H.1XA., 355. 
breeding experiments, 734 
brown root tol, studies, Win , 243 
cost of pioduction, Ky , 42. 
culture and curing, Can., 822. 
culture experiments, 34, 532. 
culture in Greece, 535. 
curing burns, constnn tion, 344. 

I)eli, selection experiments, 740 
disease, new, control, TJ.S.IXA., 247, 
248. 

diseases, new, studies, 413, 
diseases, studies, Wls , 243. 
dust in < hick feed, value, Ind., 172. 
factory wastes, analyses, Can., 815. 
fertilizer experiments, 34, 740 ; Can., 
822 ; N C„ 430 ; Ohio, 125 
improvement, 228 
insects affecting in India. 556 
inset ts affecting in Sumatra, 853 
labor expense of production, 85 
leaf spot, resistant variety, N.O., 430. 
liming experiments, Ohio, 126 
manuring experiments, Ohio, 126 
mosaic disease, Can., 848 
nieotm m localization, 820. 

Orinoco, culture, Guam, 34. 
pests, correct names, 551. 
production, 344. 
root rot, control, Can., 848. 
rotation experiments, Ohio, 126. 
slug, biology and eontrol, 558 
suckers, destruction, effect on flea bee- 
tles, N.C., 452. 
tests of samples, 310. 
thrips affecting, 456 
variety tests, 34 ; Can., 822, 
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Tobacco — Continued. 

“ wild lire,” prevention. Conn. State, 
355. 

worms, control, Guam, 58. 
wrapper leaf, new type, Conn State, 
133. 

Tomato — * 

bacterial spot, studies, 248 ; Ind., 248 
blight of seedlings, notes, 541 
blight, western yellow, studies, Idaho. 
240. 

blossom drop, studies, <)ktn. ( 410 
liotrytin rot ami wilt, Ohio, 248 
buckeye rot, distribution, 540 
buckeye rot, notes, 4 It) ; N C , 442. 
canker, 84i). 
collar rot, studies. 2 10. 
disease, new had er in I, Ind., 142 
diseases, 842. 8 18 
diseases m greenhouse, 851. 

Fusanum disease, notes. Ok hi ,410 
Fusarlum wilt, similes, Ga , 47 
juice, vitamin C in, rate of destruction, 
503 

leaf spot conti ol, studies, N.J., 240 
leaf spot on horse nettle, 540 
mosaic, notes, Jnd , 142 
root rot. control Ga , 47 
seed oil prodm tioii, V S 1> A , 15 
Hcodlings. damping off, 510, 052 
stem rot, now, 541 
wilt and sweet potato stem rot, 515 
wilt, notes, Ga , 52 
Tomatoes — 

as affected by <nrbon dioxid, 545, 831 
breeding oxpi rirnents, Guam, 43. 
canning industrv, <osts and profits, 
NJ„ 700 

canning, temperature <hunges In, TJ S 
T>.A , 500 

cost of production, Ohio, 134 
culture experiments, 1* K , 038 
daily course of growth, 333 
dusting experiments. 545, 552 
fertilizer experiments, Ind, 134, Mo, 
230 

greenhouse, culture, 537, 538 
selection experiments, N Dak , 235 
vitamin C in, effect of heat and .age, 
305 

Tongo, culture directions, 35 
TorvUi — 

on ranis » wp , description, Iowu, 170 
sp ha erica n sp., description, Iowa, 170. 
Toxins - - 

and antitoxins, treatise, 780 
exetetion from roots, 821 
Trabutia portoi iccnsis n.sp, f des< uption, 
338. 

TrabutfcUa cordiac n g and n sp , descrip- 
tion, 338. 

Tracheitis tabid us % parasite of, 003. 

Tractor — 

and other farm equipment costs, Mo , 
292. 

engine for alcohol as fuel, 185. 
law, Nebr., 393 


Tractor— Continued. 

plows. ( See Plows. ) 
pulley widths and speeds, 802. 
testing law, Nebr , 185. 
tests with angle iron cleat wheel 
equipment, Ind , 180. 

Tractors- -- 

and cable tractors, 589 
blue book, 392. 
cost of operation, 790 
costs and accomplishment, 392 
survey in ttolgiuin, 589 
1 ests Nebr . 393. 
tests, in Nebraska, 392 
use in 'nigar earn 1 cultivation, 590 
r horse labor, 111,, 80 
Transpiration- - 

and water fiansfer. relation to hardi- 
ness, 428 

resistance of Iounon to. relation to 
ha n.v coverings, 527. 

Tree- - 

planting on the faim, 745 
rots, notes, 843 

seeds, germination, i elation to soil 
moisture, 1 40 
Trees — 

association with man, 741 
coniferous ( St r t'onifors ) 
dead am! down, burning, 350. 
experimental planting In Australia, 442 
forest, in National Arboretum in 
Fiance, 442. 
forest, of India, 745. 

Government distribution in Hawaii, 
745 

growth and relation to thinning, 442. 
growth and sap concentration, 124. 
growth measurement with dendrograph, 

045 

growth study and yield tables, 745, 819. 
hardy, for Minnesota, 044. 
increment, determination b.v stem 
analysis, 141 
nature lessons in, 599. 
of Indiana, 044 

of West Virginia, manual, W Va . 240 
orientation of branches In space, 31. 
ornamental, pruning, 348. 
shade and ornamental, tests, N.Itak, 
239. 

shade. Injury from kerosene, 541 
shade, Insect pests, 254, 455 
shade, of Texas, 348. 
street, gas poisoning In, 54 
Trembles (Her Milk sickness ) 

Trtchinelhi spiralis as affected by X-iay, 182. 
Tnchoi/rammti mtnutum t parasitism by, 59, 
850 

Trichomonas si ns, infection in sheep, 385 
Tt tpnlynjstus ct yp1oynatha< , notes, 459. 

“ Trisieza.*’ new parasite of, 883 
Trombicula in America and Orient, 259 
Tropisms-” 

of plants, Weber’s law, 026 
studies, 029 

Truck crop seed pi eduction, Idaho, 235. 



990 


EXPERIMENT STATION RECORD, 


l Vol. 46 


Truck crops, insect pests, 551. 

(Bee also Gardening and Vegetable 
gardening.) 

Trucks. (Bee Motor trucks.) 

Trypaneidae, new genera and species, 257. 
Trypanosomiasis of horses, 881. 

Trypsinoids, use of term, 279. 

Tryptophan — 

colorimetric studies, $11, 313. 
test for, 110. 

Tsetse fly, relation to sleeping sickness, 
761. 

Tubercle bacilli — 

alcoholic extracts, preparation and 
antigenic power, 384. 
composition, 77. 
effect of chaulmoogra oil, 582. 
Tuberculin — 

effect of benzyl alcohol, 481, 482. 

standardization, 582. 

testing, pitfalls in, 079. 

tests, accuracy, Win., 283. 

tests, combination, 282. 

tests, comparison, 482. 

tests, improper, 77. 

Tuberculins, preparation, 282. 

Tuberculosis — 
avian, 080. 

biochemistry and chemotlieraphy, 581. 
bovine, control, 080. 
bovine, diagnosis, 684. 
bovine, protective ferments in, 685. 
chaulmoogra oil for, 582, 884. 
complement fixation test for, 77. 
control, 781. 
eradication, 73. 

eradication, accredited-herd plan, 177. 
eradication, cooperative, 884. 
eradication in Pennsylvania, 283, 582 
immunity, leucocytic response, 582. 
immunization, 684. 
in goats, 685. 

in guinea pig, immunization, 684. 
in pigeons, 787 
literature in Prance, 77. 

©f cattle, immunization, 384. 
of fowls, summary, U.S.P.A., 386. 
of poultry, wattle test for, Wis., 286. 
papers on, 679. 
serological studies, 282. 
spread among cattle, 788. 
treatise, 181. 
vaccine, preparation, 582 
Tulip poplar, cause of brashness, 46. 
Tumors, epithelial, in domestic animals, 
382. 

Tunis grass, culture experiments, Kans., 
33. 

Turbldimetry substitution for nopbelom- 
etry, 805. 

Turkeys — 

factor in spread of gapeworms, U S, 
D.A., 77. 

incubation and brooding, N.J., 286 
intestinal protozoa, effect of chaparro 
on, 484. 

raising, noteiN, 474, 


Turnip — 

root galls, notes, 842. 
stecklings, storage, Can., 823. 

Turnips — 

breeding experiments, 822. 
culture and storage, Wis., 229. 
culture experiments, 1 * Can., 823; Kans., 
33. 

culture on peat soil, 735. 

EryMphe polpgoni on, 351. 

Peronosporn on, 546, 
seed production, 740, 832, 
variety tests, 532. 

Turpentine, Venice, from western larch, 
417. 

Tussock moth, white marked, effect of nleo- 
tin sulphate on, U.tf D.A., 151. 

Twist drills, use and maintenence, 186. 
Tylenchus — 

anguslus , notes, 48. 
devastatria , control, 851 . 
devastatriw. notes, 446. 
dlpsaci, notes, Idaho, 251. 
dipsacl op clover and strawberry, 444. 
musieola on banana, 356. 
Tyndarlohoides, new genus, erection, 459. 
Typhlocyba comes (Bee Grape leaMiop- 
per. ) 

Typhoid bacillus, occurrence in swine, 385 
Typhula betae , studies, 140 
Typophorus canclla , notes, 859 
Ty rosin - 

determinat Jon, 203 
solutions, color changes in, 679. 

Tibi, culture directions, 35 
tlfra disease, notes, 843. 

Unclnula spiralis .notes, 850. 

Underdrains, efficiency studies, N.C , 480 
United states Department of Agriculture — 
Bureau of Markets (jSYp Bureau of 
Markets.) 

Bureau of Public Roads. (See Bureau 
of Public Ronds ) 

graduate com sea for its personnel, 407. 
notes, 500. 

Secretary Wallace’s address, 191. 
yearbook, 709. 

Upo, culture directions, 35. 

Uranium salts, effect on nitrogen fixation, 
810 

Urea — 

content of blood, 382. 
determination in blood, improved appa 
rat us for, 415. 
fertilizing value, 518, 519 
in fertilizers, determination, 805. 
superphosphate, fertilizing value, 330 
U million e, new species, 222, 822. 

Uric acid con t nil of blood, 382. 

Uric and hippuric acid bacteria, 630. 

Urine — 

acetone in, determination, 316. 
broram d- termination in, 314. 
ereatiniu in, determination, 316. 
human, fertilizing value, 520. 
inorganic phosphate determination iu, 
508 
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Urine — Continued. 

nitrogen determination, method, 611. 
of goats, analyses, 471. 
of pellagra patients, analyses, (108, 
removal of ammonia from, 415. 
sodium content, 112. 
sugar determination in, 111. 
sugar in infants, 203. 
tryptophan content, 312 
zinc content, 04. 

(See alffo Manure, liquid.) 

Urocyatis tritlci, control, 40 
Uromyce.fi — 

appendiculalua on beans, 50. 
earyophyllinus , notes, 851. 
atria tun, notes, 842. 

Urticaria, cause, 888 

Uspulun, use against leaf nematodes, con- 
trol, 851 

Uatilagiuoidca t'irens, notes, 050. 

Ustilaq o — 

colei*, notes, 541, 
cram fit i, studies, 48 
may din, control, 50. 
sacchari of sugar cane, 440. 
i iolacca, specialized forms, 844 
virena on rice, 351. 

Ustulina sonata on rubbci , 148. 

Utah Station, summary of experiments, 
Utah, 008. 

Vaccination and infection by tracheal 
route, 279. 

Vaccine and serum therapy — 

* in horse diseases, 385 
principles, 382 
Vaccines — 

commercial, value, 578. 
failures In use of, 681. 
methods of standardizing, 280 
preparation, 682. 

Vacuome in asparagus, 30 
VacuomcH in plant cells, 30 
Vanilla — 

t'fTot t of pruning and shading, PR, 
038 

extracts, lead number determination, 
718 

value against grasshoppers, 151 
Vanillin, eoumarin in, detection, 13. 

Variation in cotton. 342, 

(flic also Heredity and Mutation ) 
Variations in apples and strawberries, Mo, 
136, 

Varnishes — 

fatty adds obtained from, N Dak., 318 
tests and analyses, jN Dak., 318. 
Vaucheria, choudriome in, 31. 

Vegeta ble — 

fats. (tfceFnts.) 
gardening, 134. 

(See also hardening ) 
market In Philadelphia, U.S.D A., 89. 
oils. (See Oils.) 
proteins. (See Proteins ) 


Vegetables — 

breeding experiments, 734. 
canning, temperature changes, U.S. 
D.A., 500. 

carbohydrates in, determination, 717. 
culture, Can., 833. 
culture in Queensland, 44. 
diseases and pests, 754. 
dried, deterioration, relation to mois- 
ture content, 807. 
dried, effect of heat, 807. 
drying, 010. 

dusting, for insect control, Mich., 258. 
fertilizers for, in Egypt, 810. 
importance in diet, Conn Htate, 204. 
improvement, 228. 
insects affecting in India, 056. 
preparation for drying, 415. 
standard containers for, U.S.D.A., 135, 
storage, directions, 134. 
thrive boiled, carbohydrate in, 605. 
vitamin H content, 765. 

Vegetation — 

in arid portions of South Australia, 
335. 

of a desert valley, 335 

strand, of Pacific coast, ecology, 335. 

(See also Flora.) 

Velvet bean — 

bacterial leaf spot, 450. 

food, analyses, 872 ; N Y. State, 469. 

meal, analyses, Vt., 872 

meal, fertilizing value, Ala. Col., 119, 

whole pressed, analyses, Tex., 68. 

Velvet beans — 

breeding experiments, 734 
culture, Miss , 120. 
culture experiments, Guam, 34. 
for brood sows, Guam, 70. 
variety tests, Pa , 223 
Ventilation — 

of pig house, effect on temperature, 
594 

system for dairy barns, Wis.. 84. 
Venturi flume, description and formula, 
Colo . 287. 

Vcnturia inacqunhs , notes, 849. 

Wr»i i culana capsici — 
control, 48 
notes, 843 

Vermifuges, tests. Oklft , 178 
Vermont University, notes. 98. 

VcrnmecJUt net idcntnlis, notes, V.I , 150. 

Vet tit lllium— 

alboatrum, notes, 554, 846. 
thcopn sin, ino< illation experiments, 
219. 

sp , notes, 4 1 7, 049 653 
\ esirular dermatitis of chickens Colo , 78. 
Vospldae, nests and community life, 762. 
Vetch— 

as cover crop. Wash , 236. 
coin eat worm on, control, U S.P.A., 
300. 

culture experiments, Kans., 33. 
heredity and selection in, 524. 
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Vetch— Continued. 

liming expeiimeuts, Miss., 120, 
mildew, downy, notes, N.C., 44 3 
natural inoculation, Colo,, 218, 
poisonous to ifve stock, Wyo., 479. 
variety tests, Cun., 822. 

Veteilnary— • 

education in India, 495. 
medicine, progress In, 080. 

Vibrio fetus, etiological rfile, 180 
Vtbrion wpliqut antitoxins, standardiza 
tion, 781. 

Viiiasse, use as fertilizer, 818 
Vine moth, tieatment lor, 555. 

Vinegar — 

culer, making, Mich , 807. 
inspection and analysis, Conn. State, 
805 

studies, Colo , 209 , Mich., 209. 
Vineyards. (Kec Grapes ) 

Violet leaf spot, notes, 851 
Virgin Islands Station, report, 198 
Virginia Truck Station, notes, 98, 700. 
Vitamin— 

A and eaiotinolds, 807 
A and yellow plant pigments, differ- 
entiation, 508. 

A und xerophthalmia, relationship, 009 
A, associated with yellow pigment in 
com, Wis., 271. 

A content of oils, 02. 

A deficient diet, effect, <805. 

A deficient diet, effect on eyes, 570, 

A deficient diet, effect on ratR, 565. 

A, effect on ozone, 504. 

A, effects of heat and aeration, 508, 
504 

A in cod liver oil and butter, 504. 

A in lard, 500 

A, studies, 300. 

antineuritie. (Nee also Vitamin B.) 

It and secretin, identity, 005. 

B content of milk, 507 
B eon tent of vegetables, 705 
K determination by yeast method, 705. 

B, effect of alkali on, 410 

B in yeast, effect of plant cell masses, 
405 

B, possible identity with secretin, 300 
B synthesis by yeast, 705 
C deficient diet, effects, 05. 

(\ effect of oxidation, 406. 

V in milk pow ders, 707. 

C in tomatoes as affected by heat and 
age, 305 

C of apples and bananas, 400. 

O, rate of destruction, 503, 

(\ stability, 760 
content of honey, 305, 005. 
deficient y and nitrogen equilibrium, 
507 

deficiency, i elation to disease, 105 
silver compound fiom yeast, 012. 
Vitamins- - 

and artificial nutrition, treatise, 404 
as affected by aeration, 505 
chemistry of, 311. 


Vitamins — Continued, 
effect of cooking, 060. 
effect on organs of pigeons, 467. 
importance in animal feeding, 373. 
in milk, 807. 

in plants, distribution, 562, 

in relation to teeth and bones, 6t, 466. 

requirements of plants, 28. 

review of literature, 502. 

rfile in pig feeding, 875 

rfile in yeast growth, 565. 

studies, 108, 165, 204, 063, 867. 

symposium on, 365. 

treatise, 562. 

Vivipary in grasses, 123. 

Vocational education — 

for girls and women, 94. 
homemaking, 490, 
in Idaho, 197. 
in Michigan, 296. 
treatise, 193, 195. 

(Nee also Agricultural education ) 
Vocational schools, independent, of Massa- 
chusetts, 397. 

Voisenet reaction, systematic study, 312. 
Volcanic ash, analytical studies, 814. 
Walnut cake, composition and digestibility, 
269. 

WalnutH — 

black, peculiar variety, 043. 
growth, daily, 338. 

growth rate, relation to sap concentra- 
tion, 124. 
manual on, 240 

self sterility studies, Arlz , 488 
Warehouses, cooperative, accounts system, 
293 

Washington — 

College and Station, notes, 400, 800 
Station, report, 299. 

Substation, Western, bulletin, 94, 198, 
299, 497, 799. 

Washington’s home, Mt. Vernon, as a farm, 
84. 

Water- 

boiler feed, regulation, 83. 
duty of. (Nee Irrigation water ) 
hemlock, poisonous to live stock, Nev., 
782 , Wyo., 479 

irrigation (Nee Irrigation water ) 
lettuce, Anopheles breeding among, 256. 
phenolR in, detection, 710. 
plants, effect of organic matter on, 
220 

powei in Union of South Africa, 388. 
power of Georgia, 889 
power on the farm, 184. 
rain (Nee Rain.) 

settling periods, formula for calculat- 
ing, 188. 

stagnant, clarifying. Okla., 487. 
supply of — 

California, 790. 

Colorado River Basin, 889. 

Great Basin, 889. 
greenhouse, fungus flora in, 841. 
Meriden area, Connecticut, 288. 
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Wa t e r — Con t in u ed 

supply of- continued 

Missouri Itivei Basin, 289. 

New Mexico, 184. 

North Atlantic drainage basins, 
789. 

Pacific slope basins, 289, 487. 

plants, 730, 731 . 

Southington C ran by area, 790. 

Tunis and use for irrigation, 289. 
supply systems for farm homes, 187. 
underground, and mot ontological fac- 
tors, 417. 

underground, trac ing, 789 
unfree, in soils, 323. 

Watermelon— 

steru disease, notes, 842 
value against grasshoppers, 151 
Watermelons, variety tests, N Dak , 235. 
Water-soluble It (&< r Vitamin B ) 

Water soluble C. (See Vitamin C ) 
Waterspout at San Juan. U S PA ,17 
Waxes — 

handbook, 410 

table of refractive indices, 802. 
treatise, 501, 801. 

Weather — 

and sunspots, 017 

artificial < onti ol U S D A , 319 

eftec t on crops 1 0 

in Finland m 1929 I'SH.A 17 

oi Serf land, 18, 808 

popular account, 1 T S DA , 722 

h ports vwrelcv.s exchange b\ vessels, 

V SPA, 321. 

{Su o/so Me tool ologn a I observations 
ami Mefooi oloev ) 

Webwoi m gnr - notes, Mub , 251 
Weed - 

and 'cod Miiitiol j i) Wisconsin 527 
set us m all alia, S25 
S’«M d‘ o< ( ’(del, do, 1 'olo 43 
Wee u- 

. ii.il ( ol, SOU 

eji .ide a t ioi 1 , bag.TS'.e }m pei Uu 155 
er.idu at ion handbook 138 
ip ov\ 1 1) oi bi'iim.nl., no 
Week*-' Law In in lit *■ 1 . tun, 744 
We ‘vds, itiinnoio in /out is Amu, 2 o'* 

Wen disv'loiigi nouJunl el eh t< ; mining, 7s9 
Well r.lo , conn osition * * 1 uoi m -,du 
Don, < ‘olo 1 1 S 
Nolb - 

»i terrm ,uiii she I low , boiing, 587 
in ( alib'cniri waf«i fe\ "h in, 4s7 
IV tad Yn°lnlo ruiv*t.-it\ and Station, 
not (»s, 200 
Win ; 1 

action of eopn* t on. 29 
enidv^cs and u-e a,-, feeding stuffs, 372, 
and <Min products, analyses. NY 
State, 409, 

< nd t\i piodncts, a mi lymes, N Y Stale. 
109 

as affected by sodium cbb.ud, 580 
as u deeded bv sodium Milpbnte, J 10. 
as affect ed by Milphin, 120 


Wheat — Continued. 

as affected by Txlletia intici, 144. 
as affected by urea superphosphate, 
330. 

black rust, notes, IS 

bran, analyses, 872 , N J, 775 , N.Y. 
State, 409 ; It I , 872 ; Tex., 08 , Vt , 
872 

bran, analyses and digestibility, 408 
bran, composition and retail prices, 
Conn State, 374 

breeding experiments, Ariz , 435 ; Mo , 

224 ; N Dak , 225 ; Olda , 431 
bulb fly, life history, 557. 

bunt infection, i elation 1o soil mois- 
ture, Idaho, 240 

{See al*to Wheat smut, stinking ) 
cost of production, 191, 293 ; U S 1> A., 
190, 790. 
culture, 030 

culture cxpei intents, 35, 540, 532, 031, 
735 . Mont., 339 , N Pnk , 225, 734 ; 
Nebt ,531 , Wash. 430 
culture in Argentina. 530 
disease icsistanr varieties, X Dak., 

225 

double germination of, 532 
downy mildew in United States, U.S. 
I# A., 415 

effect of weather on composition, Can., 
823 

effect on following crop, N Dak., 220 
endosperm, disti lhuf ion of enzyms 
end pi ole jus in. 303 
exotic, testa m \lgeria, 35 
expoi t.i nous tiom Australia, D S I") A., 
294 
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, Ohio, 
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Dm or; * p-'J)n oi Is ( Luo 120 
m i nu r Mir o\ pen tin* nf.s, Ohio, 1 20 
middling anah e-, 872, N , 775; 

X Y Sl.de, 10 9 . It I 872 ; Vt , 872 
middbiigs, composition and retail 
or i eo> , < 'mm State, 375 
nuilnr ord baking lests, 030, Dak , 
*'25 209 

mixed t < * d, analyse s 872, X .1 , 775; 
N A Mate, U\<) It I , 872 Tc\ , 08 ; 
V< 87/ 
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Wheat — Coni mu ed 

mixed food, composition and retail 
prices, Conn State, 375. 
moist lire content for storage, 030. 
Norwegian strains, tests, 740 
official grain standards for, 00 
plowing tests, N I)ak., 226. 
production, factors affecting. Wash., 

436. 

production in Argentina, U.S D.A , 204. 
prolection from birds, 536. 
pi olein content, relation to hardness, 
636 

rotation experiments, 35, 735; Mo, 
215; Mont,, 339; N Dak , 210, 734; 
Ohio, 119, 120 

mat, relation 1o weather, 542. 
rust resistance, hi ending for, 8f5. 
rust resistant varieties, 542 ; Ariz , 429 
rust, varietal susceptibility, 747. 
rusts, control. 445 

scab, control, N Dak , 242 ; Wis., 244. 
scab organisms, biologic specialization, 
N Dak , 242 
scab, studies, Mo., 244 
screenings, analyses, 872; N.Y. State, 
469 , iU , 872 . Tex . 68 
seed bed, preparation. Mo , 224 ; Nobr , 

437. 

seed treatments for smut prevention, 
Wash , 242. 

seeding experiments, N I)ak., 225; 

Ohio, 126; Wash., 436. 
seedling blight, eon hoi, Wis , 241 
seeds, fnclois affecting susceptibility to 
molds and fungicides, 214. 

Keptoria glume blotch, studies, Ark . 
‘145 

short s, analyses, 872 
smut rout roh 49, 

smut, Min! mg, coni ml, 48, 445, 840. 
smut, studies, Wash , 242 
spoc.Jat ion in Fi nnoe, 797. 
stem rnst, genetics of icslstance, 
N Dak., 246. 

si cm rust, relation to barberry, 747 
stem rust, msistnnt vaiielv, 747. 
straw coj loiose, digestibility, 672. 
straw, effect of hydrolysis, 774 
straw, feeding value, Ivans., 267. 
Mih'oilin" and packing expei iments, 
N Dak , 212 
take all, control, 445. 
tillage expei iments, N Dak , 225 
transput tation, 495 
varieties Wash , 436 , Wvo , 431 
varieties in Argentina, 536 
varieties in New South Wales, 42 
\ ai icties of Saha i a, 42 
\ artel ics resistant to Hessian fly. Mo., 
252. 

varieties, yields, Wis., 132. 
variety tests, 35, 532, 631, 735; Fan. 
822; Md., 228; Mo, 224; N.Pak., 
225, 831, Nebr., 531; Ohio, 126; 
U.S ,I).A m 530 ; Wis., 227. 


Wh eat — Continued. 

weight of unit volumes, 344. 
winter, culture, N.Dak , 881. 
winter, varieties for eastern United 
Stales, IJ.S.D.A., 133. 
world supply and demand, 294. 
yields from experiment fieldB, 111., 
727. 

Wheat-spelt hybrid, disease suppressing 
awns, 747. 

Whey as grain supplement for pigs, Wis., 
270. 

White — 

ants (Kec Termites.) 
grubs in soil, remedy, 258. 
grubs, natural control, 858. 

White pine — 

blister rust, control, 442, 549, 753 
blister rust control in New York State, 
239. 

blister rust, late production of aecia, 
451 

blister mst, surveys. Can , 841. 
infected with blister rust, treatment, 
U.S.D a., 753. 
needle blight, notes, 549. 
seed, collecting and storing, 838 
Whooping cough, course of disease rn affect- 
ed by diet, 163. 

Willow — 

borer, notes. 558 
canker, control, 40 
leaves and twigs, feeding value, 774 
Willows, Satin moth injury to, TJ 8.1) A., 
153. 

Windbreaks — 

effect, 745. 809. 

for citrus groves, P.R , 638 

for Minnesota, 644. 

Windmills, tests, 791. 

Winds, surface, factors affecting, 417 
Wine making in France, 7 12 
Winter, mild, of 1920-21 m Northern Eu- 
rope, U.S D A , 17 

Winter-, sequence m northeastern United 
Stales, llSDA.lt) 

Wire, smen, durability test Wyo„ 478 
Wiseonsiu — 

Station, report of director, 299. 
University, history of, 397. 

Women — 

In agriciiltuie in Scotland, 492 
training for health work in nutrition, 
(>J 

vocational education foi, 94 
Wood— 

bom 8, breeding cages, 657. 
chujronl, manufacture, 443. 
conservation, fundamental principles 
in, 390 

dicotyledonous, intercellular canals In, 
46. 

fiber, measurement, 745. 
for the Nation, U.S.D.A., 744. 

Industries of Sweden, 540. 
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Wood— Con tin u ed . 

morphology in relation to brashness, 46. 
powder-post damage* to, 891, 
preservation against termites, 657. 
pulp resources of Tongues National 
Forest, U 8 D.A., 350. 

(See also Pulp wood.) 
rot prevention, 754. 
technical properties, treatise, 83. 
waste, ethyl alcohol manufacture from, 
15. 

waste, utilization, U.tt.P A., 740 
(See also Lumber and Timber.) 
Woodland and prairie, ocotono between, 
studies, 221. 

Wool — 

Clip of South Australia, 173. 
maggot, summary of Information, Tex , 
455 

production and trade, statistics, 69. 
production, related factors in, 376. 
Woolly aphis. (See Aphis, woolly.) 

Worm, nodular, and lesions In sheep, 182. 
Worms, parasitic, in man, diagnosis, 655 
Wormwood oil, yield and composition, 802. 
Wounds, anaerobic infection of, 579. 
Wyoming — 

Station, report, 497. 

University and Station, notes, 200, 000. 
Xauthophyli, difieientiation from other pig- 
ments, 61 

Xenia in chestnut, <529. 

'Xerophthalmia-- 
In fowls, <569 
in infants, 608. 

Xerophyt ism — 

m plaid-, origination, 535 
origin, 524, 

JXpUtrta sp , notes, 843. 

Jyleboru^ p , notes, V 1 , 150 
Xylobieps spp , notes, I' SDA, 258. 


Xylose fermentation — 

number of bacteria In relation to acid 
production, 220. 
products, 9 

Xylotrcchus colon w*, notes, 662. 

Yams — 

culture, P.R , 234. 
culture in Philippines, 235. 
fertilizer experiments, P.R., 234. 
impiovoment, 228. 
variety tests, 34. 

Yautia, culture directions, 35 
Yautias, improvement, 228 
Yeast — 

culture In purified nutrients, 366, 866. 
effect on utilization of food, 264. 
fermentation, factors affecting, 364. 
grains, dried, analyses, N.Y. State, 469. 
growth, beet pulp press Juice for, 616 
nutritional requirements, 565, 765. 
silver vitamin compound from, 612. 
Yeasts, la close-fin men ting, studies, Iowa, 
376. 

Yogbuit plants and befit grams, bacterio- 
logical studies, 380 
7,ea may # — 

chromosome number, 222 
pojyspcrma, new variety, 32. 

Zebus and cattle, crossing, 470. 

Zeolites, effect on nitrification, 726. 

Zinc — 

distribution in the horse, 367 
in food materials, 665 
in human oign ohm, 64 
in vertebral or, vanation In, 765. 
sulphate, effect on protoplasmic stream- 
ing, 220 

Zoology — 

dictionary of scientific toims, 299 
family names in, 851 
generic names, “ one-letter ” rule, 452, 
Kythui phase ah, description, 338 
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